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GN THE NATURE OF THE METAMORPHOSES OF
INSECTS, ILLUSTRATED IN THE TRANSFORMA.
TIONS OF THE BUTTERFLY.

Introdvctory—Singularity of Trmformations—Remarkalle Ca.
terpillar of the Swallow-tailed DBuiterly—True nature of
Chrvealides, ond misstatement respecting liwm_.‘hiu.chm: ol

r Chrysalides—Errors of Gosdari—Golden Chrysnlidles—1nquiry
how the Fluids of Chrysalides are converted into Solids —
Experiments of Reaumur—Analogy of the inactive State of o

" Cliryealis with the ehewing 8 the Cud in Animals—State of

L the Chrysalis when resdy to disclose the Butterdl y—Extrication

] s, of the Fly—Extension of the Antennme and Tongue—Supposi:
Uses of the Antenne—Expansion of the Wings —Scales of the
Wings.

Ix the fifth and sixth chapters of gur preceding
volume, we have dgtailed the htstory and proceedings
of various kjnids of eaterpillars; and in the coiMlnd-
ing chifpfr, the seventeenth, we hive shown the
mnnouvres by which the caterpillars of three kinds
of hutterilies, viz. the white, or cabbage Lutterfly
(Pontin Brassice), the peacock butterily { Fanessa .
VpL. IL. n .
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Fi), and the swallow-tuiled butterlly (Papilio Me-
ehaon), effect their transformations €0 the ina?tite
state of o chrysalis; the other larve which we have
deserilied in the two former chapters likewise belong,
with the exception of the caddis worms, to various
species of moths,

In parsuing the history of these transformations it
remaing for us to show the manner in which the chry-
salis state is thrown off, after which the bufterfly
appears ineel] its beanty ; but as the proceedfifgs of the
butterfly afford but o very insufficient idea of the
varions kinds of transformations undergone either by
the moths or by the insects of other ovders, we shalk
enter into the !slll}jl‘ct. at further detail, feeling con-
vinced that it is impossfule for us to lay before our
readers any subject connected with these little ani-
mals, which so fully coincidés with the title of our
work—¢ The Natural History of Insects.”

The manner in which Messrs. Kirby and Spence
introduce this subject is so appropriate that we
cannot resist the temptatiog to quote it, as Being
admirably adapted to rouse the attention of the
student to the metamorphoses of the insect world :—
« Were a naturalist te annonnce to the world the
discovery of an animal which for the first five years
of its life existed in the form of a serpent, which
then penctratigg into the earth, and weaving a shrond
of pure silk of the fitiost textures contracted itzelf
withir® thiz covering into a body withoyt external
moitth or limbs, und resembling move than An%thing
else an Egyptian mummy : and which, lastly, after
remoining in this state, without food and withont
motion, for three years longer, should, at the end of

1
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that_period, burst its silken cerements, struggle
thironsh sts edihy & vovering, aml sturt intosday o
winged bird—what think 3 you would be the sensa-
tion excited by this strange piece of intelligonce ?
After the first doubts of its truth were dispellad
what astoenishment \'-unhl suceeed | ——nn]un"a! the
learned what surmises! what inve 'i[!bil.[lujl..b =
amongst the vulgar what eager 1_'1|:|j|;_|:.:|t} I what =
.mn;-.-mmu [

SwamTuer dam, indeed, justly observes—e This
history is so amazing in all its circnmstances that
it might very well pass for o romanee were it not
Built upon the most firm foundations of truth ;" ond
the illustrions Goethe, whose knowledge of mankind
was only equalled by his lovE of nature, says of these
changes, © I would call these transmutations won-
derful, if the \ﬁ'onderfui in nature were not that which
OLCUTs I.'\i"i"'r' '[!]I."'l'l.l:,"l!t

We will now proceed more minutely to dmml the
manner in which these transformations ave effected,
especially the circumsmnces conmected with the
eECIpE of the buttepfly from the t']m.”:"uhp, continning
to take as examples the three species of hutterflies
noticed above, and whose ("'ITL'!'pJIL'Irf- we have figured
in our former volume. There nre geveral pect-
liarities, however, connected with the caterpillar of
the s®allow-tailed lLutterfly, fgured®in poage S20,
which will be cormidered :t:lcr":‘ﬂlnw

Until recently this butterfly, which i by r.r the
maost remarkable of the British ¢|-1=r|q~5, was of very
pare occurrence in England ; but it has within these
few years been founi plentifully in the fens of Cam-
bridgeshire and Huntingdonshire. The caterpillar of

L] n 2
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this Aine butterfly is of a green colour, with velvety
black rjpgs, which are alternately spatted it Yed;
it feeds npon various nmbelliferous plants, especially
the fennel and carrot, preferring the fowers, and is
remarkable fur‘]uu'jug the back of the neck wrmaed
with a red-coloured instrument composed of two
fleshy morns, brunching from o common stem, and
shaped somewhat like the letter Y ; this organ
appears to be simsilar in some respects to the horns
of snails, agd is capable of similar movemdhts, being
completely retractile. It appears from the ohzerva-
tions of Heawmur that it is only when the eaterpillar
is disturbed that it throws out this instromenty
sometimes to itz whole extent, at others with the
horns only protended tlas ¥, and oceasionally with
them unegually extended, thns ¥ ; and, as it secretes
an acrid lignor which emits an unpleasant  smell,
1:].1'1ic11!;.u;l:.- when the apimal is ireitated, it is pro-
{I:Ll_ll}' an organ of defence, lo protect it from the
attncks of the ichneumoen flies.  Reaumur mentions
the remarkable ecircumstange that the caterpillar,
when spinning the silken cord by which it is to e
supported on assuming the chrysalis state, inraviably
affixes it ncross its body at the junction of the fifth
and sixth segments, where there is a cavity or gutter,
in which it is easily kept from gliding backwards or
forwards, and ghe cord is sometimes so completely
immersed in this chamiel ns to g almost hidden
from =zht. -

Ahhough, as we have already stated, the Aewly-
formed chrysalis of a butterlly when opened is found
to contain only o mass of pulp or soft substance, in
which no trace of the parts of the future butterfly
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can be observed, yet we are able to perceive in Ue
extdryalecovermg of the chrysalis all the qxternal
argans of the iy, in a very short period before the
skin of the chrysalis has been cast off, , Indeed Swaum-
mevdam  (whose inimitalle dissections of varions
insects in their difforent states induced onr celebrated
philosopher Ray, in his “ Wisdom of Go® in the
Warks of the Creation,” to place him at the head of «
those" observers who had, by theif exquisite investi-
wations, Yompletely overturned the morRtrous doe-
trine of equivecal generation) very plainly demon-
strated, that even before the period when the cater-
pillar is ready to become o chrysalis, all the parts of
a hutterfly may be discovered within its body, thus
satisfuctorily proving that the ehrysalis is no more
than * a beautiful and orderly representation of such

limbs of the caterpillar as have grown under its skin;
fug though the limbs now mentioned may be seen

L]
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under the inseet’s skin at the time it erawls and eats
in t1|1_='t7n|'|:1. of a caterpillar, newrthelpss il 4% jiethis
state, on account of their exireme tenderness and
delicacy, & very difficult mntter to have a satisfactory
view of them® They are in a manner as flnid as
water; and thoy lie folded up in muny very tender
membmnes interwoven with pulmonary tubes. The
best time to obtain an elegant view of them is when
the caterpillar is gnst abont throwing off its skin and
exhibitingsto open view the mirsculous opesations of
nature which it hitherto coneealed.”

In his remarkable history of “ An Animal in an
Animal,” the same author gives practical divections
as to the mode to be adopted to oltain a view of this
interesting sight :—* on® must choose a full-grown
caterpillar, tie to its body a small thread, and then
put it inte boiling water, and take it ount soon after;
thus itz external ekin will separate, becaunse the
fluids Lttween the two skins are by this means

rarefied and dilated, and therefore they hreak and,

separate both the vessels gnd the fibres wherewith
they were united together. By this means the
external skin of the caterpillar, Wing spontaneonsly

separated, may be easile drawn off from the butterfly, *

which is contained and folded up in it. This done,
it is clearly and distinctly seen, that within this skin
of the caterpyllar a perfect and real butterfly was
hidden.” - 5

These enrious facts were illustrated by Swam-
mertlam in the two following figures of the suterpillar
of the tortoize-shell butterlly ( Vanessa wrtica), in
tho second of which the onter skin bas been drawn
off and the variouns limbs of the future butterily arve
rcl'.ureseutml s extended. i
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||lt'sc'_ figures will be sufficicnt to refute in the
most gutjpfuctory munner the statement of g recent

anthor, that it is the tail of the larva which Lecomes
the head of the buttertly.

The &iter skin of a chrysalis iz of # hard and
rigid substance, although on its first exclosion from
the skin of the caterpillar it is not enclosed in this
tiord covering. * At the moment of this change,"
observe Messrs. Kirby and Spence, founding their
observations upon those of Reavmur, contained in
the cighth memoir of his first volume upon chry-
salides in general, * the envelope is nearly soft and
membranons.  But they ave besides covergd with a
viscous fuid, which appears to coze out chiefly from
under the wings, and which, very soon drying, forms
the éxterior hard shell. « At first the antennae, wings
and legs can be each separated from the bedy ; and
it is only after these parts have been glued together
by the fluid just mentioned, #hich takes place in less
than twenty-four hours, that they are immoveably

attached to the body of the pupa, as we usually see
them.”
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On examining a clirysalis we are enabled to dis-
cover, withont difliculty, the eyes of the bujteypiey, as
well a8 its wings, which are of n small size, and
fulded upon the sides: in addition to which, there are
to be olzervdd, arising from the head and lying
upon the breast, several slender divisions, which, on
heing wiore minutely examined, are discovered to be
the two filaments of the tongue or proboscis, the
legs and the antemna, which are the outermost pair,
shown in whe figure, are distinetly articulnbed along
their whole length, and are thickened towards the
tip; the joints of the abdomen are all likewise
plainly indicated by the various indentations of the
abdomen. The hinder legs and wings are not dis
coverable, because they lfe under the preceding pairs
of those organs. The chrysalides of all butterflies
are termed angular; from the vorious angular pro-
jections _upon different parts of their bodies, whilst
those of moths are termed conical, from not exhibit-
ing any of those projecting tubercles.

Of these projections, the most remarkable in
the common butterflies is one which is situated in
the middle of the back, betwe#n the wings, of a
triangular form, having on each side a smaller cle-
vated black point, so that by giving a little stretch
to the imagination, a person might easily consider
these to repregent the nose and eyes, as indeegd some
puthors have done; # nay,” says Swammerdam,
% thew have given drawings of their idle conceits,”
eviduntly referring to the figures given by Smdart
in his work * De Insectis,” published in 1685, from
which we copy the first of the following figures of the
chrysalis of the red admiral butterfiy { Vanessa ale-
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fanta), which ecortainly resembles a lady it a plaited
tippet, thig portjon ofsthe dress being formed Ly the

- -
nerves of the wings of the chrysalis. The other
and more accurate figure, shows that this author
teistook the projections on the back of the chrysalis
for itz face, and we are thus enabled to obtain o
rational explanation of this strange statement, * that
where the back of the eaterpillar is placed, there the
belly and lecs of the animal into which it is changed
are situated; and on the contrary, where the belly
and legs were, there the Liack of the animal, #hich by
transformation was produced from the caterpillar; is
dizcowvered.  And,” adds he, * this wonderful trans-
formation is effected in h short space of time, so s
te he distinetly observed, becanse as soon as the
skin iz shed this transformatipn manifestly appears.”
Shortly after entering the pupa state the chirysalides
of various kinds of butterlies assume, in a greater or
less degree, n burnished golden appegrance, whence
they obtained the names ofechrysalis and aurelia,
which were subsequently applied to the whole of the
lepidoptewous pupae.  The alchemists indeed smis-
took this for real gold, and, as Messrs. Kirby and
Spence observe, * referred to the case ns an argument
in favour of the transmutation of metals,” Dut
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Reaumur found that this appearance is owing to the
shining white membrane inmmedigtely Jelp® the
omter” skin, which, being of & transparcnt yellow,
gives a gollen linge to the former, in the same way
that \‘mfml Shen covered with a yellow varnish,
assumies the metallic a appearance which we see in
pilt loather. He mentions too, “that for the pro-
duction of this effect it is essential that the inner
membrane be meist ; whence may be explaifed 1he
'h"'*i peargnee of the gilling as soon as the butterfly
1= ready to escape t'mm the pupa. The shade of
colour in these gilded chrysalides is vaviouws: some
are of a rich yellow, like pure gold, others mueh
paler, and some nearly as white as silver.”
Respecting the gradu# manner inwhich the various
limbs of a butterfly are developed in the milky flnid
with which the body of a newly-disclosed chrysalis is
filled, and in which the rudiments of its fature limbs
anil organs, themselves almost as fluid, swim, it does
not appear that sufficiently precise experiments hove
hitherte been made. It wps the opinion of Swam-
merdam, who dissected chrysalides at the end of 1wo,
six or eight, twelve or thirteen, afd sixteen ov seven-
teen days, after they had assumedd that form, that it was®
by evaporation of the superfluous humidity, ov by the
help of an insensible perspiration, that the inclozed
limbs of a boggerfly acquire their full strength.
Reaumur; who invesigated the sybject with greater
nicety than any other naturalist, ohserves, “ a chry-
galis remains many weeks, anid often mang Months,
without tuking any sustenance, and during so long
i fust, some evaporation must assuredly take place;
but to what a shadow would its body be conse-
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quently reduced if the greatest part of the liquor
which penggimtes its different parts were to evaporate.
It appears to me more probable that this fluid unites
o is incorporated with the more solid parts of the
chrysalis, and that it becomes thick® when thus
united, giving greater solidity to the different parts,
in the same mamner as the blood and lymgh are
employed to effect the same purpose in our own
Lodies® and the fluid which nourisims the limbs of a
chryzalisefrronmds, or, as it were, bathes ghem indi-
vildually, so that the envelope of ench of these parts
being chiefly employed to prevent too much evapo-
mation, may be regarded as performing an office
analogons to that of the shell of the ege.”

To put this supposition t the test of experiment,
Reanmur acenvately weiched two chrysalides imme.
dintely after their exclusion; one of these weighed
nearly eighteen and the other nearly nineteen grains ;
at the end of sixteen days, when they were Yeady to
hecome Dutterflies, he found that the lightest weighed
more* than seventeen and the heaviest more than
cighteen grains: lence the fluid escaping by insen-
sible pempiration nfust be very trifling in quintity.
It consists of a kind of aqucous and very limpid
lignor, as Heanvmur discovered by an experiment
recorded in his first volume, in which he placed
chrysaljdes in glass tubes hermetically sealed, when
it was found, at the end of several days, that small
drops of a_very clear liquid were attached w0 the
inner Muface of the tube, sufficient, when theyshad
rolled to the bottom, to form o much larger drop.
In his second volume Reaumur appears more de-
cidedly to consider that it is by evaporation that the
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inspissation of the fuids is effected, having repeated
the experiment and discovered that fhe agregi fid
collected in the bull of the tube had, at the end of
o few days, acquired a volume exceeding that of eight
or ten large drops.  Such ave the views of Reaumur:
and Messrs. Kirby and Spence observe, with respect
to the subject, that “the end to be secomplished
during the pupa’s existence is the gradoal epapore-
gion of the wateey parts of this fluid and thd deve-
lopment @f the organs of the inclosed arfimal by the
absarption and assimilaiion of the residunm.”  Now
it will be seen that thiz observation perfectly cor-
responds with the views and the results of the expe-
riments of M. Reanmur, notwithstanding o recent
author haz attempted b prove that Messvs, Kirly
and Spence misunderstood and misapplicd the obser-
vations of Heanmur,

It iz also to be borne in mind, with reference to
the sofition of this question, that the chrysalis is
furnished with the same number of breathing pores
as the caterpiilar, and, {rom the experimetts of
Reaumnr and De Geer upon chrysalides, placed in
water, oil, the receiver of an @lr-pump, &, there
appears every reason 4o consider that the theory of®
Rteaumur adopted by Kirby and Spence is correct.

A fanciful idea has recently been started, that the
nearest analogy which exists among the otheg closses
of animals with the imetive stateof the chrysalis is
that f an ox torpid, when reclining in g meadow to
ruminate and digest the grass he had just Meen de-
vouring, ©for the pupa, though it does not chew
the end like the ox, assuredly rests for the purpose
of digesting or (if the term be preferred) of assimi-
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lating the cruder fQuids stored up by the caterpillar,
and ﬂ?'l"il.il‘g' or 'rlurt'm"l"lu;_', therefrom the orgags and
members of the mature inseet.”

Unless, however, it be intended by thyis statement
to imply that in the chrysulis state the insect is
employed in digesting the food of the caterpillar,
there can be wo ground fur the analogy, and that
such o supposition iz erroncous is evident from the
followifig rvemark of Swammerdam :8=% When the
caterpillar®fins fod sufficiently it vests some tame; in
this period all the food it has taken is thoreughly
digested ; it then forms a pretty strong web.” Hence

teis evident, that if there be any analogy at all

hetween an insect and an ox whilst chewing the end,
it must be during the period® mentioned by Swam-
merdam, and not whilst in the chrysalis state,

When the insect has remained under the form of a
chrysalis for a sufficient length of time to bringull the
varions organs to a proper state of consistence, the
period of bursting through the walls of its prison
may often be easily ascerfained; the golden colour
becomes indistinet, and in those chrysalides whose
fliil!i is stfficiently fhin, the form of the legs, an-
tennze, and tongue, and the colours of the wings
of the inclosed butterfly, become visible through the
skin which covers them, even without the assistance
of the microscope. The extremities obthe legs are
now observed to move very distinetly, and the wings
Legin to enlyrge, so that 1t is no longer possihle for
the britfle®skin which covers the whole to withstdnd
the struggles of the inclosed butterfly ; it accordingly
gives way by a longitudinal slit down the middle of
the back, behind the head, where there is usually o

-
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suture for the purpose. The slit rvapidly extends
alongéhe head down the bredst on=each ide of fhe
cases of the antennme, so that the skin of the chry-
salis is bursi, into four distinct and regular picces,
one of which inclosed the antennae, legs, nnd tongue,
another the abdomen, and the other two the two pairs
of wittrs,  From this slit the butterfly now emerges;

T

+

but the insect has not only to disengage itself from
the hard oater skin:+ we have nl=o seen that the
different limbs are separmely inclosed in sheaths,
which become soldeved topetler by an external
glutinous seeretion (forming when dried the outer,
skin); as, however® the =kin which covers these
various parts on the inside is extremely delicate and
tender, from not being exposed to the air, it all
breaks and AMs off without any certain order® hence
it arizcs that so mnn:rﬂrn]:qu anid Mgred membranes,
almoft as thin as a cobweb, appear oms the iuner
surtace of the skin when thrown ofl. ¢ 2

But the insect, even when thus extricated from
the walls of its chirysalis prison, hns not vet attained
its full perfection, being at first weak and feeble; and,

L]



-
LR R R | METAMORPHOSES OF IXRECTS = T,"J

as might easily be expected from an examination of
the' climsadls, the wies are of a very smolls size,
compared to that which they acquire when fully
expanded, appearing at fivst like pieces gf wet paper,
soft, and full of wrinkles, cavitics, and swellings, as

represented in the following figure :—
L]

They, however, expand so rapidly, that, aseSwam-
1 merdam observes, * the naked eye cannot trace their
| unfolding, from veaching scarce half the length of
the body, until they acquiwe, O mimele of miraeles !
in the short space of about half a quarter of an hour,
£|H:il‘ full extent and ||j£|w_l:_-'.," the various spots and
markings increasing in equal prifportion.
‘ The proceedings of one of the insects, which we
have selected to illustrate this branck of the Hll:llefL
namely, e the swallow -tailed butterflys when just
disclozed, have been recorded By Messrs. Kirby and
Spence fromgactual observation, and from their Pate-
ment whe ®extract the following passage :— = To
observe how gradual, and yet how rapid, was the
development of the parts and organs, and particularly
of the wings, and, the perfect coming forth of the
L]
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colours and spots as the sun gave vigour to it, was o
most gteresting spectacle. AP first it w ag unalle to
elevate or even move its wings, bat in proportion as
the aérial or gther fluil was forced by the motions of
its trunk into their nervures, their numerous corrn-
gations and folds gradually yielded to the action till
they Il gained their greatest extent, and the film
between all the nervures became tense. The ocelli
and spots and®ars, which appeared at first fis but
germs #ud rudiments of what they were8 be, grew
with the growing wing, and shone forth upen its
complete expansion in full magnitude and beauty.”
Other changes also take place. The two filaments
of the proboscis, which were stretched at full length
along the breast, are "now curled into a beautiful
spiral tube under the head, and the antenn, which
were laid by the side of the legs besneath the body,
are nowgstretehed into the air, from the erown of the
head upon which they are affixed ; it requires, how-
ever, some little stretch of faney to regard these
latter organs in the light in whicl they were Viewed
by our poet Spenseri— .
o Ty dewdly aeapons first e bore, "
Etrongly outlanced fowands elther siio,
Like two sharp spears, his eneniies to gore
Like as o warlike brigamdine, apmide
Te Bight, Inys forth hor theentfal pikes nfre,
The engines which o them sul death do hldde §
Ho il th fly eatsireteh his fearful horns,
Yt eo s him their tweror more adorng."
o BrexsER's Mulororuns,
-
Thse appendages, which have generally befn®ermeil-
antennm, horns, or feclers, are found in all insects,
being of an endless variety of furms, and have been
regarded by some naturalists as instruments of touch,
L]
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by others as organs of .l'.lml“ir:;;, whilst by ethers ﬁ:t:_f
huve"lwergconsidered®s those of the sonae of ]i‘ln‘in!._;',

Indecd, in the Alphabet of Inseets, My, Iennio
has not hesitated to give them the gume of eurs,
observing, “ As 1 have little doubt these orsans will
one day be proved to be ewrs, I think it will direet
attention more decidedly to them by at once thrming
them ears, than by leaving them (their uses ) open to
all sorts of crude fancies, so ensy toeform, but o
detrimen®il to correct inquiry.”  Until, howgwer, it
shall be proved, not only that the senses of insects
are precisely similar to those of the higher animals
(which, from the very great diffcrences in their
general organisation appears to many naturalists to
be very doubtful), but also that the antennwe ave the
organs of hearing, it must be allowed that the employ-
ment of so decided a term as ears must be very
improper, and really * detrimental to correct mquiry,”
by leading the student to suppose that the uses of
these organs, upon which theanost emiinent naturalists
are at variance, had beensclearly ascertnined. Hence,
in the following pages we shall continue to employ

othe terdi antenne for these appendages, as being
one unlikely to lead to erroneous suppositions,

The manner in which the surprising change in the
size of the butterfly’s wings is so suddenly effected, from
its smalk corrugated form until it acquird® its full deve-
lupement, is owin® to the impulsion either of air oran
aqueous flusl, or perhaps of both, into the Lu!mh‘f-pnr-
vures of the wings ; foralthough, on looking at these
besutiful instruments of flight, we only pereeive n co-
vering of richly coloured down, yet on broshing this off
and minutely examining the substance of the wing, it

WOL. 1I. C
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will be found to consist of two layers of very thi
membrgne, between which vartous veins, gnegyhires,
wing-hones, or ribs, as they bave been termed, ave
found dis ms.ml.in i longitwlinal direction. Henee,
when the insect impels into the minutest ramifications
of these nervures of its moist aml corrngated wings
snfficieat fluid to distend the tubes, it follows that
the memlirane between the tubes or nervares hecomes
at the same tyne extended to its proper size,"when
it 1.'1*;_','ﬂllil:k'|}' dries by the action of the afmosphere.
The experiments of Swammerdam and Reanmur
sufficiently elucidate these factz, from which it wonlid
appear that an atriform as well as an aqueons fluid is
injected into the tubes, and hence it is that the insect,
when newly disclosed, agitates its unfolded wings
for the purpose of putting these fluids in motion,
Indeed, according to Swammerdam, a violent aritation
is produged in the flnids of the butterfly, so that they
are driven from the internal vessels into the tnhes of
the wings, which are likewise supplied with air from
the tracher. The mnnnesin which the wings are
wrinkled when closeld is admirably adapted for the
easy extension of the cnmmct?ng memlnhine, for

although the wing appears at first to he much thicker "

than it subsequently is, vet the appenrance is not real,
liging only pmulucml. by the two ll-il.:r'l.‘l‘.“r af membranes
not being applied to ench other, g0 that thero is a
space hetween them, afil also hy the surfuce of each
memPBrane being entirely covered with grinkles, so
very minute as to he almost invisible to P naked
ey e Consequently it 15 1o he ohserved, that these
wings are not, as might he imagined, folded up like
the wings of a heetle or an earwig, and hence it is
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that on the first extrication of the Imtterlly all the
firtifre mlrkings of the wing are visille, but wf o very
diminished size.

It is a earions question, and one which we beljeve
has not hitherto been noticed, in what manner the
downy scales of the wings are at this time dis-
posed. und whether they increase in size, Since it
1= to, be abserved, that it is to these =cales which
are =0 densely planted both upon thi®upper and the
under sfrface of the wings, and not to the swhstance
of the wing itself, that the butterfly owes all its
gorgeons colours.  Acconding to De Geer these should
be considered as fonthers, from being affixed to the
wings by minnte quills ; hut Reaumur considers them
rather as seales, from being u:'-;!‘mpmm] of small moem-
branons plates, having mnot bing in common with
feathers. The nnmber of these seales upon the
wings of a single butterfly is really wonderful, Leen-
wenhoeck having obzerved more than 400,000 upon
the wings of=the silk-worm moth. Their forms are
likewise extremely numerons in the diforent specics.,
Indeed, a recent guthor has suggested, in the 11th
number of the Magazine of Natural History, that
they would afford very satisfactory marks to dis-
tinguish the varions spocies of Lepidoptera.  From
examinations, however, which wo have made for the
purpaf of verifying this repurk, wiare convincwd
that the adoptiofl of such a chum::rr-r wonld Je im-
practicabley not only from the difficuliy attegding
its examination, for no one wonld he willing to spoil
6 fine specimen by rubbing the down off its wings,
hut also from the cirenmstance, that, upon the different
parts of the same wing of a butterfly, several forms of
scfles are to be fonmd,

c 2
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These scales are arranged upon the wing in trans-
e

vorse limps, the extremities of the seales of oree "o ‘!.
resting npon and laying flat on the base of the suc-
ceeding one, like the tiles upon the roof of n honse. "

According to Messrs. Kirby and Spence, there appears i
. to be o double layer of scales’on both sides of the i
wings, fhe under layer generally consisting of white .
* OJLeE.
-
yhis .
P - "a o
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FURTHER OBSERY ATIOXNS ON THE META Mﬂ]{.l-"l-ll'.?ﬁ.lﬂ
OF INSECTS, AS ILLUSTRATED IN THE BUTTERFLY.
leur; of Swammerdam—Theory of Teveld—Ofservations thereon
Mt of Insect Transformations with the |)'|"I-'\.'|-lﬂlllli.'lll of
bizher Animals and Man—No growth in Winged Insccts—White

Batterilice—DBlocidy Rain—DPeirese’s quaint Statement—Donlle-
. tbrooded Insect=—Duration of the life of Inscetz shortened by

Warmth, and prolongedl by Coll—Reanmur's Experiments—
i Irregular Period of Durntion of Inscets in the Chryzalis State—

Periodical appearnnee of Butterflics,

Ix the preceding chapter we have seen that the
general theory res:specting the transformutigns of in-
sects proposed by Swammerdam, and usually adopted,
is, that the caterpillar, ns soon as it hns burst from
the ez, contains within its body the various envelopes
which present themselves on every moulting of the
skin diring the l:!uter]lil]nr and chrysalis state, as
well as the butterfly itself. A celebrated German
;}b}'sin]:r:__;‘iﬁt, Dir. Herold, who has studied the subject
more ¢losely than any naturalist since the days of
Swanmaerdam, Reaumur, and Lyonmet, has, how-
ever, proposed *an hypothésis which appears to
differ considerably from the preceding. Aceording
to thif alithor, as quoted by Kirby and Spence, ® the
successive skins of the caterpillar, the pupa case,
the future butterfly, and its parts and organs (except
those of gex, which he discovered in the newly-ex-
-
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cluded larva), do not pre-exist as germs, Lot are
furl:.ml.h'lu'q_'l.-s;-i\'q:'l_\' from the*rete muogsum’ or
mucous net-work, which itself is formed anew upon
EVOrY LII.iII"L' ut" skin from what he denominates the
Llood or Llu'Ju " pgreeing with other natumlists in
the supposition that the epiploon or corps graissenx
(# mask of thickish mueilage contained in Hoating
membranes apparently analogous to the fat in the
lurger animzle is stored up in the ]nnu, in “order
that, i the pupa state, it may serve for thetlevelop-
ment o 1||l' II"'I‘.’U.

Now, it appears to uws that altbough the first
mentioned theory seems at fivst sight to be com-
pletely at variance with the second, yet on a more
careful consideration the differences will not be found
to be very great.

It is to be observed in the first place, as giving
much waight to the views of Herold, that in the
11:--\ectml13 of L}'omm t and others w i]l.'l have studied
the anatomy of caterpillars in their notural state, no
traces of an inclosed unimale or of any succession of
sking bhave been obscrved, except the mucous net-
work and fatty muocilage noticed above.

It is further to be olnen‘ul, that in the works of
Swammerndsm, Reanmur, &e., who have by unnatural
means succeeded in discovering in the body of the
caterpillar the® germ l:lf; the butterfly, no trges of
the successive skins of the caterpillar or of the
chrysutis have been observed. Indeed, me we have
seen in the preceding chapter, the outer ghin of the
chrysalis is not formed until the insect has become
a pupa, although it may be said that the gummy
fluid, which is l.tupluuul by the pupa to form &

-
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[ wﬂiu" which upon exposure to the nir immedi ntely
becomes Bardened, ntust exist in its Duid ste i in the
body of the caterpillar. And the same remark will
apply to the other successive skins of the insect.

Herold’s theory is formed in reference to the
manner in which the development of the varions
argans becomes observable in o state of natfire, It
ig nof, however, to be supposed, that the period
when these organs are first observubleeis necessarily
that of their Brst existence, or that their #rullml
appearauce is o sound argument agninst their Pre-
existence amd co-existence as germs.

Now, as we have already scen in the preceding
chapter, the experiments of Swammerdam and It eau-
mur clearly demonstrate that*by a certain process
the organs of the hutterfly may be rendered visible
in the caterpillar, the most decisive evidence of this
fact being the circnmstance recorded by Beanmur,
that he dizcovercd the eggs of a bulterfly at least
eicht or ten days before its period of assuming the
pupa state; and the same anthor likewise discovered
that the rl'H].1I11.F]I|‘l]"I.' organs of a butter ﬂ} whilst in
the :'|.1L'r]}t”‘1r stale are mot arr anged in the same
position as in the chryenliz, the antennm, instend of
being lnid flat along the breast, heing curled like the
horn of o ram. and the tongue, instead of heing also

Taid alag the lireast as in Ihe chrysaliz, or folded
-

LI 5 ELL L]

spirally and perpendicularly as in the butterfly, being
laid flat, but in a spiral direction beneath the hend.
[ ]
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It would be inter resting, observes Reanmur, to
ascertain all the intimate conwnunic ationg (% fom-
munications') existing between the caterpillar and
the melosed '|H|t11.1! fly, but the delicacy of the various
'I:I’Ifl"' must ey Ll" l!ITI.,'I.i"'I'II T ll[l.ill]l!l."' 1.'1"- I\IHH‘I.]L‘IE‘E'
In order, however, to discover as fur as possilide in
what mmnner the organs of the butterfly are connected

, with those of the ecaterpillar, this author selected a

caterpillar reagv t5 change into chrysalis, the skin of
which was already &lit down the back, ahd eut off
more fhan half of the three anterior scaly legs on
one side; the chrysalis was subsequently discovered
to have the corresponding legs shorter than those on
the other side. [Ile does not, however, mention
whether this was causesl Ly the gradonl shortening of
all the joints of the legs, or by the want of the
terminal ones ; we should presume the Iatter.

In order to discover the limbs of the butterfly,
Swammerdam and Reawmur bad recowrse to an un-
natural mode of causing the visible :leveiupme:ﬂ, af
the various organs. []eru]r]. however, confines him-
self to nature, and his object is merely to trace the
mode of the development and Alteration &f form,
which it must be admitted take place at every
monlting of the skin: for instance, the inner skin of
a caterpillar just preparing te moult is almost as
tough as thateof the outer skin of one whweh has
recently moulted, but i the latterenothing is to be
found,mn a natural state, lo represent its fature skins
or thb inclosed chrysalis or butterfly, exeepf n’nrnus
net-work or fatty ]mlp. It is true that, as in the
outer skin of the pupa as noticed nlmrr', the rudi-
ments of these skins may be contained in this net-

-
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worky and of the butterlly in this fatty pulp; but at
the <amme thoe it mwust be admitted that the geadual
development, or, a5 Herold mis-terms it, formation,
of this skin, i1z canstantly t:l.]g:ing ]utnfq, umd this we
imagine iz precisely what Herold intends to illustrate
when he states that the suecessive skins are succes-
sively formed, produced; or, as we ought rather to
say, dpveloped, from the rete mucosum. In like
manner Herold expressly admits that #he organs of
sex of the butterfly are dscoveralle in the rmew ly-
excluded caterpillar, as well as that the future butter-
fly is produced from the fatty pulp which is stored up
in the larva expressly for its development, and which
constitutes the mucilaginous matter with which a
newly -excluded chrysalis is %lled. Terold lhas
merely endeavonred to trace the manner in which
the limbs of the butterfly are produced from this
matter. o
We have omitted to notice the improper use which
appears to us to have been made by some authors
respecting the statement of Herold, of the operation of
a formative power gnpposed to be possessed by the
orete mucosom in effecting the varions developments of
the insect, being convineed that Dr. Herold merely
intended to refer to the continued action of the living
and growing principle implanted by Providence in this
mucous*het-work, and not, as bas been Eu:lpim-;mi, ton
blind power possefed by it capable of acting withont
the superjntendenee of nature or the Creator] and
forming itself into varions envelopes or organs,
Hence, therefore, we do not consider the zradunl
development of these organs to be less indicative of

the constant operation of the great Creator than the
& g
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growth of the chick in the egg, or ofa plant fromgseed ;
neithe do we think, after whitt has beel advanced,
1Ij:|r |:|_|{' r|||l|_rr_r uf “cnlhl 'l.'l.i" Fsir LIM'IHL'lL 41 i.1. I'IIIH
hithevte bew, & monstrous and untenable  one.
Indeed, by construing the statement of his theory
{(which we consider ourselves warrunted in doing) in
the following munner, * the sueeessive skins of the
r.'ﬂu]']u-|l.u'_. the pupa ease, the future butterfly and
its . pavis ar® organs (except those of spx), do not
existein the new-born caterpillar os visiblo LETISE,
but are snccessively developed from the rete mu-
cosum,” the objections which have been made to it
appear to vanish.

Various suthors bave endenvoured to trace an
analogy between the growth of a butterily through
its various stages and the development of the higher
animals from the fetns until their arvival at full
growth® but the result of these inquiries, as might
naturally be expected from the great difference
Letween the construction of the animals, has hitherto
been contradictory. One dass of naturalists viewing
the extrication of the human fogus from ity external
envelope {chorion), and its subsequent continnances
in the liquor amnii, have thought that the exclusion
of the insect from the ez represented (he first of
these events, that consequently whilst in ihe larva
stale they still contigue & kind of fl.‘l.'tlh;,ﬁm! that
being in the pupastate enveloped in a flnid analogous
to ghie liquor amnii, the troe birth of the jnspet does
not take place until it is excluded in fhe form of o
botterfly.  Reaumur, in his eighth memoir, has
started an interesting idea, that not only does the chry-
sulis represent the egg of a bird, but that the citler-
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pillar itselt may be likewise vegarded as an egg of an
) extraotina® kind, endowed with organs of wetion
P and nulrition.

. Other naturalists founding their obsergations upon
the circumstances of the insect Leing cupable of
reproducing its species on becoming o butterfly or
beetle, &e., and of its having now attained it® full
i, ::ll!.ﬁ[ill'r that this stute is analogous to the full .
growth of the higher unimals after thebr arrival at

.

: puberty. * e
This leads us to notice an ervor of very common

3 occurrence amongst those who have paid but little

attention to insects. We bave been repeatedly asked,

~ showing our cabinet of insects to persons of this

class, and pointing out insect® of different sizes *e ]
:L]Lllcuriug at first sig]u very similar, whit was the '
nse of keeping such & number of specimens of the
same species, many of which had evidently mot yet
arrived st their full size 2 We have given a double
reason by way of answer, informing our querists, in
the first place, that as soow as insects acquire perfict
wings [hei cease to grow, and, in the second, we have
pointed vut the peculiar trts of the various distinet
but closely allied species; thus, the white butterflies
which sport over onr gardens, and devour our cabbagres
while in the caterpillur state, have been constantly
pointed Mt as instances of the growth of Misects of the l
same species, some hot being above an inch and a thied
across the wimes, whilst others are nearly three inthes
in expanse; bat the fact is, that there are numerons
distinct species amongst these white butterflies,
varying in the time of their appearance and distine-

Live mnlks.
-
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When we consider, moreover, that it is during the :

caterpillar state that the insect®tukes its cifief adurish- Y

ment, and that in the butterfly state it sips only the
nectar of flowers, it will be evident that fio increasg
of size could be expected to take place in the latter
portion of its life. It is true‘that by various circam-
stances {such, for instance, as depriving the cater-
pillar of itsYroper supply of food), a butterily may
be prevented from acquiring th® full size of the
spgles to which it belongs ; but as soow as its wings
are expanded it has acquired its full size, and would
not grow a single hair's breadth wider or larger if its
were to live as many months as its duration in the

perfect state is confined to days.
=
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Swammerdam, in his disseetion of the ehrysalis of a
]ﬂ.lt[vﬂ'lf, d&:coverwd that the bladder, stomack, and
some part of the gullet were filled with a deep purple
moist substance, which, when laid upon gaper, looked
like real blood. When the butterfly has acquired
its perfect form, it discharges this matter in the form
of several large drops of a bloody looking Auid, #hich
has at different times become the object of supersti-

tions terror, inasmuch as when the number of hutter-

flies produted hias been considerable, as when segeral
broods have arvived at the winged state at the same
time, the appearance of bloody showers lLas been
produced. 'E"Ema, Hollinshed relates, that in the
oth century, * at Yorke, it rained blond,” and in
697, “corne, as it was gathefed in the lLarveste
time, appeared blondie;" and, * in the furthermost
partes of Scotland, it rayned bloud.” From Bat-
man’s * Doome,” we fAnd that in 1553 &t was
deemeld among the forewarnings of the deaths of
Charles and Philip, Dukes of Brunswick, that * there
were drops of bloude upom herbes and trees =™ Lut
the most interesting aecount which has been published
of an occurrence of this kind, is that related in the
« Life of Peirese,” which, on account of its quaint-
ness, we have preferred extracting entire from Gas.
sendi’s life, rathier than copy IReaumur's version of it,
as has bewn done by various wrjters.  ®

 Nothing in th® whole year 1608 did more please
bim than that be observed and philosophised afgue
the Muﬁ:{.;r'wu'm which wus commonly reported to
have fullen about the beginning of July; great drops
thereol were plainly to be seen hoth in the city ilﬁvrf,
upen the walls of the great chureh, which is near the

-
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city wall, and npon the city walls themselves ; also
upare the walls of villages, hamlets, afd tewns for
some miles round abont ; for in the first place he
went himself to see those wherewith the stones were
coloured, and did what he could to come to spenk
with those hushandmen, who, beyond Lambesk, were
repofted to have been so affrighted at the fulling of
the said min, that they left their worl, and, Fn as
fust a= theis legs conld carry them into the adjacent
honges ;. wherenpon he foumd that it wns a fable
which was reported touching those husbandmen.”
Fanciful theories were, however, as much in vogne
then as in the present day, for Gassendi proceeds :—
% Nor was he pleased that the naturalists should
refer this kind of %nin to vapours drwn np ont of
red earth aloft inte the air, which, congealing after-
wards into liquor, fall down in this form; becanse
such wapours as are drawn aloft by heat ascend
withont colonr, as we may know by the alone ex-
ample of red roses, out of which the vapours that
arise by heat are congealed into transparent water.
He wns less pleased with the common |:leu]11r- el
some divines, who judged that it was the work of
the devils and 1.1.-Er:-f1[=s who had killed innocent young
children: for this be accounted a mere conjectnre,
possibly also injurions to the goodness and provi-
dence of GWl.  In tjm meanwhile an aceont hap-
pened out of which he conceivél he bal eollectod
thgYrme conse thereaf;—for some momdhs before he
shut up in n hox o certain palmer-werm which he
haul found, rare for its higness anid form, which, when
he had forgotten, be heard a buzzing in the hox,
and when he opencd it, found the palmer-worm,
-
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huving cast its coat, to be tueneld into n very Trmntifu_l
h!:th-'.'ﬂi‘. valiich |:!'u:~1-hll:.' flew away, leaving ‘ﬂ“ the
Il'fl!'ll"nll '|l-r the |HI\: i 1‘1_‘-:! ll_ﬂl-E:I % |Ln|_'|_||. A% nn on “];|_-|-.|I-
sons, or ghilling ; and becanse this ha peneld ahont
the beginning of the same month, and about the
game time an ineredible mmltitade of butterflios
were obzerved flving in the aiv, he was therefere of
opinion, that snch kind of butterflies, rest ing upon
the wallz, had there shed such like dropg, and of the
same bigne®s: wherefore he went the second li"""
and fonmd by experience that those drops were not
found on the house-tops nor upon the round sides of
the stones which stuck ont, ns it would have hap-
pened if blood had fallen from the skv, bt rather
where the stones were somewlmt hollowed, and in
holes where such small creatures might nestle and
shroud themselves. Moreaver, the walls which were
s0 spotted were not in the middle of towns, hyt they
wera stch as bordered npon the ficlds + NOT Were T_h[}:.'
on the highest parts, but only so moderately high as
butterflies are commonly gont to dy."

The period in which an insect romains in the
chrysalis state is nof always of the same duration,
Slthongh at the same periad of the yoar it is similar;
for instance, those caterpillars of the swallow-tailed
uttertly, which are changed into chrysalides about
the middle of July, appear as butterflics st the end of
thirteen days, whilst those whith appent in the cater-
pillar state gt the beginning of September remain
during theswigter in the chrysalis, and do not hecolne
hutterflies until the spring, « Thus,” says Reanmur,
“ohere is one buttertly which only remains thirteen
4!3}..; in the nhrfsulig state, whilst another, I.rﬂ-:j.-‘pr}.

-
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similar, requires nine months to bring it to perfec-
tiom, gust as thongh the inhakitants of sold.rfzions
were to live four or Give centurics, whilst the life of
those dwelling under the Equator was only 1o be
extended to its ordinary length : bence it is evident
that it is by evaporation or combination of the fluid
parts®of o chrysalis, produced by the application of
lLieat, that the insect is brought to its perfect state
much quicker at one period of the year Than at
anotper.” "

Conceiving, therefors, that the butterfly is not in
n state Lo burst from the chrysalis until by the action
of Lieat and insensible perspiration a certain quantity
of superabundant humdity has evaporated and the
other fluid parts of the body become assimilated,
Reaumur came to a conclusion, that in proportion to
the quickness with which the process of evaporation
is effegted by the increase of heat, the sooner the
butterfly would be enabled to escape from the chry-
salis. Acting upon this idea, this celebrated anthor
tried various experiments avith chrysalides, the vesult
of which fully justifies the conclusion at which he
had arrived, and thereby proved that he wis enabled

to prolong or shorten the life of an insect at plea

sure. ‘Thus, by placing various kinds of chrysalides,
which would not naturally produce perfect insects
until the spring or sumwer, in one of sbie hot-
houses of the Jardin®des Plantes in the month of
Janmary, 1734, he found that they very, shortly pro-
dufed butterflies and moths, those which® sbuld not
have appeared until May escaping from the chrysalis
at the end of ten or twelve days, others in three
wecks, and others, which would not bave become
-
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perfect insects until August, in five or six weeks,
The*ipseats thus produced differed in Nnog single
respect from those reared in o state of nature, and
deposited their epes even in the midst of winter, In
the month of November following, being two months
eatlier than before, he placed other chrysalides in
the hot-houses, and these in like manner produced
perfect insects in the beginuing of December, which
would® not otherwise have appeareds until May.

. Thus, by forcing the evolution of a butterfly in
December which ought not naturally to take place
¥ until June or July, we are enabled to convert a

single-brooded species into one which produces two

13 x generations of eaterpillars in the year, the first brood

appearing in June, from eggs deposited in May, by

butterflies recently disclosed ; this brood of cater.

pillars being transformed into butterflies before the

end of July, when they deposit eggs, which are

batched in August or September; and the second

hrood of caterpillars entering into the chirysalis state

l before the winter, from which they are excluded in
the following May as butterflics.

Reauraur bad alserecourse to a still more ingenions

I * mode of causing the speedy disclosure of butterflies.

In order to obtain & more regular supply of leat

than could be abtained from a stove he placed ehiry-

salides in hollow balls of glass of the gize of an eEx

under a gitting hign, which wauld as easily mistake

them as round stones for her egps; the resultsgwere

similarstothiose in the former experiment, the but

terfly appearing in the course of a few days. He

omitted, however, to endeavour to discover by

experiment, whether by increasing the tempera-

YoL. 1. D
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ture of the hot-house above summer heat Le counld
not E-qn]u.:c them in fewer shon  thirkeen, fays,
or whether o temperature beyond that of summer
would not destroy them. Ile likewise did " not
endeavour to discover whether, by maintaining a
constant- summer heat, a succession of broods counld

not besobtained in the year, none of which should |
remuin longer than thirteen days in the chrysalis

state, so thaj fve or six different generations*might ‘
be produced in twelve months ; or whetler in such L

case The insect would not return to its natural habits,
and produce but two broods in the course of n year, |
We mention these circumstances in the hopes that

some of our entomologists may be tempted to pursue F "
so interesting an investigation. B

Besides these, Reanmur tried n series of opposite .
experiments, which we shall not detail, but by which
he proved, that by placing chrysalides in cellars or ice-
houses at different periods of their existence, he was
enabled to prolong their duration in that state
althongh he was at first fearful lest his chrysalides
woulild share the same fate with eggs kept too long,
and become addled. a7l '

Not satisfied with trying the effects both of heats
and eold, this indefatigable naturalist was induced, in
continuanee of o series of valuable experiments upon
the varnishigz of eggs of hens, to varnish several
chrysalides, carefully sovering every part of The body
except the respiratory spiracles, the result of which
wam that, although kept in the ordinary feqperature,
the exclusion of the perfect insects wi dcl}n}'cci for
some weeks.

But there are other circumstances connected with
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the irregular appenrance of insects in their perfect
-“h'-“-': which it is implossible to necount for upon the
same principles as those observed in the preceding
experiments :—these are, first, the cigeumstance of
some insects remaining for one o more years in the
chrysali=s state, whilst others of the same srec’ier,
reared in a precisely similar manner, are evelved
at tlu.'. proper season; and, seconldly, the irregular
appearance of certain insects, .

“ The parental cares of nature,” observes Mr.
Haworth, in his account of the small egear moth
{E’riagush r fmu'sn'f.v}, “ are extended towards this
poor insect in a very extraordinary and interesting

manner. Doomed to a regular appearance in the
winged state at the termination of the cold and
- n 2
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ungenial month of February, nature {that it may not
fuil and become extinct) reserves a small porkidn of
it annually in the pupa state until the February
following that, of its ]m]mtiou, and sometimes éven
umtil the third ocemrrence of that {rigud month ; deny-
ing their emancipation ull the intermediate time, and
thus Afectually securing, by these unusnal means,
the safety and perpetuation of au animal, small, it is
true, but whese aznimal existence.in the wingell state
at thgt inclement season is probably of niore conse-
quence in the intricacy of its great Creator’s plans,
than we ore at present aware of, although he con-
stantly exposes it to the dangerous vicissitudes of
winter, for

L

« Eaeh shell, oach Brawling insect, holds o rnk
Tmportant in the plan of Him who framed
This scale of beings; holds a mnk, which lost,
Would break the cloin, and Jeave behind a gap
{ihich matare’s solf would e ™

The cause of such exceeding care and solicitude
for the welfire of this math it is difficalt for any
one to explain or account for in any satisfactory
manner, unless indeed in anch & one as the divine
Stillingfleet, author of the above admirable lines,
has suggested therein.

It even appears thut these insects are aCeRsion-
ally not disgosed until the fourth year. In like
manner, the privet hawk moth (Sphine Tigustri)
has lpen known to remain three years in the chry-
calie state: and the Rev. J. Burrell fngd, bred o
small emperor moth (Satwrnia pabnia minor),
which had existed two years in that condition. Mr.
Marshall also records a similar circumstance respect-
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ing the spotted muslin moth { Diaphora ;u-azn’fm};
but %n, this instancesthe regulurity in the egelnsion
of the numbers of the moth was very remark-
able, since out of thirty-six chrysalides twelve ap-
peared at the proper season, twelve others appeared
at the end of two years, and the remaining twelve at
the end of tlitee years. Heineken also reluses that
he kept several punm of the large emperor moth
thron#h the winter in o rcom heateg daily by a
stove, and%everal others in o cold chamber, and that
some of each parcel appeared in Mareh, whilst Sthers
had not appeared in July, although sull in a healthy
condition. In England this moth appears, in its

“natural state, in the months of April and May, and

again in- Augnst.  As, howeves, we do not And it re-
corded by Haworth or Stephens that this is one of the
double-hrooded moths, it appears to us probuble that
Heineken's remaining specimens wonld I]:I.'I.’ﬁ‘;ll:lll?ﬂTE'll
in the following Angust. DBut if this were the case
with Heineken's specimens (and this supposition
will enable us to accoung for the appearance of the
British specimens in August), to what is it owing
that a portion of the same brood should remaoin three
or four months longer in the chrysalis than the re-
mainder of the brood ; the case being vsually vory dif-
ferent with those specimens which remain longer in
the chrysalis, for these make their appgarance at the
same time of the year as ther elder brethren?  We
may probably account for the circumstance menjioneil
by Heinoken, that those placed in the heated room did
not appear earlier than those kept in the cold, hy
supposing that the heat was not maintained during
the night, and that even in the day-time it might

-
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not have® greatly exceeded that temperature of the
atmosphere, .
Resfecting the periodical -1-1L||mr"uue of insects,
the Cienda seplemdecin, subsequently noticed, which
is said to make its appearance only once in seven-
teen years, allords one of the most striking exam-
ples; put there are several of the British butterflies
which are not less remarkable. Amongst these, the
painted lady butterfly ( Cyefhie cardui) is eminently
ennspictous, oceurring in the neighbourbeod of the
wetrdpolis every thind or fourth year. The fine
white bordered butterfly { Fanessa anliopa) is ano-
ther instance of this irregularity. Mr. Haworth
remarks upon this insect, ** There is something very
extracrdinary in the periodical but irregular appear-
ance of these spocies—Edusa and Cordui. They are
plentiful all over the kingdom in“some years, after
which, dntiopa will not be seen by any one for eight
or ten,®or more years, and then appear again as
plentiful as before. To suppose they come from the
Continent is an idle conjecture, becanse the English
specimens are casily distinfuished from all others by
the superior whiteness of theim borders. Perhaps
their eggs in this climate, like the seeds of some
vegetables, may occasionally lie dormant for several
seasons, and net hatch until some extraordinary
coincidences _awnke them into active life.” And
Mr. Stephens observesy respecting the same fut terfly,
L |i about the middle of the last century few speci-
meyd had been observed : but about swtf Rens since
it appeared in such prodigions number? throughout
the kingdom that the entomologists of that day gave
it 1.I‘m -'lppellalion of the Grand Surprise.” It also

L2
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* occurred ngain in plenty in 1789 and 1803, since

whith. time it has been seldom met with.  The same
mathor elsewhere observes, * The eause of this in-
teresting phenomenon appears inexplicable : its solu-
tion has baffled the inqguirics of entoMologists, and
several speculative opinions bhave been advanced
thereon. By some persons, their sudden increase

bas been atiributed to the previons failures of their |

enemPes, the ichneymons and the sofg-billed Dirds ;
by others,*to an increased temperature ; others again
suppose that their eggs lie dormant until eall® into
life and vigour by some extroordinary latent coinci-
dences.  But all these opinions are mere conjecture,
and they do not sufficiently clear up the difficulty,
which is rendered more obscoge from the fact that
several of the insects, especially Ciynthia eardui,
appear constantly in some parts, and periodically in
others.” But the most extraordinary fact recorded
of this kind 15 one related by this anthor, respect-
ing the white W, hair-streak butterfly ( Thecle TV,
album of Hubner, which was at frst vegarded by
Mr. Stephens as the Thecls pruni of Linnmus).
Previous to 1827* this butterlly badl mever been
ohzerved by him in the vicinity of Ripley, where
he lad for several seasons been in the babit of col-
lecting, as we, who have had the pleasure of accom-
pnn}'iﬁ; him in some of his excursipns near that
town, can testifyy, Dot in the month of July in that
year, “the boundless profesion with whi:?n the
|]12dgl‘l_ﬁ-l}:.1::ffﬁ's were enlivened by the myriadstliat
hovered over every flower and bramble blossom,
exceaded anything of the kind I have ever witnessed ;
some notion of the numbers may be formed when I
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mention that T eaptured, withont meving from the °
spot, ngarly two hundred s!-wimumi in less Than
half an hour, as they suceessively approached the
bramble bush where I bod talen op my position.”
It will be obferved that the insects were not con-
fined to a single spot, but extended for miles; their
numbess miist consequently have been incalculable,

_and this 15 the more remarkable since Mr. Stephens

adds * that the hedges to the north and nortlf-west
af the viliage were perfectly free, altlfough the
brambles, &c., were in plenty.”
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CHAPTER TII. .

THE NATURAL HISTORY OF VARIOUS INRROTS
WHICH FORM COCOOXNS,

Conical f‘l:r.u:-]idrs produce Maths, and ure enclosed in Cocoans—
Supposel Chuees of the Difference between Butterlligs and
Moths ju this respret—Distribution of Colours in Tnsects—
Cocoons of pure Silk —Slender Silken Cocoons guanded by
Leaves—Mode of Spinning Cocoons—Gun and Paste Intro-
duged into the Sulstance of Cocoons—Processionary  Cater-
pillars forin Cocoons in Company, in which Hairs are mixed
with Silk—The Great Egaar Moth Coeoon— Assembling of
Muothie—Palisade Cocoon of Hair and Silk— Strength of Co-
coons not indicative of the Durmtion of the Chrrsalis State—
Rengh Cocosns furwed of Earth and 8ilk—Eléngate Tongue.
caze of Chrysalides—TI"olislhied Earthen Cocoon—~Cocoons formed
of Chips of Waad, and of Leaves, Twigs, nnd Mose—Extraction
of the Math from the Coconp—Contrivance aof the Larve 1o
allow the more casy Fxirietion of the Moth=—DNRegularity in the
Time of Appearance of Imseets—Extrication of the Clrysalia
from the Cocoon— Extrication of Perfect Inscets from the
Caterpillar Case,

I% a former Chapter we have stated that, with very
few excegtions, butterflies are produced from angn-
lated chrysalides,s whilst thost of moths are of o
conical shape. In addition to this, we may ngtice
that the dirygalides of butterflies are, for the nlost
part, naked and exposed, whilst those of moths are
generally inelosed in a case or cocoon, formed by the
larya previous to undergoing its change. The canse
-

T,
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of this additional variation appears to us to result
from the preceding, since it i evident that th® pro-
jections and points which arm the chrysalis of a
butterfly, woulidl very much anney the inbabitant of
a dwelling in"which it can searcely turn itself, whilst
no form conld be better adapted to the inhabitant of
a cocwon than the conical, the base of the cone being
rounded ; and this appears to ba still more satis-
factorily illgstrated E,_, the cirenmstance (Mat the

-slight motions of the pupn are entirely produced by b
the Pwisting about of the apex of the cone, which

part incloses the segments of the abdomen of the '
nsect. LR

We shall now proceed to notice the peculiarities
obzservable in thesesconical chrysnlides, and in the
cocoons which are thus dependent wpon the forms of
their bodies.

Respecting the form of these chrysalides, but little
need be said. They are of a cylindric shape, the
head 1z rounded, and the tail produced-into a coni-
cal point; the wings, legs, and antennw, are dis-
posed ns in the pupe of butterflies. It is the
coverings constructed by the caterpillurs, in which
these chrysalides pass their inactive and “almost®
lifeless state which more particularly merit our
attention. And here we muy observe, that it ap-
pears to be g remarkable provision of nature, that
whilst the chrysalis state of the delicate butterlly is
undergone in a naked and exposed manncr, the rabust
m:J'!!{i and sphinxes are buried in cogoomsdiencath
thet earth, or in the midst of leaves, Moy not
this circumstance be intended to represent the differ-
ence in the habits of the future insect; preparing it

~
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as it were for its coming mode of life. Tlll:-hllltcrﬂ}'
passmg its life in the sun-beams, we may guppose
that in its exposed chrysalis state it is becoming
fitted for the glare of light in which it is to live:
whilst the moth, appearing only in 1b% dusk, passes
its inactive state within the: darkened chamber of
I8 cocoon, o

This leads us to notice another Lenutiful provision
of NALATE, in \\'hil,'h, :l]l]lOIlEll we u'hs{:ﬂw her every-
where lavishing ler bonnties with the ntmost prodi-
gality, we find them constantly applied wherd® they
will neither be dost nor migplaced.  We allude to the
illustration afforded by the various tribes of butter-
flies and moths of the distribution of colours in the
works of the Creation, from gvhich we may per-
haps obtain another reason why the chrysalides of the
butterflies should be naked and exposed, and those
of the moths incased in a dark cocogn. .

The butterflics being day-fliers, and exposed to
the sun, are far more splendidly adorned with colours
than any other of the Le rfr'l"tljjf-":‘n, whilst the dusk
and night-flying moths, especially the Noetue, which
are eminently nocwirnal, are almost invariably of
Jing}' tints  Those Naoefuar, however, which |]c|'lul'l
from the character of the family by becoming partial
day-fliers, such as Noctua, Chiysites, &c., have their
wingﬁ clothed with F|Jlﬂl11]i1] scales, wlgnce some of -
them afe knowp by the Dmglish names of the
Burnished Brass Moth, the Gold Spangle, &e. This
econongy 45 however even carricd to o more -..-in'gqﬂm-
extent ; sinck in those moths whose upper wings do
not cover the lower, the latter are equally variegated
with the former, whilst in those which rest with the
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upper wings meeting tosother and covering the
lower, ghe Intter are of a uniform dicty browf co-
lour, without markings. In like manner, we find in
the moths produced from the geometric or looper
caterpillars, :;'-e reater variety of tints than are exhi-
bited in the other tribes of moths; and we conse-
quenthy find them sporting by day, and forming o
portion of a section which Mr. Stephens has, from
this circnmstance, termed Pomeridiana, with the
remark that they fly early in the afternbon, and in
the eVening or in the twilight, though some few may
be found thronghout the night. But the typical
species fly in the full blaze of sunshine, and when
they alight elevate their wings after the manner of
the Papilionide,

The indefatigable French naturalist, Reaumur, to
whose remarks we and other anthors have been so
much ipdebted, has given two chapters upon the
constraction of cocoons—his twelfth Memoir of the
first volume, comprising such as are of a rounded
form, composed of materigls furnished by the cater-
pillar itself, being either entirely of silk, or of silk
mingled with the hairs of the *caterpillar; and his
thirteenth Memoir, comprising cocoons of an irre-
gular form, in which other matters besides silk are
emploved.  As these Memoirs would oceupy at least
one hundred gnd fifty of our pages, we can ive hut
un imperfect idea of the varions objects treated upon.
In the subsequent pages of this Chapter we have,
however, endeavonred to introduce an nﬁ:mlrﬂ of the
chief peculiarities of stroeture, with some additional
information and remarks.

Amaongst those insects which form their cocoons
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of pure silk, the silkworm stands far pre-eminent ;
for, s Reaunur observes, if the luxury of sl were
taken away, where coulil wgol suflicient to supply
it place be found?  The poor, he adds, would be
obliged to go unclad, unless, indeed, e should dis-
cover some method of employing 1he silken cocoons
of other insects, which are :iu.l'ﬁcinntl_}r coramdn, and
equally prolific, and which seem to be well adapted
for sulh an experiment ; indeed, Resmur enden-
voured to rfbar a tubercled species of enterpillar, found
in the pear, for that purpose, but he did not succeed,
except in one instance, in which the cocoon weighed
as much as three of those of the silkworm.

Some species of caterpillars, being probubly un-
provided with a sufficient supply of sill, content
themselves with spinning a cocoon of so flimsy a
construction as to resemble network, allowing the
chrysalis to be perceived without diffieulty, and
seeming formed merely as a support rather than as a
defence to the inclosed animal.  OF this deseription
i3 one noticed by Messrg. Kirhy and Spence, some-
what resembling an air balloon, the meshes of which
are large and perfeetly square. The pupa hangs in
the centre, fixed by some fow elight threads, which
diverge from it to all parts of the cocoon, so that it
looks as if suspended in the air, like Malomet's
coffin, without visible support, .

{)Lhe.'l"species,.nnmngst wisich the beautiful Eng-
lish scarlet tiger moth ( Hypercampa daminula), may
be megtiontd, fornu their cocoons of n somewhat
more Cﬂmlﬁ?—'l texture, but still insuflicient com-
pletely to bide the chrysalis. The majority of the
species, however, of those which are but ill-concenled
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in their cocoons, endeavour to supply the deficiency
by drawing the adjacent foliagd? close together “with

sillken strings, in the middle nf which tlju OG0 o
sionally congregate and form their cocoons in com-
pany. But the mnjority of silken coeoons are of o
mare solid description. The manner in which these
cocoons, inclfiding thyt of the silkworm, wre spun,
i< remarkable for nat having the thread disposed
regularly like that of a ball of cotton, im which it.is
maide to pass along the whole dircumfence” of the
hall. This we may easily imagine would be an easy
task for the insect; hut if a cotton spinner were to

be told that he must form his ball of cotton of equal
=

1

|
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thickness throughout, lut that the thread miust, at
} ’ the mume time, be armuged in an irregular ang more
4 or less zigzag course, he wonld give up his task in
despair. This is, however, precisely what the silk-
worm and other caterpillars execule, a8 any one may
observe in unwinding the silk from the cocoon of o
silkworm. .

In general these cocoons of a firm consistenee are
compoted of an outer lovse covering of silk, in the
middle of which the compact egg-shaped cocoon s
observed; in some instanees, however, the outer
envelope is entirely omitted, and in others it is so
closely spun as scarcely to differ from the cocoon
r -‘ itsell,

Some caterpillars, in ordersto strengthen their
cocoons, moisten them with o gummy matter dif-
fused from the anus, after they bave been completed ;
amongst these the emperor moth may be mertioned :

In like mauner the caterpillars of the lackey moth

{ Cliviocampe neustr a're}. the white satin moth | Len-
= come salicis, &e.), emit g yellow paste-like matter,

which they apply by continued motions of the head

to the under surface of the cocoon, and this, when

= dry, becomes o powder which renders it opake. 1In
some specimens which we hove reared of the rare
lappet moth ( Gastropacha quereifolin), from cater-
pillars from the fens of Cambridgeshige, we found
the insi®e of the cocoon and sthe body of the chry-
salis thickly covered with a white powder of this
descripijog.® We have also olzerved that the ?:hry-
salis of the Yarge red-underwing moth { Catocale
m:lpm), is covered with & powidery bloom of a bluish
colour.

i,
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Cocoons formed entively of silk are generally the
work of smooth-bodied caterpillars, but momy of
these animals are in this state very hairy, whence
“they are termed in some parts of the country, woolly- =
bears. Somé® of these, on their changing to the
chrysalis stute, cast off, their skin at once with the
hair &ill attoched to it, as may be seen from the
exuviee containgd in the cocoon; but many, previous
to becoming pupa, strip themselves of their coat
of hairs, which they incorporate with #he silk of .
their® cocoons.  Amongst these, the processionary
caterpillars, of which we have given an account in
our previous volume, may be mentioned. This in-
teresting insect (the Chaethocampa processionea), ‘g
was introduced by Martin and Stewart as a British
species, on the anthority of a specimen; contained in .
the British collection at the British Museum, which
has been regarded as belonging to it; but M.
Stephefis thinks that this is rather referable to
another species, the Cuethocanmpa F:‘E‘g,mcrnrr{uu, o,
consequently, that the cloim of the former insect to -
be considered as a British pecies is dubious.

In order to prepare for the dast moulting which '
precedes the change to the pupa state, they arranges
themselves on u branch in the manner represented
in fgure 1, page 49. In this position they
remain many_ hours, at the expiration of which time
they shed their sking. Immediately aftf this is
accomplished, their hairs are of a white colour. In
this%tate they remain for more than®tyepty-four
hours longer without taking any sustenshee, Having
completed their growth, they undergo their change
ta the chrysalis, but this is cffected in the nest,
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each caterpillar spinning for itself a cocoon, uniting
\ thei hairs with thd silk; so that on opeuing o

cocoon just before the caferpillar changes to a cliry-
salis, the former is scarcely recognisable, being com-
pletely smooth and divested of hairs. As in the larva,
* so in the chrysalis state, these insects ara gregarious,

Flo. 2.

!
i

fixing themselves as closely together as possible
(Fig. 2.) ; the cocoons being attached to and paralle]
#'0L. 11, E
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with each other, and disposed in layers like a |J:_:J1t*}'d
comb, #ie thickness of the laytr being equal to the
length of the cocoon, and its extent equal to the size
of the nest 3 but it generally happens that the latter
iz not sufficiently larze to allow all the cocoons to
be arranged in a single tier, so that sometimes they
consist of two, and, oceasionally, of three layers.
After the whole of the moths have been prpduced
(all of which make their appearance in the same
day)e these layers of cocoons very much resem-
ble the combs of a bee or a wasp's nest, the head
of each cocoon being stripped off by the moth
on effecting its escape, and causing the whole to
lovk like an assemblage of empty cells. These
insects are remarkdble for another gquality, which
renders it very unpleasant to approach their nests,
or to*handle the caterpillars.  Heauwmur had eause
to speskc . very feelingly upon the subject, having
suffered very severely from the intolerable irritation
produced by their hairs. Reauwmur likens these
caterpillars to a species of bean, which is brought
from the American islands, the pods of which are
covered with hairs so vxceedingry sharp and fine, |
that, on tonching or rabbing them with the hand,
they mn into the flesh: in like manner the hairs of
these caterpillars, on being touched by the hand,
cause it to Bwell: apd Reawmur and sowe of his
companions suffered for four or fve days from the
inflgmination produced by them : his fage, and espe-
cially one of bis eyes, being very mush iff¥cted in
consequence of lus having touched them with his
fingers on which the hairs were sticking. Several
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Indics, alsa, who were with Reanmur, but who did
not*handle the catespillars, lind their necks snllamed,
and it was evident that this was produced by the
very fine hairs which were ﬂnrlrin[_; in the stmn-
sphere, This was especially the case after the insects
were transformed into chrysalides and moths, Leing
seldom olserved whilst the insects remained in the
caterpillar state. However, so powerful is theiraction,
that Reaumur suzgests that they might advant age-
onsly be %used as resicatories ; anily mdeed, wo less
than two enactments were made by the Iioman
senate against the medicinal exhibition of them,
under severe penalties, in consequence of their viru-
lence. The only remedy which Reaumur was able
ta discover to counteract the %ffects of these bairs,
was to rub parsley leaves smartly upon the nffected
parts for several minutes. This he found so effica-
cious, that in the parts thus rubbed, the dreitation
immediately subsided,

The great Eggar moth (Lastocampa guerous),
is another example in which the hairs of the eafper.
rillar are introduced into the structure of the coroon.

he name of the génus has Leen given'to this moth,
in allusion to the hairiness of the enterpillars, In
this insect it is olservable that the gize ot the cocoon
does not appear to_be at all proportioned to that of
the categpillar; the former being so stall, that it is
difficult to conceive how so "large n caterpillar can
shut itself up in a domicile as smnll and mcon-
venienf a8 those dungeon cells Luilt in the @ olden
time,” in which the unfortunate enptive could nejther
stand upright nor lay down.  And this is the more
remarkable, because the insects being at full liberty

- B2
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anid not stinted of materals, there seems no sufli-
cient vemson why they should® confine themsdlves
within such narrow bounds. Sowe Slrl‘(‘ii.‘ﬁ, however,
mun into the gppesite extreme; those, for instance,
of the ghost moth (Hepiolus huwmuli), and the
cream-spot tiger {_,-I:'vn'n: cillica), nre several times
larger Phan the chrysalis which each contains.

The great eggar moth is of very conumon oceur-
rence in Engand, and its larva is almost one of the
largest caterpillars which we have, being often nearly
four inches long. It feeds wpon various trees and
shrubs: it is of an ochreous colour, with black rings
and white spots, and is very bairy. [t is full-fed
about the end of June. The cocoon is of a eylindri-
el form withthe end? rounded, and the outer surfice
appears nearly smooth ; hence in its appearance it so
much resembles an ezg, that the moths which are
produced from this kind of cocoons, are termed
eggars.  On touching it, however, it is found to be
sot with stiffish hairs. In order to form its cocoon
of this figure, the caterpiblar keeps its body con-
tinually bent in different positions, whilst it i5
employed in" its formation, each end of the body

heing constantly bent in the shape which is thus
given to the two ends of the cocoon. Sometimes

|
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the head and tail sre curled opposite to E'.;l{'h other,
fig.eh, whilst at othgrs the body assumes the form of
the letter 8, fig. B.  Hence the body of the inseet
becomes the model of its coecoon, The motions of
the insect, in forming the differen® parts of the
cocoon, areé very gmradunl.  The manner in which
the layer of silk which serves for the grongd-work
of the cocoon is spun, does not matevially differ
from ¢hat of the caterpillars ; bt whengthe net-work
is somewhat advanced it is observed to acquire an
external covering of hair, which stands eree? 1o a
considerable height, as in figure C. These hairs
have been stripped from those parts of the body of
the inclosed eaterpillar which are placed against the
sildes of the cocoon, the caterpilur being obzerved at
such time to fret itself agninst the inner surfice of
the net-work, wherchy the hairs are protruded
through the meshes of the net; the basal portion of
these hairs still however remain within the cocoon,
and as a prickly unevenness would be produced in
the inner surface of the cocoon, which would irritate
the soft chrysalis when newly disclosed if (ke hairs
were to remain in %hat position, the inscct, in order
to remedy this inconvenience, forces the busal por-
tions of the hairs closely against the inner surface of
the cocoon, and fastens them in that position with
silken threads ; by this means the outger parts of the
Lairs are brough to lic flat upon the outer surface of
the cocoon, which is then mnde stronger by further
layersenfs m‘]k, and when completed its consisténee is
very hard, the outer surface rendered =mooth, and
the inmer lined with a conting of shining silken
tapestry. )
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The perfect insects make their appearance abiout
the end gf July, and their singular mode of paitng
has long attracted the attention of entomologists.

“ It is a frequent practice with our London
aurelians,” obsfrves Mr. Howorth, # when they breed
a female of thisand some other day-flying species, to
take bew whilst yet a virgin into the vicinity of
woods, where, if the weather is favourable, she never
fails to attracten numerous train of males, whose®only
I.|1Ls.inc$'; appears to be an incessant, rapid, #nd unduo-
lting flight in search after their unimpregnated
females, one of which is no sconer perceived than
they become so much enamoured of their fair and
chaste relation as ubsolutely to lose all kind of fear -
for their own personal safety, which at other times
is effectually secured by the reiterated evolutions of
their strong and rapid wings. So fearless, indeed,
have I bgheld them become on these occasions as to
climb up and down the sides of the eage which con-
tained the dear object of their eager pursuit, in

exactly the same hurrying, manner as honey-bees
which have lost themselves cl:ml.l up and down the
glass of a window.

# Whilst under this enervating fascination, if you
even hondle them, or suffer thun to ereep buzzing
through your hands, they are not alarmed, as they
woulil be at ammther time, but continue to urge their
yurzuit as before, endeflvouring to gain admittance
into the coge; of course any quantity of them may
be rdadily cecured. In abiout four hougs tfter the
aurelians have thought proper to admit & male of
their liking into l,he cage to the poor drowsy abject
of all this anxiety, she will not fall to deposit o great

L=
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quantity of large impregnated ezes of an ;'m]. shape
amlewhitish colour, plotched with davker marks, in
miniature pretty much resembling those of o com-
MO SPATIOW.

“ The aurelinns call such a weddinfis as the above
n sembling {assembling) siafeh, and never sueceed
with any but a virgin female. By what undinown,
and perhaps unnamed, power the males distingnish
between a married female and one thathias not boen
impregnated I know not, and should be glad teo learn,
but that they can and do make an unerring distrimi-
nation between the two is well known to most aure-
lians. They aveid “the latter, and never approach
her, while for the former they display all the soli-
citude and anxiety I have ahowe so fully explained,
There was once an instance of a male creeping into
the pocket of an aurelian, which eontained a virgin
fermnale in his pocket-hox." .

We have, however, heard of still more extroor-
dinary exploits than this, performed by these inna-
moratos, Jurine recordy two cirenmstances some-
what similar : one of his friends captured a female af
the emperor moth® and stuck it with o pin upon
his hat, and in the course of his walk no less than
thirteen males were canght hovering about his head.
The other circumstance was still more remarkable,
and seems to prove that it is by sgent that the
males are attractgd—a female of the fox moth { Evio-
gaster vubi) was killed immediately after her gxeclu-
gion freme the chirypsalis, when she vjected some drops
of a fluid similar to that which we have noticed above
in the butterfly as the canse of the bloody main. On
the following day & male flew into the chamber,



56 * KATURAL HISTORY. [Ch. IIL

on the seeond day another male appeared, and in
the eveping a thind, and from fheir motions itevas
evident that they were attracted to the spot by
the scent of the fluid before mentioned.  Jurine con-
jectures that the fine feathered antennae of the male
are the parts which serve to direct them in these
fightse and the differences between these organs in
the two sexes are ensily perecived.

Reaumur Jas also narrated the proceedings of a
small hairy eaterpillar, which feeds upon liehens, and
whicll appears to us to be that of the muslin moth
{ Nudaria mundana), which Schiffer has figured and
described at great length under the name of the
steinmoostaupe—the stone-moss caterpillar.  These
caterpillars form their cocoons about the Tth or
8th of July, and, at first sight, they may easily
be mistaken for the caterpillars themselves; the
cocoons gre found upon walls or on flat bits of stone,
and in forming them the caterpillar pulls off its hairs
and plants them in an upright pesition round its
body, side by side, like the pales of n palisade, in an
aval ring, in the middle of which it is itself stationed;
within this inclosure it spins a®slender web, which
scarcely conceals the chirysalis. This tissue supports
the hairs, which are forced to bend over it at the top,
by silken threads, so as to form a kind of roof. The
perfect insectappeared about the 25th of July.

It hins been considerel by the autlpr of the « Insect
Trm:_;furnmtions” (p. 180), to be one of the most
striléing instances of instinctive foresight,sthat the
caterpillars which build cocoons of a substantial strue-
ture are destined to remain much longer in the chry-
salis trance than theose which spin merely a flimsy

-
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web of silk, the latter, for the most part, hl.'fng stated
to usidergo their fina] transformation in a few weeks,
whilst the formercontinue entranced the larger portion
of the vewr, appearing in the perfect state the summer
after their nrchitectural labours have been completed.
J.!.:-i we  cannol llllt l]l."ILI'ILI".'\']L"]Si.‘ lll:lt t]ll." '\-'i.f'“' UF
nature exhibited by this theory is an interestipe one,
we regret that we are under the necessity of stating
that i®is unsupported by facts; for instance, there
are many butterflics which pass the winter in the pupa.
state, and vet their cocoons are destitute of any fover-
ing at all. Again, some of the most robust cocoons are
formed for the protection of insects which remain
but o few weeks in the chrysalis state, whilst a
cocoon of very flimsy construciion often defends un
insect throughont the winter ; thus one of our largest
and rarest moths, the Glory of Ken® { Endvesiis ver-
sicolova), spins a slender open net-like cgeoon, in
which it remains enclesed not less than ten months,
from June until Aprili  The still varer lobster eater-
pillar (Sterropies fogi) forms a cocconof a delicate
gilly nature, in which 1t is enclosed from September
till June. ‘The cbeoons of the ermine moth are
equally elender, but they are still morve exposed than
the former, being placed at the root of trees, &e.
There are, however, two moths .'llr;:.'ui}r noticed in
this and a preceding chapter, which mgst completely
disprove the thgory alludeds to. The large eggar
moth forms a very hand cocoom, in which it only
remaine ﬁu?r;. weeks, from the end of June to tie end
of July; the small eggar moth, which, as we have
seen, sometimes remains as many years in its cocoon,
and always throughout the winter, is of a much less
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firm consistence. The double-brooded moths and
Lutterilips are also instances in which it would be
rmpl.iﬁitu, for the support of tlis lluuu'}', that those
specimens which pass the winter in the chirysalis
state onght to*be more strongly defended than those
which are only o few weeks in the summer in thut
state ; and yet we find not the slightest difference
between the two broods in this respect.

We now cgme to those cocoons in which wrions

.matters are introduced into the constructson of the

cocoon besides those furnished by the body of the
caterpillar itself.

Amongst those caterpillars® which form  their
cocoons under ground, into which they enter for the
first time for this espress purpose, we may notice
the handsome one of the Crcliie a'L'mphr-:fnr'ffl‘,fﬂuml

upon the mullein and water betony, of a greyish
pearl colour, with black spots which are snrrounded
by yellow rings. This caterpillar descends into the
enrth about the middle of July, where it forms an
ogz-shaped cocoon of Wits of eurth fastened together
by sﬂ};nu threads, from which the motly appears in
the Tollowing April. - One of these, crerpillars
afforded Reanmur a good opportunity of examining
the proceedings of such caterpillars as form their
retreats under ground, as well ns the mode in which

-
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they procure materials for one or two additional inner
iimngs of the cocoog, in the inside of whigh they
constantly work, He dug up one of these cocoons
when it was nearly completed, and broke off about
one-third of its extent at one end, as iff fig. A, from

which it will be perceived that the thickness of the
structure is considerable. The insect immediately
commenced the reparation of its cocoon, which it
completely effectngd in the cowrse of four hours, by
means of bits of earth which had been placed within
its reach. » fl. commenced by protroding m_a:u];'l.hu
whole of its Lody out of the breach (lig. B) and
seizing a picce of earth with its strong jaws, which
it bore into its damaged cocoon ; this employment it
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|_~nm1':|1|:|u|q| for some time, selecting with much care
those Lite of earth which worge fittest for itsense:
during this time, therefore, it was employed only in
collecting materinls, since it was rarely that it affixed
any of thesa®rming to the walls of its cell unless it
met with ene which happened exactly to it any part
of the damaged breach. It now, however, com-
menced spinning o slight band of silken net-work
round the aperture, and then attached bits of carth
thereto by means of silken corls, whiclsit spun for
thu.t"l'-::r]]msn during its labour; thue by degrees the
size of the damaged part became contracted. When
the aperture bad become neafly closed (fig. c) the
caterpillar, in order to close it entirely, was obhserved
to spin arched lines of silk from one side to the
other of the aperture, crossing each other at different
angles, like a conrse kind of net-work, into which it
fastened grains of earth, so os to render itz external
surface similar to the sound part ; it however did not
content itself until it had also strengthened the inside
with smaller grains of earth, so that when Reaumur
opened the cocoon again with a pen-knife the new
part was found to be equally thiek and compact with
the other part which had not been damaged. The
internal operations of these caterpillars are not ab-
servable, becanse they do not commence the silken
tapestry witly which they are lined until they have
completely closed thesouter walls, 4

The chrysalis of this insect is remarkable in having
thesfongue of the moth, not simply str¥tehal along
the bresst as in most chrsyalides ; bt as from its
great length that organ would reach further than the
extremity of the body if extended in a straight line,
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it is bent back when it has renchied the last ring of the
body' nnd is recurved Tothelength of several segments,
The tongue-case of the chrysalis of the very rare
English moth, Noctua ( Cafophesia) liparia ({ﬂmse
coconn is very similar in its construetion to that of
thie spectacle moth subsequently mentioned), also
turns upwards, nnd, is prominent laterally Beyond
the sides of the body. There are other instances in
which the tongue is even much longer than in these
moths, and in which this orean is differently fdded,
as in the sphinxes, in which the tongue very far
exceeds the length of the body ; but in the chrysalis
state it is folded up and encased in a short eylindrical
proboscis, curved upon the breast.

There is another catefpillar, however, which ex-
hibits much more ingenmty than that of the water
» betony moth obove mentioned, Like the cocoons
formed by the latter, the substance of its, case is
chiefly earth ; but instead of the outside being rough

and uneven, it is smooth and finely polished, and,
moreover, instead of being formed in the earth it is
L]
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built npon leaves, so that the L':'ltl?r[ri“ul' 15 under the
necessiby of fetehing its materials from a consid®able
distance.

Reanmur found these caterpillars upon the oak and
apple, and some of them formed their cocoons during
the night, without his having observed the process.
He naticed, however, that the earthen walls of the
cocoon were moistened, although the carth at the
bottom of kis breeding cage was quite dry. *It was
evidgnt, therefore, that the caterpillar hall moistened
the earth, but he could not imagine how a eaterpillar,
which, in constructing its cocgon, is, for the most
part, inclosed within, conld give to the exterior so
smooth and polished a surfice; and had he vot been
more of a naturalist*than a gourmand, his curiosity
in this respect would not have been sabisfied ; for,
having-obzerved one morning that his only remaining
caterpildar was making preparations for forming ils
cocoon, by attaching a few silken threads as a hase
upon o leaf, be guitted his study at two o’clock to
dine, and retorning in lessethan an hour to waich its
manmuvres, he found that it had, during his short
absence, completed !]n‘ﬁe—qlmrl(ﬁ'r‘- of its cocoon, the
mode of construction of which was fonnd to be some-
what similar to that employed by cotingers in building
mud walls, the chopped straw which is employed
to bind theemud together being replaceg by the
meshes of a loose silkeh web of on owal shape,  When
this geeb is nearly completed, the insegt collects a
quafitity of earth within the net exactly, sufligient for
its future porposes. It then shuts itself up in this
net by entirely closing the aperture, andl commences
the building of its mud walls by moistening one of

L]
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the bits of earth with a liquid which it emits from
its mouth ; when well numh-m-d, it iumhr- the poste
through the meshes of its net, when it immediately
assutnesa smooth appearance. Reanmurghserved that
it repeatedly pushed its heal with eonsiderable force
against the inner surfuce of the cocoon, so as to force
the more moistened carth to ran through the nfeshes
of its net. Hence it is evident that the sillken net
has bofh an external and an internal wovering of
mud, Whin the operation was completed, !v'.e,ngnm'
opened the eocoon amd took it away from the cater-
piliar, which, however, made a second during the

- might ¢ it was however but slightly eased with mud,
the insect not baving sufficient fluid left to moisten
the grains of esrth with. The Moths produced from
some of the eocoons thus constructed, were fonnd
dead in the breeding cages at the end of October,
They were of an ashy grey colour, with twe palish
bands across the wings, and are considered by Emst
us the onk ezgar moth { Trichocera crategi). The
cocoon which we have fgured from INeaumur is

« similarly formed, but the caterpillar diffored in its
'I!:I.!.I.‘Ll]l"b from thosd of the former cut:-'r';u]i"uﬂ1 ani
* Reaumur did not succeed in renring it to the perfeet
state.

The catorpillurs of numerons other species of
moths form their cocoons of chips of Wit and bark,
eonnected together with silk " but these are gene-
rally :anﬂruq_h_d without much regularity m'l_lm
arrangemett gf the chips. Amongst these, thaf of
the puss moth, subsequently noticed, is one of the
hardest cocoons with which we are acquuinted. It
is composed of very minute gnawed bits of bark,

L]
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strongly cemented together with a gummy secretion
mixed#vith silk.  There iz, hotvever, anothersyfecies, f‘f
whose proceedings luve been detailed by Reawmur,
which far eyceeds the others in the neatness anid
ingenuity of its ease; and it is consequently to be
regretted that this author has not recorded the parti=
tl:hlr'ﬁpﬂ'ciﬁ nor figured the moth produced from it.
Messrs. Kirby and Spence, however, suppose that
it may prebably be the smallest black arch moth
( Pyralis (Nola, Leach) stvigrilata). Tl caterpillar
is of & small size, and of a flattened form, with four-
teen legs, the fourth, fifth, and sixth sezments of the
body not being furnished with fect ; it is of a yellowish .
white colour, with a fleshy tinge, with tufts of red ?’
hairs on each ring? and two brown spots near the
middle of the body. It was found by liesumur in
May upon the onk. This ingenious little workman
constrmcts its cocoon with an immense number of
small chips of a rectangular form, which it gnaws
from the bark of the oak, and which it fastens toge-
ther like the bLoards of s room-floor, end to end.
One of these caterpillars was brought to Reanmur .
upon a twig, and on each side®of its hody there was
observed a thin appendage a little longer than the™
insect’s body, attached to the twig, of a long trian-
gular form. They projected at an angle from each
side of the Twig, and_somewhat reserpbled in minia-
ture the feathers faStened to the end of an arrow
(fignre A). The space between these two wings
was also of a triangular shape, and jhis forms the .
basernent of the insect’s cocoon, the chips of which
the wings were formed, having been gnawed from it,
as was perceivable from its lighter colour.

L]
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It dees not seem requisite, as Reaumur observes,
that nature should betow any extraovdinary egree of
intelligence upon an insect for the purpose of con-
structing an oval or rounded cocoon, that being the
shape in which it arranges its materinls from the
very commencement, and to which the ﬂ"imls posi-
tions of its body whilst at work nre sufficient to
impart_ that form. DBut when we observe an insect
commencing the construction of its cofoon (which
when completed will resemble the longitudinale sec-
tion of an inverted cone, with an elliptical protuberant

base,) by forming two flat and triangular walls, thus
adopting a mode of procedure whiclr certainly appears
woL. 11, F
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very unfitted for such a purpose, we must, at least,
confess®f we fnd that this was the plan best addpied
for the completion of its worl, that the insect is as
mechanical nsingenious.

Tteaumuor wondered, at this stage of the building,
what form the cocoon would ultimately exhibit, thinks
ing thiat additional appendages would be affixed to
these at different angles, so as to form a kind of
perpendicul#r roof ; but the insect’s ideas of archi-
tectyre were different from any which Reanmur had
fancied, for the little workman destined these two
wings alone to form n case perfectly closed, and
these two were amply sufficient for its purpose.

The chief object of the insect was now perceived to
be to bring the oute? edges of these two wings toge-
ther, just as we shut a pair of folding or cuphoard
doors, when they are opened and pushed backwards.
Hence %e may judge with what mechanical skill and
precision the insect must form these two wings, for
unless they are made of a proper size while apart,
they could not possibly e bronght together, nor
conld the edges be made to fit closely to each other,
and yet the inscct has neither u:'?u.un|]m;sugT rules, nor
planes, without which a earpenter would make but a
bungling job of his cuphoard doors. When there-
fore theze two walls or wings are of a proper size,
the insect, Which alyays keeps between them, at-
taches threads to the outer edge of one of them, at
the, Jower part, which it then applies td the opposite
outer edge of the other; these thrgadd mre then -
pulled nntil the edges are brought into contact, when
it fastens them with shorter silken threads, and in

this way proceeds npwards until the whole of the twe
-
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edges are brought together, as represented in figure
B, the insect being irfclosed within them.

But another difficulty here arises: a concave, but
not deep space, hos been formed within these walls
upon the bark of the twig: but the walls thus
brought together are flat, and, like the closed dagrs of
some “old-fashioned cuplboards, form an acute angle,
not only in front, but at each side, which would
necessarily be very inconvenient to a®cylindrical
chrysalis within: the inseet, therefore, by repeatedly
pushing ngainst the walls when brought together,
“from within, with ite head, eavzes them to assume a
~convex figure. The opening which is observed st
‘( the broadest part-of the cone at the upper end of

¢ the figure is ulso subsequently closed in the same
manner; and when the whole s thus completed the
seams are so nicely joined as to be i:l:l]!i:-]"ﬂl.:]]lil.liﬁ,‘.
the inside is then lined with a fine coating Bf silk.
and the insect undergoes its transformation in secu-
rity, being well protected by the great resemblance
of the cocoon to the barl® upon which it is affixed,
*and of which, in fact, it is composed.

Other caterpillars introduce the leaves of the
plants upon which they feed into the structure of their
cocoons, and theze are arranged with more or less
regularity in different species, in some of which they
are very bgautiful, .

There is a eaterpillar found upon the chickweed
about the end of July, of a green colour, and ofslie
-middle %ize, wvith two black spots bordered with
white upon the fourth ring, and with another spot of
the same colour upon the cighth ring. Its mode of
welking somewhat rezembles that of the geometric

> F2
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f;lturpi'l!nrs, ait.hmlgh the meth, from Renm.mn-'s
nccoun® evidently belongs to® the Noctuwider, the
singular form of the larva indicating it to be one of
the speatacle gnoths ( Abrostale). It constructs its
cocoon about the beginning of August by attaching
toget l:m‘ without much precision the leaves and
tender twigs of the chickweed which it has bitten off.
In thiz way it forms an envelope, within which it is
completely ®eoncealed, and, in order ta lkeep the
whaode in place, it spins an inner slender web of white
silk, from whence, in the following July, a moth of
a brownizh colour, with faint yellow spots; makes its*

appenrance. %

There is another caterpillar observed by Ittaumur,
which arranges the leave® with which it covers its
cocoon with much more regularify than the preced- *
ing species.  This is found in the month of October o
upon the cypress spurge, and it evidently belongs to
one of the species of Aevonycta, as may be seen by
comparing Reaumur’s figure of the caterpillar with
those of Hubner angl other 1c|1i:|ﬂ[+tcrt_s;s. This
caterpillar is black, with white longitudinal stripes,
anbevith one lateral ved ling. It arrangas the narrow
leaves which it has detached from the plint with -
eonsiderable skill, side by side, the rounded figure
formed by theiv union being larger at one end than

-
the other. )




Ch 111.] INSECTS WHICH FORM COCOOXM G4

Ogler caterpillars, ILkl.. the bumble bees, give to
\\‘ their cocoons a covering of moss.  One of t#se is

L ]
small smooth larva, with sixteen legs, which feeds
upon minute mosses @ lichens, and which appears to

' he that of the marbled green moth (Bryophila

‘ glandifera).  This cuterlﬂllnr forms a cocoon of a
Tounded for m, surrounded with moss, of which small
tufts are fastened together so as to form a hollow

ball.
In general the caterpillar, inclosed in a ocoon,
'- becomes a chr\ snlis in a fow 1].1}'-3,, but there are

gomé instances in which the caterpillar remains

unchangeil for several moifths,
When one of these cocoon-forming insects lLias

= completed its state of inactivity in the chrysalis state,
it bursts out of the pupa in the same monner as the
butterflies. It has yet, however, another effort to
make before it sees the light of day. It is born ina
dark prisog, the walls of whichgre often of the most
surprising b mlnﬁ.-., and the inclosed animnl is wenk,
and apparentdy unprovided with jaws or other ingau-
ments th cifest its escape.  The manner in which
this is managed has not been quite satisfactorily
explained. Some authors have asserted that it is Ly
lhl:.al:liﬂll- of a powerful liquid which the moth emits
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from the mouth, that the threals of a coconp are
renderd thoist and plinnt, and*the gum dissolved, so '/
that the insect has then only to push against the end
of the cocoory with its head, in order tomake its way
out ; whilst others, including Reanmur, consider that
no fluid is emploved, but that the head becomes a
11:1t[er-iug ram, to burst throngh the coeoon, breaking
the threads in its passage; the facetted eygs being
considered fo act as fine files, assisting in gnaking the
apegture. Count Dandolo, in his work on the silk-
worm, however, observes, that the end of the cocoon
is wetted for an hour, nnd semetimes even several 1
hours, hefore the moth makesits way out. © Perhaps,” |
say Messrs, Kirby and Spence, © the two opinions
may be reconciled |J'}' supposing the silkworm first to
moisten, and then break the threads of the cocoon.
I other instances, in which more zolid materials
than sMk liave been employed; such as grains of
earth, or chips of wood, the difficalty appears greatly
increased —thus we have met with the cocoon of the

i
puss moth ( Cerwre i,-t'ur:ﬁ:), in itz natural situation g ;
upon the hark of willow trees, and it bas heen with p
the greatest difficulty that we have been able to ent - .
it open with a penknife; that this was, however, #

owing to the hardness of the gummy secretion with
which the cuterpillar (whose vemarkable form we
have subsequently ngticed) hind cemented the dust
and chips of willow together, of wﬁirh thie cocoon is
cogposed, is evident, for had it heen formed only of
sille and chips it wonld have readily pielded .to the
knife ; hut the caterpillar, in o state of confinement,
will, moreover, build its case with gnawed bits of
paper, which, when dried, acquire an equal f_-mlg‘!st-

.
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encg with the chip-cocoons. Now the mouth of this
moth is of & very ridimentary nature, and ¥rom the
perfeet and smooth appearance of the down upon the
Lieml of the newly-disclosed moth, it js evident that
some othier method than force must have been
adopted to work a passage through so hard o wall,
We must therefore refer the extriention to thiv effect
of sope ]iqu'::l with which the insect iz formished,
sufficient Jo dissolve the gummy mat®er of its co-
coon, This liguid Reanmur ascertained by egperi-
ment was neither of an aqueous nor an inflammalile
nature, like spirits,of wine. DMessrs. Kirby and
Spence consider that it must essentinlly be of an acid
nature, so powerful as immediately to dissolve the
zum, and yet so harmless to"the moth as not to
injure it by its action, a supposition which may be
considered analogons to the action of the gastne

juice. This eaterpillar, notwithstanding it® remark-

able shape, and the singular fork at the extremity of
its body, is unable to guard itsell from the attacks of
the ichnenmon flics.  Ohe of these { Oplion lilewmn)
attacks it, and depagits her eges in its body, in which
the grubs of the ichnewmons feod in the manner
stated in our former volume, o foct recorded by every
naturalist since the days of Geadart, We notice
this cirenmstance, because 1t has been stated in a
populargrorle (Insect Archigeture, pe 95, 325) that
the ichneumon fly contrives to deposit its cggs fn
the ease of the puss moth; bat ne instangg has
ever Tet hmen recorded of such a fact. When we
consider how difficult a thing it must be even for
this large moth to effect its escape through the walls
r_LF its cocoon, how much more so must it be for its
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delicately formed parasites, which have not ouly to
bora thréugh it, but their own inflividual cocoons also
which are inclosed within it. It is true that they
are furnished with jaws, but may they not likéwise be
provided with-some fluid analogous te that of the
moth? It is remarkable that oceasionally several of
these farasites, of which four or five prey upon a
a single eaterpillar, are found dead in their cogoons,
whilst one er two only lhave contrived to escape.
This,we shonld consuler a suflicient reason for
doubting the supposition that 1liese parasite grubs,
knowing that it would require all the united efforts of
their fliés to effect an escape, had purposely arranged
themselves with their heads oll pointing to one end
of the cocoon. - j

In the preceding instances the cscape is effected
iy the perfect insect from a cocoon the substunce of
which 1# of an equal consistence thronghout: but
there are numerons instaneces in which the i_'.;l.1_|’_'|'].'?i|.|:l'[‘
provides for the more easy extrication of the moth
by wvarious peeuliarities in*tho construction of the
COCHON,

Of these we'shall only notice the mode of escapo
of the emperor moth, of which Reanmur has given
a complete account.  On examining one of these
cocoons from which the moth has escaped, and
another whiclP still contgins the chrysalis, hoph appear
perfectly alike, the place from whifh the |11:1:1t%n lins
escaped not being observable, The coegon is of an
ovel shape; with itscupper end produceds nlinddt into
a lm;int,, like a Florence flask ; at this end the haivs
of the cocoon are longitudinally gumined together,
converging like su many bristles to a blunt point, ill
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the middle of which is n cireular aperture forming o
kind of elastic funnel," throngl which the inséct does
not experience much difficulty in making its exit,
hut which immediately close ogain when the insect
has escaped.  So casy a mode of extrication would
however afford an equally easy entrance to njinute
parasites or other voracions ‘enemies; hence nature
bas instructed the caterpillar to form a second funnel
within the former, formed similarly, bl in which
the threads are more closely arranged, no aper-
ture being left as in the former. Thus, although

the diffieulty of entrance from without is incrensed
*in consequence of the convexity of the inner funnel,.
the eseape of the moth is scarcely rendered more
difficult. According to Meinecken, the pressure of
the converging threads of this funnel serves to com-
press the abdomen of the moth as it egierges from
the cocoor, which forces thegfluids to enter the
nervures of the wings, and gives them the full ex-
pansion. Hew this is effected, however, wo emn
searcely doniceiwe, for as the pressufe must be applied
aguinst the hind parts of the body, whilst it is forcing
itzelf through the passage, we should have considered

that the fluds would have Leen: foreed into that part
L
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of 1.1”_"|-|I.JII:I' which had not yet undergone that, pres- -
sure, fud not into the wings Ind legs which are ot (
the front of the body, just as in pushing the finger
through a tight ring, the blood is forced back jnto
the hand, and not into the tip of the finger.

It js a remarkoble circumstance that some imsects
are extremely regnlar ‘in the hours of their appear-
ance in the perfect state; some species, as fhe silk-
worm mofh and the Sphine wwothere, being pro-
dumed at sun-rise; others, as the trie hawk moth,
at noon ; others, again, as the death's-head moth, in
the afternoon ; ond lastly, others, as some of the
May-flies, only in the evening.

Hitherto we havg only stated instanees in which the
extrication from the cocoon lias been effecied by the
inseet after arriving at the perfect state.  The chiry-
saliz itself, in some insects, makes an aperture in the
cocoon, through whicl it protrades a considernble
portion of its body, sufficient to allow the moth to
disengage itself from the chrysalis without diffienlty.

gy i

Ll

_ i)

The goat-moth is an cxample of this mode of pro-
ceeding ; the empty chrysalis cases of whicl:_um}'
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constantly be found sticking half out of holes in
rottén willow trees. *This is cffectod by sharp points
upon the head of the pupn, which are employed for
the purpose of making the Grst breachen the cocoon,
through which the body is subsequently further pro-
truded by the assistance of o series of sharp, hoolis
along its rings, by which it is enabled to Leep itself
i its advanced position when it malkes a small further
advanee, apd thus repeats the operation®until o con-
siderable portion is protruded into the open aire

In the hfteenth chapter of our former volume we
have given the histpry of several caterpillars that
construct eases in which they reside, and which they
carry about with them, When these caterpillirs
have attained their full size they fix the lower end
of their cases, from which the liead was previcusly
protrnded, to the adjacent objects, so that these cascs
also serve them ns cocoons,  OF these mtErpi]!:m.-,
the species of the genus Psyche oxhibit sowe extra-
ordinary circumstances, One of these, which we
have observed, is, that thY male mothis make their
escape from the opposite end of the case, by first
protruding the head of the chrysalis out of that end
of the case which was originally aceupied by the tail
of the larva. There ean be no doubt that this
change of situation tukes place before gie change to
the chryzalis ocenrs. The o remarkable cases
descriliod ‘r_'!.‘ Mestrs, Kirhy and Spence appearto us
to be decidedly referrible to this group of meths,
althongh these anthors merely suspect them to
belong to terrestrial animals.

Of these, one is deseribed ns being the production
“fil'n insect inhabitant of New Holland, and as being
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nearly six inches long, und about four-fifths qf an
inch i dinmeter. It consists of a bag of thick
cinercons silken weli, to which are fastened in o sex-
tuple series pieces of stick of about an inch long, the
end of one mostly resting upon the base of another;
betwegn cach scries a space of about three-tenths of
an inch intervenes, but at the apex they all converge.
This probably imitates the branch or stem gf some
tree or plafit in which the leaves are Jinear, and
divesre hut little from the stem.

lu o small periodical work on natural history, pub- -

lished in 1799, entitled © Tha Naturalist’s Pocket
Magazine,” in which several productions of New
Holland were first gublished, we find a description
of one of these cases and its caterpillar, under the
name of porcupine caterpillar of New South Wales.
Itis-deseribed as a large grub, thee inches long, the
three fifst rings being of a fine yellow colour benu-
tifully marked with black or dusky oblong spots, each
having a pair of claws; the other vings are of n dirty
pule vellow colour, except The extremity of the back,
which is of the same spotted ygellow colonr as the

liead and three first rings.  The caze of the cater-

pillar reserabled the finest fleecy hosiery, of o grey,
ash, or mouse colour, having the silky softness of a
mole-skin, the exterior being fortified with small
pieces of slight twigsgof different Jullglhr? It had
two apertures, which the insect opened or closed at
plesgire. [t is stated, that whenever any accident
has huppEtit‘.il to the case, soas to laceram or téar it iI_I
holes, the little animal repairs with incredible expe-
dition whatever dumage may have heen received, so
that in a few hours it fills up a large hole with the

7
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same silky substance, and this with an exaclness so
[Ji'l'fl:f‘! that the nice®t eye cannot discern What was
the extent of the injury. It is likewise stated to
experience the different changes to whjch the cater-

pillar tribe are subject : these chonges are not how-
! ever deseribed; but the late Rev. Lansdown Guild-
ing, to whom natural history is under many dbliga-
’ tiong, succeeded in tracing the transformations of two

kindred species, inhabitants of the VWest Indies,
and has ]:'ﬁin]f-hmi the result of his very singular
observations in the * Linnman Transactions.” From
these we learn that the insect produced from one of
these cases proved to be a moth which nearly
resembled our English wood leopard (Zeuzera
asculi)y that the female is very"large and unwieldy,
without wings, and that she never quits her case.
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CITAPTER 1V.
NATERAL HISTORY OF THE SILE-WORM MOTIL

Dieseription of Qi Fgg—Caterpillar—Manner of changing®its Skin
—Sizes from the young to the fall-grown Worna—Description
of M Tatter—Silk bags—Manner of forming its Cocoon—Length
of the Silk— Description of the Chrysalis—the Motly—its Habits

—ntnber of Ky, .

Tie silkworm, like all otherinsects of the same elass,
underzoes n variety” of changes during the short
period of its life; assuming, in each of its three suc-
vessive transformations, a form whelly dissimilar to
that with which it was previously invested.

We will proceed to trace the changes which it
undergoes, commencing with the ege, which is ahout
the size of a grain, and of a%ellow colour, when fresh ;
but after a few days, becomes rather dark, of a Muish
cast. The period which the egg requires is dependent
on the temperature of the climate ; so much so, that
gome eggs miy be preserved during the winter and
spring ; or they may be quickened by artificial means,
when the nafiral food appears in sufficient quantity
for their support. -« 2 L]

Wihen hatched, it appears s a black gorm, about
a quarter of an inch in lengih, gradgally becomes
larger and whiter, and in about eight days its liead
enlarges and it is attacked by illness, which lasts for

three days; refusing food, and remaining in a state
-
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of lethargy, This illness is supposed to be on aceount
. of thib -ln-iilnua. of tite skin. The worm aphears at
the end of the thind day much wasted, and throwing
off a kind of humour, which has exudgd between its
I boidy and the skin about to be cast off, at the same

time emits from its body silken cords, so as to fasten
the abandoned skin to a spot whilst the insect for-
sakes it, whiclh it performs in the fullowing manner.
It first ruh- its head among the leafy Ll’hn_--., 80 08 o
disencumber itself of the --_-;I_-I.r covering, and ghen
breaks through that pact of the skin nearest the head
Thisaction causes the Jarva very greatexertion. Soon
~afterwards, it =i|.-u-n£;.1gﬁ its fore feet, and then the
body is quickly drmwn from the skin, which remains
station; ITV. This 1:r|](‘]'ﬂ.tlDl'| Dl":.-ll[.rli_".‘g two or three
minutes. The insect then begins to feed with

renewed vigonr and health. The skin sometimes
refuzes to so eparate from the hoedy; in which Mse, the
pressure occasions swelling and inflammation, and
generally terminates in de uth.

Those worms which have recently shed their skin,
= are easily known from the others, by the pale colour
and wrinkled .1}1|1earnnu: of their new skin. The

* larva changes its skin five separate times; and, on
eich ﬂ::.muu, increases in size amid 1.1.mrv1|1 nE may he
seen in the following talle. 3

% Inches, » Take to an oance.
"l'-‘lwn Lorn ; e 54,526 .
ﬂm'_muult f ! : 5,800

« Twa - - : 7 _ Gl
Thres : - i 144

Four - - 2 as

Five i 2ito B ; ]
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increas®s in weight more than hine thonsand tifes.
The annexed fignures represent the worm in its lost
stage, the chgrsalis, and the cocoon,

‘Flins, in the space of a few short weeks, the worm (

The ecaterpillar, having arrived at its last monlt, I
L

devours its food most votaciously, and for ten days
continnes increasing in size ; &0 that its strmcture =
can be better explained than in its former stages. It
is now about three inches in length, and is composed
of twelve membranons rings ; the head is scaly, hard,
anid l"ll"”ri”.'-.'-'.;, the mouth iz hortzontal ; it has sixteen
claws, on the three rings nearest to the head® the other

feet, six of which age placed in {ront, armed with
ten fpet are placed behind, eight of whigh are on the
sixth te the ninth, and two on the lasgrings These
feet muy be termed holders. There is also a kind of
tuil on the upper part of the last ring but one.
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At the end of the period above stated, the worm's
desife for food begin® to lessen, thongh it eMitinues
to nibble the leaves, which it scatters nhout; its
colour is now of a light green ; it is vegy restless and
uneasy, erects its hend, and moves from side to side
in a cireular manner, seeking a corner where it can
commence its labour of ful‘t-niuj_: its cocoon, hefore
wiich, however, the body hecomes firmer, more

- L

—~=)
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glossy, and somewhal transparent towards its head ;
it also lessens in size.

VOL. Il L]
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It mav not be out of plice to mention here from
whenee Yhe silk pl'-:wm-|1$;—'l‘lh=. silk is secretell in
the form of a fine yellow gum, in two long slender
vessels, one og, each side of the hody. This silky ma-
torial. when deawn from the orificesbeneath the month,
appents to he one thread, but is, in foct, composed ol
two fibres, which are extracted from the orifices, and
Lronght together by means of two hooks placed in
the mouth.® -

The worm, having fixed upon some corner that
will suit its purpose, commences the labour by spin- |
ning thin and irregular threads, so as to support its
future dwelling ; it qu:n forms upon these a loose
struetnre of an oval shape, which 1}5 called floss silk ;
in ghe three following days it forms a frm and con-
sistent yellow ball, the interior of which is*smeares
with a peculiar gum, so as to shield it against the
rain and various changes of temperatures,  The fila-

nient is not spun in regular concentric circles, but in
-
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stops, going backwands and forwards with a sort of
’ waving niotion, which the worm cffeets by means of
its fure feet, widle it remanins in the interior.
Isvard, an old author, aflirms, titt the length of
‘ the sk of one cocoon, when Itl'u‘ﬁ:l] out, will men-
sure six miles, that i3 10,565 yards ; bat Count
. Dandolo says, the probable length is 625 yaris,
, other authors state it to be about 400, yards, while
4 Pulldin savs the average length is 500 yards. The
latter anthor thus writes: — ¢ There ig s-'cﬁrrel_r
anything smong the varions wonders which the
animal creation aflords, more admirable than the
| . variety of changes which the silkworm undergoes ;
"X but the eurious texture of that,silken covering with
~=—which it surrounds itself, when it arrives at'thae per-
fection of its animal life, vastly surpasses what is
taade by other animals of this class. Al dhe eater-
iril]::r kind do, indeed, undergo changes lilce those of
the silkworm, and the beauty of them in their but.
terfly state greatly exeeeds it; but the covering
which they put on before this change into n fly is
poor and mean, when compared to that golden tissue
in which the silkworm wraps flself.  They, indecd,
come forth in a variety of colours, their wings be-
dropped with gold and scarlet, yet are they bt the
beings of a summer's day ; both their 1fe and beanty
quickly vanish, and they leavagno remembrance after
them, butMbe sithworm Jum'r*:‘huhind it such Leauti-
tiful, such Leneficial monuments, as ol onee révond
both the wisdom of their Creator and his bounty to
man.” g
The worm, having finished its cocoon, rests awhile
from its lubour, and at the same time decrenses in
. &2 ;

_."‘ o

f;,
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size and bk it then throws off .if'é last skin, ﬂulj
undergoes its metamorphosis into a chrysalis, which
is of o chestnnt colour, and smooth. The time during
which the insect®™emnins in this state of lethargy is
zenerally from fifteen to thirty days, as it is influenced
by the temperature of the climate in which this me-
ts.l'ﬂ.ﬂT‘l!l]I.l?.-i'iS is about to take place, viz. in England .
it requires thirty days, in Franee twenty-ong, in
Spain and Italy eighteen to twenty, and jn indin
only Meven days.

After the above stated periods the insect brenks
through the upper end of the scocoon, by emitting I
a liquid from its mouth, which moistens the gum
with which it has ljped the interior of its cham- y
ber. After this operation, it appears as the perfect
insect, with four wings of a greyish white colour,

e O
with two transverse undulated bands on the fore and
wings. The stationary and sluggizh habits of these
moths are not entirely owing, as is generally sup-

-
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) posed, to the insect being confined within certain
\ likhits during the Yeriod of several gencrations; as
these habits are also common to others of the same

family, which are only found in cortsin local districts ;

ani this proves that this valuable insect -partakes of

the same mode of life in the domestic as iwthe wild

or natural state. Their life continues for the short

period of two or three days, in which time they are

whofly oceupied in securing the contimfance of their

kind.  Various accounts are given as to the nfmber

of eggs which the female lays, some stating 250,

while others mentiog 400 to 500 as the usual number,

r
]
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* CHAPTER V.

HISTORY OF SILK, &ec.

Wistory of its Walrication—Several Kimls of Worms reaged in
Indiz and Ameriea—the Silk Company —Culture of the Mul-
berry Tree—Aaboratory— Air—Heat—Temperture— Light—
OF the Kinds of
Weisht and Length of the full-growney arm.

I-worm— Egme—Tatehing—Spnee—Food —

It is allowed by all, that the silk-worm and the
mulberry-tree are indigenous to China, where the
former is termed Se. According to the Chinese
historiang, one of their emperors ordered his wife
to endeavour to rear the silk-worm, for the purposé
of making its industry available to man. After
many fruitless sttempts, she at last compietely
sncceeded, and was enabled to fabricate from the
raw threads stuffs which she aftgrwards embroidered
with images of flowers and birds. This invention,
which the Chinese state as taking place 2698 years
before the Christian wra, raised the empress to the
rank of a diginity under the title of Spirit of the
silk-worm, and of thg mulberry-tree. Irom China
the eulture of the sil]iwnrm passed very dowly into
Pergia and India, and thence, though after the lapse
of several centuries, into Europe. It §s certain that
prior to the time of Alexander the Great, silkk wos
unknown in Greeee; and it is probable that when
that conqueror adopted the flowing robes of the
L]
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."I.Eﬂk‘.i amd Porsinns, he first became acquninted with
silk. This l'.'ﬂli'll'l"llilt'i[}' was unknown in the early
times of the Roman republic ; the vietories of Lu-
cillug, and of Pompey the Greatfirst making the
Romans acquainted with it, © It is said that the
Emperor Aurelion refused the request of his empress,
who desired a robe of silk, stating that he coulid not
afford to purchase a vestment worth jts weight i
wold.  Tibering decreed that none should wenr gar-
ments made of so costly a material. - Helioghbulus
was the fivst emperor who elothed himself in silk.

It does not appear that the origin of this precious
material was known to the Romans for nuny centu-
ries; for most of the clpssical plithors suppose it to

“have been the produce of a tree, probably from find-

ing the cocoons suspended by the worms to the
branches of the mulberry, Avistotle, howeser, speaks
of a large horned worm, which, after changing seversl
times, spun a eocoon, which women disentangled,
and the threads thus obtuined were subsequently
woven into stuff,  This worm is stated by the same
anthor to be a native of the Islind of Cos, and
Pliny makes it feed on the osk, and the cypress-tree,
It is probable, therefore, that this insect was not the
silk-worm, for in the same proportion as the silk
obtained from the real insect was vad among the
ltomuns, so the, importation imm the Island of Cos
wis abanMaoned,

In the @middle of the sixth century, undet the
reign of Jusinian, two monks lrought to Constan-
tinople the eges of the wonderful insect which pro-
inced silk, as alzo the tree on which it was nourshed,

Previously to this time immense sums of meEy
& L
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went to Puesia for the purchnse of silk, a commaodity
then much used. Justinian thonght it impohtic %o
enrich an enemy, when with little pains the =ilk-
worm wight be tultivated at home. He, therefore,
most amply rewarded the monks for instructing
his people in the mode of rearing these insects.
From Constantinople, the culture of the silk-worm
spread over Greece, so that in less than five hundred
vears, that portion of this country hitherio culled

Peloffonnesus, thanged its denomination into that of

Mores, from the immense plantations of the Morus
alba, or white mulberry. Somg authors, however,
assort that the name was snggested by the resem-
blance of the Morea tg the shape of the mulberry-leaf,
4 less plansible opinion than the former. Ancient
anthors asserted, that sericum or silk was obtained
cither fregn flences growing upon trees, or from the
hark of trecs or fowers ; others, that it was procured
from spiders or Leetles ; whilst some, however, who
cnme nearer the troth, spoke of worms feeding on
the mulberry leaves, with® cotton growing on the
hiranches like flax. .

When Roger, King of Sicily, conquered the Pelo-
ponnesus in 1130, he transported the silk-worms and
cuch aé cultivated them to Palermo, and into Italy
and such wasethe snccess of the speculation in this
last esuntry, that it i?dau'htful whether even at the
present moment, Calafrin, where the sill-dultivators
wordeearly encouraged, does not producg more silk
than the whole of the rest of Italy., »

In the wars of Charles the Eighth, in 1499, in
Italy, some gentlemen seeing the ndvantages of the
commerce of sill, introduced the tlillli;l:r['j' inte

-
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Franee, and large plantations were soory raised in
I‘mwan The frst tree which was ever planted
in France by Guy-Pape 5t Auban, Seigneur
d'Allan, stll existed in 1802, ver Montelimart.
Panjas Saint-Fond, who saw it, gives the following
description :—* Its lurge branches are withgred, agd
its stem is divitled into three parts ; but, in spite of
the ]'ll'lIJLIJF,"r of winters it has braved, it is still covered
in spfing with leaves and frnit. Its defeendants are
now spread over the soil of France, and yield adarge
revenne to the state.”

In spite of the eycouragement given by Charles
the Eighth to the culture of the silk-worm, still little
progress was made; for the silks of Spain, into

~which country the Moors had ‘introduced the silk-

worm, were used in France. Henry the Second
i=sued an edict in 1554, cnlullmmimg |L!'""{! plant-
ations to be made in France ; and he 15 rl.'purlmi to
have been the first, rench king who ware silk
stockings ; while in 1668, the women's bats were
turned into hoods made of French silk, whereby
every maid.servant, became a standing revenue to
the French king of one half of her wages. A
simple gardener of Nismes established a nursery of
mulberries under the reign of Charles the Ninth,
whicl in a fow years supplied the plaing of Langue-
doe, Provence, and ]_,'I.mlrhmu ith the Anest EJ]:ltl.h'.,
Henry the Fourth, contrary t:" the adviee of Sully,
encourazed jhe native production of silk; he ispued
an edict in 4399, prohibiting the importation of
stuffs of that material 3 and hy letters patent invited,
az much us possible, the forther: plantation of the
mulberry-tree.  He ordered Olivier de Serres to
L]
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Liring thegtree to Paris, and twenty thousand were
transported to that eity, where the king bad buift a
lurere house near the Tuilleries for the cultivation of
the silk-worm, =

This branch of commerce was neglected in France
uniler Lonis XI1L, but in the following reign, under
the auspices of the sage Colbert, it onde again revived,
He established royal nurseries in Bern, Angoumois,
Orléannois, Poiton, Burgundy, and Franche Comteé,
and alistributed and planted the tree gratuitously.
Nevertheless, as these beneficial measures were forced
upon the ]Jcnp]e, it Impljem-rl thyt instend l:?fthri'l-'ing'
the young plants were found to perish rapidly. The
government then promised to pay twenty-four sous
for every mulberry-tree which should have been
planted three years. This judicions measure at
onece suegeeded, and the above-named provinces soon
Liecame covered with this precious wood. Not content
with this fivst step, Colbert invited Le Sieur Benuis,
from Bologna, to superintend the anravelling of the
cocoons ; and this the Italian did so well, that in a
ghort time the raw thrend of Erance was quite as
berutiful as that of Ttaly.  As a recompense for his
skill, Benais received letters of nobility and consider-
able pecuniary gratificationsatthe hands of Lonis N1V,

During the turbulent times of the Revolution, a
vast number of the figest mulberry plantations were
ruined : since the Resforation nearly a million of fresh
trecy have been planted, and the enllivption of the
silk-worm has thriven proportionalls  Notwith-
standing this -advance, however, Franck does not
produce a sufficient quantity of raw silk for the

purposes of its manufacturers, .
[ ]
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Such leing the history of 1he kﬂl..-wumhm France,

!\ the |IILJ|Jl I-ii."rl'lli.'l-l':ll-.'lll it make it a matter worth
inquiring into, whether there is any thing in the
climate of England which is unfavowrable to the cul-
tivation of the silk-worm in onr own land,

It is stuted, that ot the eelelration of the arringe
between Margaret danghter of Henry IL1L and Alex-
ander 11L of Scotland, in the year 1251, o most
extravagunt display of magnificence was®made by one
thousand English knizhts appearing in cointises of
#silk. It appears also that in the reign of onr III::rl.r;.
VI there were a company of iliL-'I.'I.l_‘l'I_ﬂD'li as carly as

~the year 1453; but thiese, it is probable, were employed -
rather in embroideri ing and making swall haberdash-

—eries, than in the broad manuffeture of that article.
Ltaly continued to supply this and must other coun-
tries with silk.

! In the year 1554, in the reign of Mary hnoct of
p'lrlnmﬂ-nr. was made to restrain the growing vanity
of the lower classes of the people.. This stalnte
enacts, * That whoever shall wear silk in or npon

« lng gr her hat, 1|u|!|:||31.. or "in[]ﬂ, scalibard, hose or
spur leather, shall be L|n|lr15:umd during three months
and forfeit ten ]N]'I.Ellll'i.- This 11|s1|.1 d statnte wos
however repealed in the first year of the reign of
James - I.; whae, e arking the effect gof the great
encouragement given by I[Dnn I'V. to the plantation
of the nu:llwn_}, recommendd the same measures
most earnestly more than once from the thpone,
unhappily hogvever without effect. Tt is recorded of

“ him, that while King of Scotland, being anxious to

' - impress the ambassador sent from the English court
y with due reverence, he wrote to his friend the Earl
b L]

-
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of Mar toghorrow a pair of silk stockings, an article
of extreme ravity in those dayd; concluding his
epistle with the following appeal to the feelings of
his gubject—* ¥For ye would not sure, that your
king should appear like a scrub before strangers”
1t is soul also of our Llizabeth, that being pre-
sentel by her silk-womun, Mrs. Montague, with a
pair of silk stockings, she was so much pleased
with the giff, as never to wear any of a differemt
mateeial during the vest of her life. The magni-,
ficent and expensive prince Henry VIIL was not
able to indulge his vanity, oy gala duys, as suc-

cessfully as his danghter, except when by greatr

chanece he could procure a pairof silk stockings from
Spain.  Sir Thomas Gresham presented Edward VL
with & pair of long Spanish silk stockings, and from
their rarify this offering was deemed worthy of much
notice.

The broad silk manufacture was introduced into
this country in the year 1620, and in nine years after
it was become so considerable, that the sill throwsters
were. incorporated by charter. In 1GG1, furt}' Hhion-
sand persons were employed by this company. The
revocation of the edict of Nantes contributed to
promote the manufacture of silk in England most
largely ; and the invention of the silk-throwing

machine at Derby, in 1719, adled so much to the'

reputation of English "manufuctures, that.saccording
to Keyster, the English silks were higher in the
market than even the Italian. .

It appears from the statements which have been
made, that there exist several kinds of this valuable

worm : the one which is reared in Europe has been
-

.



e

Ch. V.] HISTORY OF SILK, &cC. 03

termed an annual 3 whilst the one ]lrm:t.'{\rl direct
fradm Chinn is o midnthly worm, therefore capalile of
producing twelve erops of silk in the year, superior
i quality to many other sorts : and the same observer
mentions, that it actually would be o mine to whoever
can undertake its eoltivation. The worm wldch pro-
duces the fine nankeen silk is considered the best in
the worli.

Vafious persons have tried to rear tife silk-worm
in the Eust Indies, especially in Bengal and (#oro-
mandel, and as the climate is more congenial toit, we
bave every reason to guppose that they will altimately

and has also exerted its influence with the native

_princes in obtaining for the experimenters portions

[ “sneceed.  The East India Company has granted to,
~

of lands in various parts for the propagation of the
mulberry-trees.  The princes tlmm;c-kl-.-ns egnsider it
no mean occupation to rear this nseful worm for the
purpose of obtaining silk to make state dresses for
their eamels and elephants,

In North America, especially in Pennsylvania, thoy
have succeeded in eygltivating the sillk-worm, the silk
of which is stated to be finer in texture than the
Dtalian silk; and produces a larger return from the
same number of cocoons,  Should the production of
silk increase as rapidly in America ag cotton has
done in that country for the last thirty years, it will
become ansarticle? in & commertial pomnt of view, of
the greatest importance.  As the white mitlberry And
sillk worm aregsaid to suceeed in almost all the states
of the Union, it bas attracted the attention of the
American government,  «

In spite of the encouragement held out at varions

-
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times for %he culture of the sill;worm at home, it
Lias mever been attempted on o lerge seale in this
country, and yet it appears not improbable, that.it
woulil not only ®neceed, but be attended with advan-
tages here which are wanting in climates more appa-
vently favoured thon ours.

In Italy, the chrysalides cometoo early to life: it
is therefore pecessary to destroy them, lest by gating
their way out of the cocoons the sille ghould be
injufed. In order to effeet this, they are collected
aud placed in heated ovens, where the silk, withont
singulor precautions, is very apd to be injured. In

. : : P =
oor climate the progression of the insect tribe is

slower, and in the gnse of the silk-worm sufficient

time is afforded to wind off the sille withont killing b

the chrysalides. DBut besides the damage which may
Lo daitesto the silk in Iialy, from subjecting the
cocoons to the heat of ovens, 1t 13 necessary, in arder
to obtain oggs, to allow the most vigorous moths to
eat their way out of the largest cones : henee the silk
of ull such cones is as ecrtainly lost in Ttaly as it
would be preserved in England,  In the south of
TFrance the frosts nre often so intense after the mul-
berry lesves are out, 8s to |Ji|J them. This is seldom
the case in South Britain. A further advantage in

our favour #rises from the comparative absence of

those sultry heats ang those thundgr storms so inju-
rious to the life of the silk-worm. # y

I the year 1825, n company was fosmed for the
produce of silk in the Dritish dominigasz, under the
title of # The British, Trish, and Colonial Silk Com-
pany, and was supy sorted Ty individuals of the highest

rank and respectability, many of whom were induced ;
-
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. "
T ;i\';‘ their countenance to the Irrnﬂ{'tl, h‘]r’ n i"'“ Fiotic
d

sife to ameliorate fho condition of the Irish pen=

santry, by adding to them s profitable source of
idlustry. A royal chavter was obtaingd, anid active
measires were taken to promote the success of the
design. A spot of ground, of about eighty acres,
was selected on the estate of the Eurl of Kingston,
near Michelstown, in the county of Cork, and in this
place ndarly 400,000 trees of the whit® mulberry
were transplanted. The whele proved unusunlly snc-
cessful ; very fow trees having died, and many having
in the first year of their transplantation put forth
shoots twenty inchesin length. A small but complete
Luilding for rearing silk-worms wvas adopted on the
—plan of Count Dandelo, and every thing seemed to
promise that success which should attend judicious
plans and well-directed energy.  The expuriment
was also repeated on a more limited seale in England.
Between 70,000 and 20,000 mulborry trees were
planted on nineteen aeres of fine rich soil, situated
near Slough.  The trees flourished here as well as in
dreland ; but the attempt to rear silk-worms in the
United Kingdom has heen ultimately abandoned by
the cou [tz managers now turn the whole of
their attention to an establishment in the island of
Multa, where the srowth of the trees is said to he
more rapid by at least one third than in Italy.

The grear desMeratnm witlh ws is plantations of
mulberry, This tree accommedates itself to almost
any soil, a 1I?q:gh it is finer and more vigorou® in
sume than in others. .If planted in elovated spots, and
exposed to dry, light winds, the Jeaves :.-iulll a fooil
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very fagourable to the praduction af an abundant (|’
supply of the best gilk., IE on tife other hand, the soil f 1
be too dry, and the exposure Loo warim, the mulberry L
tree specdily slanguishes, producing a small yellow
loaf, an improper and inadequate food for the supply
of thoyworm. According to the best judges the gentle
slope of a caleareous hill, on which there is n osuffi-
ciency of earth, and where the clefts of the rock
permit the roots to insinuate themselves so as to
he ®protected from humidity, while they are kept
fresh, affords the best soil for the muiberry-tree. A
deeper or moister soil, thongh gery favourable to the
growth of the plant, canses the production of a watery
leaf, which, it is fgund from ex periments, tends to
make the silk loss abundant and less fine. Within
these twenty years the Ilussian government have £
GII-Cd'}III.‘.I'tFL'i]. mulberry plantations in various paris of i
their dominions.  Marshal Bieberstein has intro-
duced the sill-worm in the Ukraine, where, in 49°
N. latitude, the admirable incitements to the culti-
vation of sille by honorary and substantial rewards
from the Emperor of the Russias, are nbout to bes
repaid to that government by the abundance of the *
silk produced.
The testimony of Evelyn as to the feasibility of
producing glk in England, is unequivocal, and will
erlaps appenr conclusive when compared with what
s been already stathd. = -
“ We have already mentioned somae of the uses of
this excellent tree, especially of the ghite, because
the fruit is of a paler colour, which is also of & more
luseions - taste, and less than the bluck, The rind
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are -.-e-r}! young it impairs their growth, nejther are
thew so healthiful fix the worms, making them hy-
dropsical, and apt to burst—as do also the leaves of
such trees as are planted in o oo wigerish or ovep-
rich soil, and where no sun eomes —and all sick and
yellow leaves are hurtful. It i= botter to clip and
let the leaves fall on o sublended sheet, or blanket,
than to gather them by band, or strip them, which
mars aml hurt the branchios, and brnises dlie leaves,
that should hardly e tonched.  Some there are Lt
lop off the honghs, and make it their pruning ; and
it is a tolerable way so it be discroet Iy done, in the
over thick parts of the tree; but ‘these leaves,
gathered from a sepavate branch, will die and wither

much sooner than those which sre taken from the

tree immediately, unless you sot the stem in wator,
Leaves gathered from houghs eut off will shrink in
three hours, whereas those you take from gt living
tree will last as many days, and being thits awhile
kept are better than over fresh ones. It is a rule
never Lo gather in a rainy season, nor to ey any
branch while the wet iz on it, and therefore against
such suspected times®yon are to provide Leforeleand,
and to reserve them in some fresh and dry place.
The same eantion you must observe for the dow,
though it do not rain, for wet food kills_ the worms,
But if this cannot be altogether prevenled, put the
leaves betwoen a mir of sheets, well dried by the fire,
and shake Them up and down, till the moisturede

air a little, on mother dry elath, you may feed with

i \r drunk up in #he linen, and then spread them to the

them boldly. The top leaves and oldest should be
— 1 2‘
q' ’
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gathered lust, as being most proper to ermat the
worms with, towards the lnst clfange.  The gatlrerer ’
must e neat, have his hiands clean, and his breath | !
sweet, and nos poisoned with onions or tobacco, and
be careful not to press the leaves, by crowding them
into hygs or baskets. Lastly, that they gather only,
unless in case of necessity, leaves from the present,
not from the former yenr's sprigs, or old waod, which
are not omly rude and harsh, but are andexed to
stugibedl stalks, which injure the worms and spoil the
donudated bLranches. One note more let mo add,
{hat in frst hatching the eggs sometimes disclose
carlier than there is provision for them on the trees,
in which case the tenderleaves of lettuce, dandelion, \f“ I
and endive may sujfply the defeet, so they feed not on
them toolong or overmuch, which gives them the lashk.

s [ have no more to add but this for our encourage-
ment, ngg to encounter the objections which may he [
suggested ubout the coldness and moistare of our
country—that the spring is in Provence no less in-
constant than is ours in England, that the colds at
Paris are altozether as sharp, and that in May, when
it bad continted raining for hine-and-twenty days
successively, M. Jenard assures us he proceeded in
his worl without the least disaster; and in the vear
1664 he prgsented the French king, his mnster, with
a cousizh.-raﬁie quantity of better silks than Messina
or Bononia could produce, which he gold rw at
Lwons fur a pistole the wound, when that of Avignon,
Provence, and Dauphing produeced Iiiﬁ'lu above half -
that price. There is a mulberry-tree bronght {rom (
Virginia not to be contemned, npen which they find

O
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silk-worms, which woull exceed the silk gf Paris
itse¥f, if the plantebs of naunseous tobacco did not
Linder the culture.

% Sir J. Berkley, who was many years Governor
of that ample colony, told me he presented King
Charles the Second with as much silk as magde his
Majesty a complete suit of apparel,

t Lastly, let it not seem altogether impertinent if 1

add oné premonition to those less expesienced gar-
deners who frequently expose their orange and 'I'gz_-ht
tender furnituve trees of the green-house too early—
that the frst leaves putting forth of this wise tree
(seepientissime, as Pliny calls it,) is o more infallible
note when those delicate plants may be safely

brought out to the aiv than any®other prognostie or

indication.” -

The rearing of the silk-worm requires not only
great caution but greatart.  The Inhamior*?iustinnd
to preserve these useful insects, from the time of
hatching to the period of maturity, should not e
built in the vicinity of any damp spot, or near large
FIVErs or Iasses DF?Eﬂgllﬂﬁt wnters.

It has been remarked, that a free cirenlation of
dry nir is the most favourable to the health of the
gill-worm, henee the sillk-worms in laboratories which
are situated on gentle elevations yield agnore abun-
dant and a finer harvest of silk than those which are
reared on sthe plains.  The laboratory should he
placed north and south, in such a way that the largest
sinIp should Lok castward. A due temperture,
proper ventilation, and light, are so absolutely essen-
tial to the Lealth of the worm, and lhfm[ure to the
qua‘lir}' and quantity of silk, that no other apology

]
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than thaimportance of the subject will be negded
for enlarging on each of these three hoads,

ffrrrf.-—lt 15 clear that the lmtt'hlllg of the worm
shoulil be adapted to the budding of the leaf on which
it is to he fud, otherwise the animal wounld be produced
nnh’ ty die. 'l'uilllllt'mtul'tr is the moean l1:.' which the
insect may be retarded or Advanced in its develop-
ment, so as to time its birth procisely to thg period
of the prouction of the mulberry-leaf. If it be
congiderad that the folintion of trees varies sometimes
during many tuys in the same season of different
vears, the importance of ascertaining the precise
degree of heat necessary to Lintch the silk-worm will
be very apparent.  When eges bave been kept in o
cerfain degree of wirmth it requires less stove heat
to develop the silk-worm; this is g0 true, and so
worthy Pf notice, that we find, if in winter the egors
have bogg kept in an atmoespliere of 55° or 597, or
heaped together, they come forth, without the aid of
the stove, 5llut|t|||:|13|::l1.lul_'|.' when the room 15 bat
slightly warmed, and before- the mulberry-tree has
given any signs of vegetation; in ﬂ:la case these
worms must Im thrown away.

The epos of different |u'a'|1rirturs placed in the
same room, under the sapme cireumstances, are found
not to be ]tiil.‘h['d at’ the same time. Those which
during the winter have been kept at a higher and
maore even temperature, come forth fml.r or five days
enrder than others.

The following extract from Dandol exhibits the
power and the ullllt:, of temperature in the art of
rearing the silk-worm.

“ A prodent proprietor hias done all in his pojver
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whon, ﬂn obiserving the senson favourable, and ihe
bl of the mulberey shoots in a proper legree of
forwardness, he has put the egrs into the stove-roon.
Should the weather suddenly change, as it did in
1814, it is then of great use to have the power of
hacking the hatching of the eggs without injuring
the worm, as 1 have before stuted, and to prolong
their two first stages by o few days.  To obtain this,
the outy method is, after the worms have been re-
moved into the laboratory about five hours, 1o lower
the temperature to 73" from 75° four hours After
firrther to lower it tg 71°% and the fellowing day to
68, if necessary.

# This couvling of the air diminishes the hunger of
the young silk-worm by degregs, and without dan-
ger; and by these means the modifications are pre-
vented, which, at 75% would have hrought on the
casting, or moulting, much more speedily. «

At 75 the first moulting is effected th# fifth day ;
whilst at 71" it requires six or seven days. The
secomil moulting, which at 75° is wronght in four
days, at 68" and 719 takes six days for its nceom-
plishment.  Thus,*by foresizht and pradence, the
proprietor will be enabled to gain seven or eight
days, which provents any ill effect from the unfu-
vournbleness of the season ; and this time zained, it
is evident, may be of the wtmost cons®uence, for in
the year 1813 the silk-worms wore reared in thirty-
one days, and it required thirty-eight days to raise
them in P14, to allow time for the growth of
the m-n!lmrr} leaf; and I do not comprise in these
seven days which I gained, three days which I delayed
in the batching of the silk-worms, having perceived

L]
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that the whole season was bad. Those who Inm nol
careful tis to meet the accidental untowardnessof
seasons, and by art to prevent their injuries, would
be obliged either to throw nway the early hatched
egzs, or to stl"ip the mulberry tree too soom, and
injure the leaves which are to feed the =ilk-worm in
itsadulestages hereafter.  These considerations must
strongly impress the necessity of delaying the hatch-
ing of the gres by some days, rather than*hurry
their coming forth; patticularly as there is no fear,
whe® worms are reared in this secure manner, of their
Leing injured; should there ogeur two or three hot
days, these wonld only accelerate the moulting o few
days sooner. It is also certain that the later silk
worms, in their last stara of progress, make choice of
the leaves suitable to their age, and particularly those
leaves which are quite ripened, which, for the pro-
prietor's enterest, is the most important period, as it
15 at that last peried the greatest consumption of the
leaves ocenrs.”

‘That o great degree of heat will be borne is proved
by the following facis:—

“ It cannot be said that sillk-wdrms are injured by
any degree of heat in these climates, however consi-
deralile it may be.  Native of Asia, it must be acens-
tomeid to heat more intense than it can experience in
Europe ; but t#e sudden change from moderate heat to
violent heat, it cannot bear. Rapid changes in geneval
from heat to colil and cold to heat, are highly mjurious.
In its native climate it is not exposed ln.f‘::nsa vicis-
situdes, and thercfore thrives well without requiring
ull the care we are obliged to bestow on ik, With us,

on the contrary, the temperature of the atmosphere
[ ]
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is g0 \‘E‘ltri:ﬂrlt'_. that witheut artificial means we conld
nod fix it in our laberatories for rearing silk-worms,
A series of experiments has proved, that in France
G2* is the most suitable to the silkgworms.  Some
cultivators have raised it as high as 79 and even 77°
with pood suceess.  We must not lose sight of this
fisct, that it is not heat that affects the sil=worm,
but sudden transitions from one temperature to ano-
ther, #uch as making it pass from 65° ty 77° in one
day, | am convinced would greatly annoy it, and
injure its health. If it happen to be necessw? to
hasten the worms in, consequence of the advanced
state of the mulbeérry leaf, which eannot be retarded,
it should be done gradually, so that they perceive not
_ the alteration.  The silk-worm suffers as much from
diffieulty of breathing in bad air, as from sudden
changes of temperature. M. Doissier de Sauvagues
will show ns, by his experiments, to what dboree the
heat may he raised in rvearing silk-worms, without
fear of injuring them. One year, when hurried by
the early growth of the mulberry leaves, which wore
developed towards the latter end of April, I gave the
silk-worms 100" of leat during the two first days
after hatehing, and about 95° during the remainder
of the first and second uge. There elapsed only nine
days from the hatching until the second moulting or
L‘nﬁlirlg, inc]usis‘ul}'. Those who saw® the procoss
conld not imagite that sillk-worms wonld Le alle to
stand so intensely hot and overcoming an atmosplere.
The walls, wicker hurdles, were so heated, they conld
scarcely be tonchied.  All thought they must he burnt
——must perish ; however, all went on perfectly well,
ant to their great surprise, 1 had & most abundant
L]
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crop. [gfterwards tried siving the 51'“{-1-1.'11!“1.5. in
their first age, from 93" 1o 95% 85O to 917 in se
gocond age ;o nnd 1t 15 remarkable, that the duration
of these two ages was neacly similar to that of the
preceding experiment, in which they had experienced
sonfe degrees more of heat. Perhaps there may be
a degree of heat beyond which we cannot affect the
progress of the silk-worn. It is 1o be added, they
had an equak proportion of food in hoth experfments
to that which is given in the common inanner of
rearig silk-worms. It is singular that these worms,
thos hastened in their two first.stages, consune only
five days in moulting the third and fourth time,
although with only a temperature of B2%; whilst
those worms tliat have not been hastened, take seven
or eight duys for each of the two last monltings, in
an exactly similur degree of temperature. It appears
sufficient®o have given the constitution of the insects
an impetus to regulate the quick succession of its
changes.

s This impetus, which we have been describing,
as operating such rapid growth, also gives the insects
vigonr and activity, which they® preserve through
their afler ages, anil prevents dizeases ; thus the
hastened and forced cultivation presents a double
advantage. [t also shortens the care and attendaneas
neeessary for silk-worms, and sooner enils the anxiety
of the cultivator, who must necessatily fegl anxiety
untikthe cocoon is gathered.

“ To follow this method, it is requjfite well to
alieerve Lho sdvancement of the season; the shoot-
ing of the mulberry leaf; whether it is checked hy
cold ; if, again, the growth of the leaf is delayed, and

L]
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heat should soon after set in, and ripen #it more
quitkly than was ux'}m:-t..u'l, as often occurs, it would
Ire ndvant pgeonus then to hasten the worms h}' heat :
for if they are allowed to deluy frome want of heat,
their first aze is prolonged, and the mulberry-leaf
will grow and harvden, and beecome unfit for ghem :
the essentinl point is, that their progress should
follow that of the mulberry-leaf. If eultivators
adopt this methed, they must put the eges ‘to hatch
ten days later than they would require to be laig to
hateh in the ordinary way, and they must caleulate
the duration of the different ages of the worm, anil
so manage that the completion of the rearing, or
fonrth age, should fall into the time in whicl the

Aeaf has attained its full growth.”

Air—The exhalations produced from a labora-
tory spacious enough to coutain worms proceeding
from an ounce of eggs, are quite astonizhing.

If one ounce of the dung token from the wicker
trays, be put into a bottle capable of holding one
pound and a half of liquid, and hermetically sealed,
In six or l"igllﬂ. !lmi]'.-i- after, :'gr_ruﬂ]fn_g to the temperi-
ture, the atmospherieal air in the hottle will be found
vitiated, and totally poisonons. To determine this,
a bird may be put into the botile when it is first
opened ; it will faint and die, if lefig in it many
moments; orif o !iglllerl canmdle be introdaced in.tn_
it, the eangdle will go out direct ly. These phenomena
would not of course occur if the bottle contamed
atmospliericad air alone.

From this it is evident that in the fifth age, the
labaratory hefore mentioned containing 1200 pounds
nf::xcmmﬂui. that quantity may corrupt, about every
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eight honrs, a volume of nir equal to 15,50‘5 Paris
pints, or bottles, that are capable of Lelding fwo
pounds of liguid ; and in one day this quantity of
pxcrement wosld corrupt 2 volume of air equal
to 50,400 Paris pints, ;

Having thus stated the quantity of corrupt air
produced by the exerement in the laboratory, it must
appear evident how necessary it is to get rid of ir,
ne soon s o disengages itself, and continuaflly and
gengly to renovate the atmosphere.

Lizht.—Many think that light is injurious to
silk-worma. It s certain that in their native climate
it does not injure them, although they ave exposed to
it by various circumstances ; however, there is here
‘no question of expofing them to the sun, hut only
of rendering their habitations as light as our own,

It is ajways observed, that on the sides on which
the light shines directly on the hurdles, the silk-
worms are more numerous and stronger than in
those places where the edges of the wicker hurndles
intercept the light, and form a shade, which is also
a reason for having very low edges to the wicker
trays. Even the sun shining full on the worms,
seems not to annoy them. It the rays ave too hot,
and shine too long on them, they may suffer; but
this canmot ogeur, nor does it affect the question, ns
it is not proposed to expose the silk-worms to the
sun, but only desired to show thatYhe aiy is more
vitigted, and that there is more d:uulr, in a dark
laboratory than in a light one. i

The effect of this, perhaps the most powerful
agent on life in general, should be particnlarly

attended to in the rearing of the silk-worm.
L]
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In Jnhlr, therefore, to cultivate the iillt--.-.-urm
with sdvantaee, anl to put this precious inseet in
nearly the same circnmstonces as if it were in its
native climate, it is necessary that veptilators should
be so placed that the mass of noxious vapours shiould
never be allowed to. stagnate to the prejudice of the
silk-worm ; that stoves should be so situatdl as to
maintain an equable, and n fit temperature, and that
the wihidows should be sufficient to agmit a due
degree of light.

The size of the laboratory will vary accordin® to
the number of worms to be reared ; but in all cases
the space should be ample, as nothing is more preju-
dicial to the health of the insect than being crowded
in one spot.  Count Dandeloe’s liboratory, caleulated
to hold twenty ounces of eggs of silk-worms, which
would ultimately yield about twenty hundred weight
of cocoons, was thirly feet wide, seventy-seven foet
long, and twelve feet high.

The time from the hatching of an egg to the
caterpillar epinning, is nearly five weeks, This
period is subdivided by eultivators into five others,
marked by the everrts of the worm monlting. Count
Dundolo mentions three species of silk-worm ; the
first the common one, 39,168 egps of which weigh
an ounce, and which casts its skin four times, hence
termed the common sill-werm of four Msts. Second,
the small silk-worm of three casts, 42,620 cges of
which wiigh an ounce; the worms and the cocoons
of this sort are three-fifths smaller than the pre-
ceding, Thty cat as much as the four-cast worm.
Their cocoon is hetter constructed, the thread finer,
and; from an equal weight of cocoons, o greater quan-

L] a



110 NATURAL ITISTORY. {Ch, V.

tity of gk is yielded by the three cast sui]:'.'-wnrm,
than ],}, the common oF four-cost one: Lesides his
advantage, these three-cast silk-worms require four
dnys’ less eare, by which the accidents and expenses
of that period wre saved. The mulberry tree, too,
h|.='u|:_-' stripped sooner for these, shoots faster, andl is
thereffre better prepared, to resist the approaching
cold. For these reasons, Count Dandolo. strongly
urges the gultivation of this species in preference
to that of the four-cast or common worm. There
i= M=o a lurge species of four-cast silk-worn. The
eges of these are only one-fifjieth more in weights
although the worm is, when at its full size, twice and
a half s heavy asthe mature common four-cast worm.
The only advantage these offer is that 187 lbs. of
mulberry leaves will produce 14 1ls. of cocoons, whilst
it requires 204 Ibs, to produee the same quantity of
silk fronf the common silk-worm. The disadvantages
of the caltivation of this lurge species are manifest :
the silk is conrser: their life being four or five days
longer, the labourers must be kept longer; the
expense and the risks are therefore greater: and the
accidents attending the mulberey-tree will also be
therehy multiplied.

It bas been stated, that 39,168 eges. of the com-
mon silk-worm weigh an ounce, If each egg produced
a worn, anid Bach worm came Lo I‘|'||.i.tl1ril:l-'1 un ounee of
cges should yield 1621bs. of cocoon.s This is in con-
formity with Connt Dandola’s experience,"nder his
improved mode of rearing the silk-worm. Latreille,
however, gives a very different resalt. Tormerly, he
says, an ounce of eggs produced 80 or 100 lbs. of
cocoon, ten orat most twelve pounds of cocoon yielding

™
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a pound of silk. But for some time the ouncyof eges
has %Searcely yielded thirty or furty pouwls of cocoon,
and Gfteen or sixteen pounds of cocoon yiclls but o

ol of silk,  This difference he aligibutes to the
injudicions selection of egos.

A perfect egg or grain, as it is termed, shanld be
of a dark slate colour. ‘There ave different modes
adopted to hateh them.  Tuo the south of Irance they
are inclosed in cotton, and carried by the women
between their petticoat and chemise during the dyg,
and ot night placed in the same bed with them.

* The spontancous hatehing of eggs by means of
tha natural heat of the atmosphgre, is of vourse oot
of the gquestion-in climatos as varioble as those of

_Europe. During the batching of*the eges the tem-
perature of the stove-room in which the worms are
to be developed, should be at least G4°, and this
shonld be gradually increased up to 757 th which
degree of warmth the young worm is to be kept until
the first cast or moulting. The heat during the
second cast shonuld be between 73° and 757, between
71% and 73” till the third, and lastly between 68°
and 712 till the fourth.

The extent of space which should e ur_-u:upie&b_y
the silkworms in their different ages is no less cssen-
tial than the due regulation of temperature to their
development ; an ounce of eggs should Rave o space,

I ghic ﬁrsl?l;.:r. of 7 feet 4 inches square,

In the second age, of 14 feet A inches s, .
I the thind Lof 3 Teet B inehes BRI,
In-the®ourth ege, of B2 fect 6 inches sijnan:,

In the ifth age, of 183 Teet 4 inches sqiare,

The food which they consume should be no less
-
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accuratgly determined ; and great care, ml.:st.lm_- taken
in picking and sorting the lemves for the fedling
of the worms of the fivst ages, such as picking
off all the tl.rL'_;:-', the stalks of the leaves, spots, &e.,
and to clear them as much as possible from all nseless
parts.  This operation is most essential in the two
lirst fges, when the leaves are to be chopped very
small.  In the third age, the sorting and picking
the leavessis not of mach consequence, and #ill less
ggin the fourth and fifth ages.

The sorting and picking is of importanee, inasmuch
as it cnables you to put fiftcen or twenty per cent.
less substance upop the wickers than would other-
wise be done, and whieh the worms wonld not eat.
This substance in#reases the litter and the moisture,
without necessity or motive. In elimutes where they
are in the open air it would, of conrse, be unnecessary
to sort e leaves.

[n the fifth, and even in the fourth age, when the
senson is favoursble, leaves, mixed with a quantity of
mulberries, boughs and stalks, may be put on the
hunrdles, althongh it is known that the worms do not
eat_them, becanse at that period it would be too "
trefblesome to sort so large o quantity perfectly, nor '
15 there the same motive Lo do so.  These substances
being by this time grown large, hard, and woody, are
less linble toermentation, althongh they may acenmu-
lnte ns litter.  IF the laboratories nwe kept constantly
dry, and well sired, these substances will%lo no mis-
chief, but keep the litter light, and allow the air to ‘
circulate more freely through it '

When the silkworms find any leaves that they do not
like, they leave them. There are some of a dark hazel

-
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mlq.ur which have fermented slightly ; these the
warms will eat, if 'li.1|:~_-|. ure not guite ﬂpmled nor
are they the worse for it ; from which fact it would

appear that the furnmnr:ttinn has not affected the sac-

charine or resinons part of the leaf.

The quantity of leaves, according to Dandelg, taken
fram the tree, and employed for each ounce of eggs,
amounts to 1609 bs, 8§ oz, divided in the following

manner: -
Tha. [ S

First aze; sorted leaves 3 3 6 0
Hecoud age, L 4 a . 18 0

Third nge, A : . GO 0
Fourth age, % 5 s . 180 1]

Fifth age, i - . 10594 LU}

L] — -

1362 1]

But this leaf has lost by sorting much of its weight,
in the following proportion :—

Refuse piched from the leaves r—

. Iba. oz,
Firit aga . : . " ] & .
Hecond apge - ; S 3 LI B
Third age . . ' . f o -
Foarth age ; - woh B 0
Fifth ege . . x . W2 0
* 142 B
= | — —
-
Iha. oL,
Sorted lmves . . . 1363 ]
Refuse picking . . . v I42 4
1504 8
NOL. 1. 1
[ ]
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DBrought forwand . 25 1504

During the whale peried nf rearing the
silkworms, tho 1608 Ths. B o 1.r.|" e
leaves uwken from the tree, linve lost
by evaporation aml other conses,
besides sorting and p:rklu r, a8 above

* stated R ! . 105

Total - . 1609

AWVith these procantions, it is found that in thirty-
nine days the worm becomes 9500 times heavier,
while in twenty-eight days it is increased forty times
in length. In the last twenty-eight days of its exist-
ence, viz, from the period of its greatest development
as a caterpillar until its death as a moth, it gradually

%] &

diminishes in length a fifth, and in weight about

thirty tiges,
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l NATURAL HISTORY OF INDIAN MOTHS AND (MTERS
REARED FOR THEIR STLK.
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Tusseh Silk Worm, its Mﬂfﬂllll}l]ﬂm*r!. ite Flight, ?-1:||r|1r-r.|.!'
winding the Silk—Jarrno Silk Worm, their Habiits— A rrind s
or Arundi Bilk Worm, Manner of Rearing, its Meotamarphases,
its Silk, Manner of Spinning—The Manner of 3

annifaeturing
the Silk of Tinea punctata— Aecoung of the

Silk of an indige-
miois  Amorcan .".[ﬂ'.h—fli,hu:,- of preparing Silk from Syiidders,
Kinde of, Manner of Spinning, Number %0 &

iilers, Fpre, uan.
tity of Sillk, Wasght of the Rays,

i, akea

Dr. Roxsuncn informs us that the East Indiane
possess three or four species of moths, from the
cocoons of which they have heen in the halit of
spinning conrse kinds of sillk,

The first is termed the Tusseh silk-worm. or
DBughy, of the nstives of the Burbhoom il

" Phalena paphia), which seeme to have heon e
ployed from time immemorial, and is fonnd in gnch
alundance over many parts of Bengal and the adjoin-
ing provinces, as to have afforded to Yie natives o
plentiful supplye of a most duralile, conrse, dork-
coloured silk, which is woven into n kind of gloth
called Tozseh doothies, much waorn Ly the Bralimins,
and other elmssos of Hindons.

Thiz silk-worm cannot be reared 2z the common

one, the natives therefore go.out in quest of them
inge the jungles, and find the young worms on the

I
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branched of the asseen and byers troes, whlich the
natives cut off, and convey nellr their habitatidns,
distributing the worms on the asseen in proportion
to the size of 4he tvees, but they place more on the
byers, and employing the Pariahs to guard them day
and night, to preserve them from birds and bats.
The eggs oIFthis species are white, and are hatched
according to the temperature of the air; in two or
three weeks, however, the worms have nedrly ac-
quired their full size, which is above four inches in
lenzth and three in circnmference ; their colours are
light green, with a light yellowish coloured stripe
on cach side; the sixth and seventh rings are
muorked with an oblong gold spot; the back is also
marked with a few*round darker coloured spots, and
from these issue a few long, coarse, distinet hairs,

Fig. 1.

with others of o smaller size scattered over the body.
These worms, when they approach near their full
size, suspend themselves by their foot, as they are
too heavy to crawl in search of their food with their
back upwards, as is usual with most caterpillars. 4

PR |
flg. 2,
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Wheh these worms ave repdy to spin theigcocoons,
in ®hich they are W pnss the torpid state of their
existence, ench of dhom connects, by means of the
recent glutinouns flaments of which, the eocoon is
mude, two or three leaves into an exterior envelope,
which serve as o basis to spin the complete cocoon
in ; besides which it is suspended, as in fig. B, from
a branch of the tree in a wonderful manner, by a
thick #olid cord, spun of the same matarials as the
cocoon, which is of an oval form, and very firmin
texture. After the space of nine months the chry-
salia discharges from its mounth a quantity of liquor,
with which the upper end of the cocoon is softened,
so a5 to enable the perfect inflect to work its way
out in a very short space of times

The perfect insect is very large, and measures from
the tip of one wing of the male to that of the other,
five or six, and the female from six to eight inches.
The wings are of an uniform yellowish brown, with
one round transparent spot in each of the fore wings.
In this state, it is said, they all take fliglit, females
as well as males; and the accounts given by the
natives of the distance which the male insects fly arg
truly astonishing, for it is no uncommon practice
among them to catch some of the male moths, and
put a mark on their wings previous to letting them
fly, the marks of different districts beifly known, and
it has been stated that these insects have been caught,
at a distafiee of & hundred miles and upwards. Their
life, which continnes from six to twelve days, is w[mlly
taken up in Providing for a continuation of the species.
The female deposits her eggs on the branches of
the tree on which she may happen to rest; and

-
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they willgere Grmly by means of the glutend h]ul:'il
covers them when newly lnid, =

The nutives, when shont to wind off these cocoons,
place them inga ley made of plantain pshes and
water, for about twe howrs, and then set them in
an earthen pot; those which are properly softened
are first applied to the reel, and so um, till the whale
are wonnd off; which is performed in the following
manner : e cocoons we laid in a smooth farthen
digh without water, the reel is turned by the right
Land, whilst the thread of four or five cocoons pusses
over the left thigh of the spinner, and he gives the
threads a tu.].:.t. with his left hand upon his thigh.
The thread is excdedingly apt to come off double
and treble for several yards together, which is not
regarded by the natives, as breaking off double
threwds wonld diminish the produce, and moreover
would ofcasion loss of time; a very even thread,
however, may with care be recled from either the
Buzhy or Jarroo cocoons,

The species just mentioned is so ealled from heing
produced in the coldest month of the year, say
ganuary, the former being abont o month before
them. The history of the Jarroo is very similar to
the one just deser ilied ; but the ]bl'!m'lp.ll difference
hetween LJu:s-u_ two species is, that the natives dress
out pluts of afseen frees on purpose for these worms,
and rvetain a part of the cocoons, which they '!l.l.ng
out jon the asseen trées when the propbe season
arrives for the moths te come to their perfect state.
The male inscets of this species are sai#l invarially,
svon aftor birth, to fly away and lesve the females on
lie trees: but, in the space of ten or twelve hours,

.
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or, perlmps one, twe, or three doys, o flight of strange
wiades areives, settles on the Lranehes with the fomales
which have been neglected, and affer o short time
the female luys her epps amd then expires. The
hill people caleulate good or ill fortune in proportion
to the speedy or tardy arrival of the males. The
cocoon s of darker colour than the bughy, afud like
that the worms are also suarded,

Thesother species is peculiar fo the gnterior of
Bengal, and is named Arrindy or Arandi, on accoypt
of the worms feeding on the arvindi, ricinus, or palma
chnsti, from which tree the eastor oil iz extracted.

This species is capable of being reared in the same
manner as the common sillk-ubrms. The eges of
this insect are ovate, of u pure white colour, and are
hatehed in about ten or fifteen days. In about a
month the worms arrive to their full size, in which
periad they cast their skins three or four t#nes ; the
size of this worm is from two amd a half to three
inches in length, composed of ten rings: across the
centre of each are several small, soft, conie, pointed
tubercles ; the prevailing colour is pale green; in
this state they ares voracions, devouring duily many,

times their own weight of food, The COCOONS ATe

white or yelbowish, of o very zoft delicate texture ;

in general, about two or three inches in length,

and three in circumference, pointed at both ends,
L]
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In this e the chn- alis remains ten to 'I:'I.'I-L'I']. days,
then issues forth from one end, and in the ||ei|.=cl_
state (’Tlhlﬁ from four to 4;-:1&,ht. days, during which
periods it is w olly employed in the great work of
nature, remainiog perfectly contented in its chamber,
and seldom attempting to fly away. The wings
expand from four to five inches, and are afagrﬂ_\-'iEli
brown colour, with bands across and a diaphanous
spot in thg centre. -

The silk is so exceedingly delicate as to render it
|:|J|Jr.|.cllc:1|.1h> to wind it off; it is therefore spun
like cotton. The yarn thus manufactured is woven
into o conrse kind of white cloth, of a seemingly

loose texture, but of incredible durability, the life of

one person beingeseldom sullicient to wear out a
garment made of it, so that the same piece descends
from mother to danghter,

The manner of spinning the cocoon of this species
is stated to be in the following way : viz. four or five
are fastened to a stick, stuck in the ground, or on an
apparatus held in the hand ; their threads are united
into one, by means of being made fast to a piece of

,wooi, with a heavy weight to make it spin vound,

while suspended by the vhread ; but they are always
spun wet, by being placed in cold water. The eloth
is woven in small pieces in a loom; it is coarse and
open. On Weing however well washed and beaten in
cold water, it is made soft and pliable; if placed in
boiling water, it causes it to tear like old rotten cloth.

There is also a cocoon which is mixed with the

above species in spinning, found wild en the mango

trees, but otherwise little known.
Various means have been employed in Europe to

|
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obtain diferent sorts of silks ; thus the eategpillars
of aminute moth { Tinca punclatn) have heen used
by M. Hubenstreet in the following manner:—A
great number of these worms are placed on a model
{which is suspended from the ceiling of a room ), of
the form of the robe or shawl, &e., that is required
to be made, and the motions of the insects afe di-
rected by ociling the part of the model not to be
covered by them. The cloth thus obtainegd exceeds
in fineness the lightest gouee, and has been worn
as a robe, over her court dress, by the queen o
Bavaria.

In America, Mr. Bartram has experimented on an
indigenous species of moth, which Ife found much more
easily raised than the common silk-worms : he did not
lose any by sickness: neither lightning nor thunder
disturb them ; nor are they subject to be hart by the
frost, as is the case with the common kind, =And as
they lie so long in their chrysalis state, the cocoons
may be unwound at leisure hours during the winter
evening. One of their cocoons will weigh mere
than four of the common silk-worms’, and, it may be
presumed, will yield saproportionably greater quantity
of silk.

Means also have been employed by M. Bon, in the
year 1710, for proeuring and preparing silk from the
webs of spiders, from which we have eXtracted the
following :— .

“M. Bon reduces the spiders under two heads,
those with long lers and those with short, wiich
furnish the fmiest raw silk, The filaments of the
spiders are of two kinds; the first is weak and is
commonly termed the web, it only serves for the pur-

T
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this means, are sheltered from the coll, .uul runrded
from the ic ]Ilu.ll1ﬂurl the bugs are wound very loose
ruund the eggs, the latter are generally of a grey
colour when Iruh. ].lLIL they soon turn blackish uheu
expoled to the air,
M. Bon colleeted about twelve or thirteen ounces
of the bags of the short-legged kind, as theywere the
wost common to be met with ; and eaused them to be s
well beaten for some time with the hand and a ﬁ[JLL,
to get out all the dust; he then washed them in !
lukewarm water, till 1|1:J1. left the water very clean :
after this operatiofl, he laid them to steep, in a large
vessel, with soap, saltpetre and gum-arabic, The
whole was left to boil over a pentle fire for three
hours, then taken out, and washed in warm water to
get out*ihe soap; and after all, lnid to dry some days,
to fit them for carding, which was done by the com
mon  silk-carders, but with cards much finer than
ordinary. He thus obtained o silk of an ash rulmn-,
which was easily spun; the thread thus procured
was both stronger and finer than that of eommon ‘
v

L]
-
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pose of catching flies ; the second is mucle stronger,
and 12 formed into bags to contain the eges l.'.]m!h, by {

gilk ; which shuuh, that all sorts of works way be
mmie of it : nor is there any reason 1o fear, hut that it
will stand any trials of the loom, after having pussed
that of the focking weavers, M. Bon had l-luci-:mgh
and gloves made of this material, which he presented
Lo the French Academy and to our Royat Society. ]

practicability of procuring a suflicie®t quantity of
spider bags forany large work; M. Bon observes, that
there would be no d:l’ﬁuulty at 1111 bind we but the :nrt of

Some difficulties hwln" been advanced as to tlm“'(
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breeding shem, as we do silk-worms; for they, multi-
ply muel move, evesy spider laying from six to
seven hundred eges, which are hatehed of themselves,
without any care, in the months of August and
September. M. Bon ordered all the” short-legged
gpiders that could be found in the above months,
1o be bronght to him, and placed them in Poxes
made of paper, which he pricked full of pinholes to
give them air, ond fed them with flies: sgme time
afterwards, he found that the greatest part of then
had formed their ng-]lugs; and he considered, that
the spiders yielded more silk in proportion than the
common silkworm, for example, he said, that it really
required two ounces of spider-zill? to make a pair of
_stockings, whereas it takes seven omeight of comman
silk.

But M. Reanmur was of an opinion that the
natural.fierceness of the gpiders renders them unfit
to be bred in the manner of silk-worms, or to he
kept together in cells, Afty or more in each, for
the large and strong spiders destroy and et their
weak companions, until there is hardly one or two
left in each eell. The also affirms that the spider
bag is inferior, hoth in lnstre and strength, to that
of the common silk worm ; and Le mentions that
the thread of the spider-bags only bears the weight
of thirty-six graing, whilst that of the coamon silk-
worm is capable of bearing two drachms and o balf,
although the formeris ahout eighteon times thicker ;
and that they furnish much less silk than the sifk-
worms, s the weight of the spider-bag is about a
grain, and when clean for use it loses two-thirds,
whilst that of the silk-worm weighs four grains.

™
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Therefore it requires 2,304 of the latter torproduce a

pound of silk, whilst it takes sl least 27,648 spiders .

to produce the same weight; tha work of twelve
spiders only gquals that of one silk-worm ; nor can the
thread be wound off as easily as that of the silk-worm,
but must, of necessity, be carded ; by which means,
bejn§ torn in pieces, ifs evenness, which contributes

much to its lustre, is destroyed,
L]
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CHAPTER VIL
ON LUMINOUE WINGED INSECTS,

- .

History of the Glow-worm—Deseription of the F.L:g'—.TIm larva
—Its Cleanliness—The Pupa—The perfect Invect—Dhffercnes
between the Sexes—The Light—Whether extinguished =t
pleasure — The  lumineus Matter — Darwin's  Opinion—The
Effects when placed in Gases—In Acid—Carus's Opinion—
Whether it contain Heat—Murrays Ofinion—History of the
Lantern  of Paussus spherocerus—OF sho Fire-fly—0f the
Lantern.fly—Of the Candle-fly—Objeet of the Light.

b .

WEe propose in this chapter to give an acfount of
those insectzs which are remarkable for their lumi-
nous property. Most of our readers may have
ohserved a phienomenon, which is thus deseribed by
the poet Thomson,

“ Among the chioked lanes, on every hedgo
The glow-worm lights his pems ; and through the dark,
A moving mdiznee twinkles.™

We well remember, even this day the iden, we
received in our childhood by the first impression on
viewing ort of these insects; we could searcply
overcome the species of terror and distrust with

Ywhich we saw*moving insects on fire, and yet not
! consumed ; but a short time corrected our errors,
and admiration encceeded the more painful feeling,

Mo time has since been aoble to diminish the
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of the earth.”

The glow-worm (Lampyris noctiluca) is very
common, bitsis either local in its habits, being ﬂn]'l.’
found in certain places, and has been qu]pi'ms,uq] to
:hﬂ”mur 0 ‘-1$1ul1qll|:. for some tJrl:L, and then reap-
pear with its usual splendour, It is more generally
found to inhabit the borders of paths and the outer
margins*of woods or coppices, fi]H..‘{‘!"l.]h’ in low
55t11.1tm:|1k. where it i3 observable after the heat of
the {I.t:,' is over, aml when the dew is Eﬁ]mg. The
females, which are more numerons than the males,
deposit their eges in the month of June or July, on
grass, moss, &e. hev are of a vﬂ].u'-'. colonr, and
are stated to Le h'll'l:'lTI'II.'ﬂI"u_. bt it 15 doubiful whether
the lnminous mutter so oheerved is anything, but an
exerotion of the insect, appearing under the form
of o colfgeries of minute brilliant points.  The larve
after remaining quiescent for abont five or six weeks,
break their shells and make their appearance ; when
first emerged from the eges, they are vory small and
of a white eolowr, but they rapidly inerease in size
and become much davker, passint from a dark brown to
almost black, The three stages of these insects,
viz. larva, pupa and imago, or perfeet inseets, are
very similar to one another.  The larva is composed
of sleven sSeoments: it has six fet; two  rows of
redldish =r|r:!*- down the back ; and :-'Hjnlrf(- of‘;-m”tmn‘
a phosphorie light from the last rings of the abdomen.
The light appears like two brilliant spots, when mlnn-\(

deligh® with which we first :'nutu:'mp!utnd these « < stars /'

tively nt;::lllu:'l, during the fine nlgﬂts in antumn,
when they are creeping “ahout in search of their food
which conzistz of small snailz, &c. A carionsacconnt
lias heen given of the eleanliness of the lirvee, sfter 4
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mak

liﬂ\'il]%" pattaken of their food, from which e will
\ @ ]l

¢ following exfract :—

“ Having found the larva,* gays o genfleman,
“when looking for oljects of natural histery in the
neighbourhood of Dartford, T placed it into my lox,
and thinking it might be a vegetable feeder, 1 put
some of the cak bark, moss, forn and honeysuckle
along with it. Into the same box 1 afrerwards put
several specimens of sthall suails, with pellucid shells,
which 1 found in the same loeality, " When on in-
epecting it the next duy, I found that the vegetahle
substances T Lad pliccd with it were ngt touched,
and that the snails bad plued themselves to 1he top
of the box. After® examining the insect for somo
time, I notfeed that it made some very singular

~, movements with its tail, in the manner of the eom-
Y’mun earwig and the devil's coach-horse, by bending
up its tail over it back. There appeared to e

sumething so uncommon in its movements, that my
L
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my clriosity was excited to observe tllem more
" by - = v
minutely, and, as the ereature was not at all tiinid, 1

could easily observe it through a glass of some
power. The candal instroment, 1 discovered by this
means, consists of a double row of white cartilaginous
rays, (&) disposed in a circle, one row within the other, "

AT

With the rays open, With the rays shat, \{

and what was most singular, these were retractile in
L]
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& curious manner, to the horns of the snail.  The
raysewere united by sesoft moist gelatinous membrang,
but 50 az to be individually extensile; one or two
being frequently stretched beyond the line of ihe
others. It was not long before 1 convineed myself
that this singular instrument was employed by the
msect for {'lr:nning itself, and it would have been
difficult to devise anything more eflectual for the
purposer though its actions were differens from all
others of this kind with which T was ncquaintod,
inasmuch as it operated by suction, and not as a
comb, a brnsh, or a wiper. It was moreover fur-
nished in the interior with a sort of pocket of a
funnel shape, formed by the cohverging rays, into

which was collected the dirt, &c., from off 1he

back of the insect.” The acenracy of these, facts,
we must leave for further investigation.

After the space of one year and nine mofihs, the
larvae are changed, having however frequently east
off their skins, into the second or pupa state, in
which they remain nearly quiescent for twe or three
weeks, when they change their lnst sking and De-
come perfect insectss In this state the two soxps
are easily distinguished, as the male nppears like
n perfect beetle. having wings and wing-cases ; while

the female, on the comtrary, seems to Love under-
VoL. II, K



130 NATURAL HISTORY. [Che VL

gone Irdly any change in appearance faom that
of the larva, except that she sis moch larger® and {
of o lighter colour, It is the female which is prin- I
cipally lumingus in the perfect state. The male

wias g{'lu'r.’lll}' considerad incapable of I:'\h':'lliﬁug any

light, until John Ray, the futher of English untn-

ralists, first pointed out that the latter sex was also

in possession of this laminous property, but in a

less degyee; the light in it is only distinZuishable

when the wings are expanded, or when the insects are

[
flying, as the luminens matter is hidden and much
smaller in this sex.
The females of the glow-worm can oceasionally

conceal or eclipse “their light, The author of the
excallent © Natufal History of Selborne™ supposed
that they regularly extinguished the torch between
the hours of eleven and twelve; which has called
forth tife idea that it may be to secure themselves
from becoming the prey of the nightingale or some
other nocturnal bird 3 while the anthor of the “ Jonr-
nal of a Naturalist” considers that the summer light
of the glow-worm is displayed as a signal taper, or
as Mr. Moore has more poeticdly said —

4 The glow-worm's luep is gleaming, love”

The appearfinee of the antumnal light can have no
such ahject, unless it serves as a paint of union in the
supposed migrations, like the leading cali in migra-
tory birds #,  The last mentioned observer informs us
st that the lizht of the glow-worm haseensibly dimi-
nished since the 14th of July. Though deep in the

* The common people of Taly believe that these insects inhalit
she graves of the departed, .
L]
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seyp e clear steady light has been obsgrved as
late e one occasion gs the 280h of September, 18206,
thongh very different in its spurkling from that of
the summer months.  The light of one, if placed on
the watch-glass, is sufficient to sscerthin the hour:
ner is it an uncommon oecurrence for anglers, &e.
to place several of these insects on their hats®when
they have been ont in the evening, to cheer them
after thair day’s sport.

We are informed by Mr. Mocartney that the light-
vielding matter reposes under the transparent pof-
tion of the skin, through which it is seen; and he
infers that the lnminous matter in the glow-worm is
absorbed, being replaced by thesinterstitial matter,
when the season for emitting lighd is gone by, He
also observed two minute elliptical sacs formed of an
elastic fibre, wound spivally, and similar to that of the
trachese of imseets, which contained a yeMow sub-
stance, soft in consistency, and closer in texture
than that lining the adjoining region, and affording
a more brilliant and permanent light.  This light he
concluded to be less under the contronl of the insect
than the Inminous substance in its vicinity, which
he infers it has the property voluntarily to extin-
guish, referable to some inserutable power dependent
on volition; and noty as was advoeated by Carradon,
by retracting it under a membrane: when he ex-
tracted the latter, from living slow-worms it aforded
no light, while the two sacs, in like circumstances,
shone uninterruptedly for several liours. ;

It wons supposed by Dr. Darwin, that the Inmi-
nous appearance was owing to a secretion of some
phosphoric matter, and a slow combustion arising

K2

L]
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from tljs phosphorus entering into combinagion with
the oxygen inspired ; Mr, Murgay, however, lins ex-
perimentally aseertained, * that the luminons mat-
ter does not contain phosphorus.”™ It was, however,
regarded by Shallanzani as a compound of hydrogen
and phosphoretted hydrogen: this gentleman and
Fostew also ascertained that the luminous matter
shone more brilliantly in oxygen : yet several expe-
rimenters ave found no such effeet take plice. It
has also been stated, that the Iigl]l of the glow-worm
if extinguished by the application of hydrogen and
carbonic acid gas; while, on the other hand, these
effects have also been contradicted ; but it is ndded,
that the insect appears not to suffer materially in
the fofmer; and ghough the insect expired in cor-
bonic acid gas, the light suffered no eclipse by its
death, but continued for some lime.

It haswlso heen stated, that the light was increased
by heat and oxygen, and extinguished by cold, also
by hydrogen and carbonic acid gas. Mr. Murray has
ascertained, by experiments, # that the light is not
sensibly increased by the purest oxygen, and is not
extinguished in bydrogen and garbonic acid gas ;"
and he found that the luminons matter eontinued to
shine, without alteration, in oxygen, nitrous oxide,
hydrogen, earhonic acid gas, cyanogen, olefiant gns,
and nitrous gas ; and the light is not extinguishable
by being placed in water, oil, or gven in different
kinds of acids, such as murintic, nitric andsulphurie,
but® continued for some seconds. In a solution of
pure caustic potassa it became of a bluish tint, and
i :I]‘JEijr{"f] to undulate ; and in tincture of iodine the
light continued for a minute. In aleohol it lasted

.

J
{
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=i, nearly two, and in nmmonia it continued for a
\" minite.

It has lately lLeen discovered by D Carus, of
Dresden, that there is a connexion between the cir-
culation of the blood in the Lampyris Italica, or
Lialian glow-worm, und the Inminons matter which
occupies a great part of the under side of the abdo-
men, and, that the varying intensity of the light is
thus produced ; the greater intensity corresponding
precisely with each pulsation of that fluid; bein®
from forty-four to fifty-four times in o minute, when
the insect is not disturbed, but more rapid and irre-
aular when alarmed. .

Some authors are of opinion, that there exists a
sensible degree of heat in the luminous matter, for it
has been stated that the thermometer was affected by
nearly a degree when the insect was allowed to pass
over its bulli; while others have asserted that ne
heat is perceptible.

Mpr, Murray is of opinion that the luminous
zubstance remaing permanently luminous, and the
eclipse seems entirely oceasioned by the spherulae,
in which the luminous principle resiles, being with-

' drawn by a contractile movement into the darker
recesses of the body of the insects, or being em-
bosomed in the interstitial substance. o«The light,
when placed in elevated temperatures, is destroyed,
perhaps by  decomposition, which low temperature
only temporarily suspends.

We think if, proper to add, that the glow-worm is
not the only insect which is capable of emitting a
light, but that there sre several species in different
ur-it*is., which possess this property in common. The

'\
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their bodies. Thus, in a rare insect ( Paussus sphee-
vocerits) from Africa, the globes of the antenna,
as we are ifformed by Mr Afzelius, were, to his
astonishment, on opening a box, wherein he had
placed one for security, able to spread a phosphorie
light, like, to use his expression, two lanterns. ‘
Thiz =0 excited hiz cuviozity, that he was igduced to
examine this singular phenomenon several times
furing the evening. But, on looking at it the fol-
lowing morning, he found the insect dead, and that 1
the light had disappeared. '

The next insects an inhabitant of South America,
iz termed the firefly ( Elafer noctifuce). 1t is aliout
an inch long, and one-third of an inch brouwd, of o
dark brownish black colour, except a yellow eye-like
tuberela pluced at each posterior angle of the thorax,
There are also two patehes on the ahdomen, concealed
by the wing-cases, which are luminous.  When the
inseet is flying, it appears adorned with four brilliant
gems of the most beautiful golden blue lustre: in
fuct, the whole body of this remarkable insect is
stated to be fall of luminous matter, which shines
forth between the abdominal rings when stretehed.
This fact probahly suggested the following lines of
Darwin ;—e

: .8 ; ] ;
light is, however, displayed from various pars of {fl

#Yon l4d in sir the tronke beetle™um,
Anad Gl with golden flime his wingal ufh.”

The light which proceeds from the two zpots on i
thorax is said to Le sufficient for n person to read the
smallest print, by moving one of them, when placed
between the fingers with the light dowhwards, along
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Lh-_-_!i.m!; anil, when several are put toget®er in a
gliss or transparenf tube, the light will be fouud
sufficiently great to admit of writing by it. These
singular creatures have doubtless lents friendly light
to many a tropical wanderer. No doubt the lrilliancy
of the spectacle slone is sufficient to vaise the de-
sponident =pirit of a person who has lost his track in
one of the deep American forests, Their splendour
has been mentioned in the following words ;8= [ could
not bt admire the thonsands and tens of thousands
of fire-flies that spangled the gulf Lelow, a tiny
salaxy; they did not twinkle promiscuonsly, but
seemed to emit their small gregn light by signals,
beginning at the head of the ravine, and glaving
all the way down in a wavy, chntinuous, lambent
flash ; every fly, as it were, taking the time from its
neighbour a-head ; then, for a moment all would he
dark. until the stream of sparkles fowed Jown once
more from the head of the valley, and agoin disap-
peared astern of us.” We are informed that these
msects were formerly used by the Indians as lamps,
so that they were enabled to perform their evening
household works, (b spin, weave, paint, dance, &c.,
liw their light, as well as for the purpose of lighting
them on their nocturnal bhunting and fishing expe-
ditions : when employed for the lutter, one of them
was tied to each of their feet.

They age also used by the Indians, by whom these
insects are denominpted cwewii, for the purpose of
destroying the gnats or musquitoes in their abodes,
which would *become otherwise excessively trouble-
some, When required for this ocenpation, it becomes
necessary for the Indians to place themselves on
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some chinence, with a lighted fGrebrand Yn their
hands, which they wave about in the air; tlese
insects, as well us others, are attracted by the light,
and, at the sange time, we are told, the Indians often
call out ewcwie, cucuie ; and after having secured a
sufficient number, they return and let them loose in
their résidences, where the'insect seeks the musgui-
toes about the beds and the faces of those nsleep.
The samesperson also relates, that many wanton wilid
fgllows rub their fices with the luminous matter of
these insects, for the purpose of mecting their neigh-
hours with a flaming countenance.

On certain festival days they are collected in
great numbers, and distributed over the garments
of the young peoplt, who gallop through the street-
on their chargers, which are also similarly orna-
mented ; thus producing, on a dark evening, the iden
of movink figures of fiery horsemen. And also on
similar occasions, the young men display their gal-
luntry by decking their mistresses with these spor-
kling living * dinmonds.” Mr. Southey has, in one
of his poems, mentioned this fly in the following
manner ;— ]

* Ble beckon'd and descended, and drew sut
From wnderneath her vest a cage, or net
It rather might be call'l, so fine the twigs
Which kffie it, where eonfined two frellies e
Their lustre. By thas lighe did Mados first
Beholil the featores of his lovely bride.” .

It is related by Mouffet, that, on ope occasion,
this insect cansed in the West Indies e failure of
some troops; for in the evening of the day on which
they had landed, they saw an infinite number of
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moving fights in the woods, which they sﬂ;npusml
werd the torches of*the Spaniards advancing upon
them, and immediately betook themselves to their
ships. =
Having mentioned three species of coleopterons or
hard-winged insects, we will now proceed to speak of
two of the hemipterous onler, which are stated to
possess the power of discharging a light from the
projectich in front of their heads, but as tothe accu-
racy of this statement we think it best to quote the
words of the European who first promulgated this
extroordinary phenomenon.  Madame Merian, in
her work on the Insects of Surinam, gives the
following curions account of the manner in which
~ she was frizhtened by this insect ;-
“ The Indians once brought me,” says the lady,
* before 1 knew that they shone by night, anumber

of these lantern flies { Fuleora lanternaria), which L
shut up in a large wooden box.  In the night they
- B
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ordered n light to be lwnl:ght‘,, not knowing from
whence the noise proceeded. As soon ns we found
that it came from the box we opened it, but were
still more alarmed, and lot it fall to the ground in u
frighs, at secing o fame of fire come out of it; and
us many snimals as came ont g0 many fames of
fire appearcd.  When we found this to be the case,
we recovired from our fright, and again collected the
susects, highly admiving their splendid appearance.”
She also states, that the light proceeding from one
of these inseets was sufficient to read o common
newspaper.  Partseof the lantern fly are formed into |
armlets and necklaces, attached together by means
of fine metallic thread, and worn by the higher ranks
of the Brazilian ladies;, by whom their splendour is
consideged exquisite and brilliant. Such gems are
these ornuments held by the ladies, that the sum of
ten to fourteen pounds is said to be given for them.
It lLias also been stated by a traveller, that he
ourneved many miles by the light of these insects
through the woods and district of the Brazils.
The second species, which is Jesiznated the candle ‘
L

made gach & noise that T awoke in a frithit,, nnd f ,,.1

fiv {Fﬂﬁgﬁ:'u candeleria ), is an inhabitant of Chiwa,
from whence dry specimens are sent in great profn-
sion. Thedight is said to proceed from the projec-
tion in front of the head, as in 1|JE former, thongh
some authors have doubted the aceuracy of this iden.
AMr. Donovan, in lis book on the Insects of China,
hinz rg-lrri'senlml one seated on o dowgr, emitting 'I
powerful light, which light is stat®l to be of a
fuint purplish colour.  This is supposed to be the
inseet collected by the tenawhat (which may prove to
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be & spfiies of Plocens or Weaver-lind,) to fccorate
\' its Tiest, to which thity wre attached by means of clay
or some other adhesive substance, whether for the
purpose of food or of light ]'I.'ll:.'l;llﬂ1u be proved,
or ** perhaps o scare some noctornal spoiler;” one
anthor states it may be * {o gee company.”

The real object of this light is not thoroughly
understood by entSmologists ; but Messrs. Kirhy
and Spence * consider that it may act the part that
their name imports, enabling them to discover their
prey, and to steer themselves safely iy the niglht,”
which probably is the case, as most of the herlivo-
rous sucking instets are pocturnal.  When this lnmi-
nous projection is ent down the centre and laid open,

_itawill he found perfectly hollow, withont any appear-
ance thm'ETTg contained any Inminous matter, which,
perhaps, is situated between the outer skin and the
J:Jicrim' lining of the rostrum or beak of the insect.
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" CHAPTER VIIL

NATURAL ]EIST(’]I{T OF COLEOPTEROUS INSECTS. .i

History of the Cockelafer, its Ravages—TDescription of the Larva,
Pupa, PerMet Insect, its mode of appearing, Halbits—Aceount of
oitE Ravoges in Ireland—The History of the Death.watch, the
Vulgar Opinion, its Noise, Number of Strokes—History of the
Buryivg-beetle, its Manner of Burving Melés, &e.—For what
Purpose—Deseription of the Larva and Pupa.

[x this and the Tollowing chapter we propose to
give the natural Wstory of seveiul coleopterous or
hard-winged insects. One of the most destructive is
commonly known by the name of Cockehnfer ( Melo-
fonthe ra:;gm'is]. The larva, which is vulgarly called
the whiteworm, commits great ravages during four
years which nature has allgtted for the duration of
their existence, on the roots of plants, grasses, and pn
any vegetable substances that may full in their way
while burrowing heneath the surftee of the earth. In
autumn they begin to bury themselves deep in the
earth, to protect them from the inclemency of the
winter, lying in a torpid state. On the approach of
spring they recommence their work of destruction,
by undermining acres of the richest theadows, so that
the turf can be rolled up as if it had been cut with a
turf-spade. A poor farmer, near Norwich, sufferad
su much from the grobs, that the Court’of that city,
out of compassion, allowed him twenty-five pounds;
the man and bis servant declared that they i_u:rl L

o
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guthered eighty bushels of these obnoxions#insscte, "
In she year 1785, many provinees of France were

-80 infested by them, that the government offered

4 premiom for the best mode of degtroying them.
It is more particularly to feast npon this grub that
the rooks follow the plongh. When the larva has
arrived to its full growth, they cease to eal, amd
then bury themseclves in the earth to the depth of a
foot ande o balf or two foet. 1t const rucks itself o
very even sort of cocoon, smooth within, and lines it

with its excrements, and with some silken thread,
Their bodies become shorter and inflated. They quit
their skin and change into a chrysalis, through the
covering of which all the parts of the peftfect inscet
are easily distinguished. In the month of February
the cockchafer tears its envelope, and issues forth
under its final form. But the insect is at Hrst
vellowish, andsrather soft, and still romains for some
time under ground, to get rid of its superfluous
humidity. It approaches by little and little to the
L]
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siirfuce %of the carth, from which it does not issue
forth entirely until it is attrasted by o mild Beat
The contact with the air completely fortifies it, and
wives its externnl parts theie proper colour,

Having now arrived at its perfect state, it fbegine
to congregate in great numbers on the boeders of
forest® or woods, remaining molionless in the day-
time, but on the setting of the sun it issues forth

&

to devonr the leaves of the various trees, and is
not particular whether it be elm or lime. They
remain in this state eight or nine days, having
performed all the functions intendedsby nature on
their arriving at this their last stage. The female,
when about te lay her eggs, digs a hole in the earth,

L]
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with theassistance of Lier fore foet, about hal®a fuot
in depth, and deposies her eges, one by the side of
the other; having fnished this operation the insect
returns to the trees, and perishes afiey having lan-
guizhed one or two days,

It appears, from a paper printed in the Philo-
sophical Transactions for 1697, that these insects
committed grest ravages in particular districts in
Ireland. = « These insects,” says Mr. Molineux,
* were first noticed in this kingdom in 1688, They,
appeared on the south-east coast of Galway, brought
thither by a south-west wind, one of the most
common, [ might almost say, trade winds of this
country. LIrom hence they penefrated into the in-
land parts towards HMendford, abmut twelve miles
north of the town of Galway. Here and there in
the adjucent country, multitudes of them a ipeared
among the trees and hedges in the day-time, F::mging
by the boughs in clusters, like bees when they
swarm, In this posture they continued, with litele
or no motion, during the heat of the sun; but to-
wards evening or sunset, they would all disperse
and Ay about, with« strange bumming noise, like
the beating of distant drums, and in such vast nun-
bers, that they darkened the air for the space of two
of three square miles. Persons travelling on the
roads, or abroad in the fields, fonnd it "'—‘TY ungasy
to make their way through them, they would so
heat and lenock themselves against their faces in
their flight, and with such a force as to moke the
place smart, #nd leave & mark behind thew. Ina
short time after their coming they had so entirely
eat up and destroyed all the leaves of the troes for

L]
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in the middle of summer, was deft as bare ns ift the
depth of winter; and the noise they mnde, in gnaw-
ing the leaves, made a sound much resembling the
sawing of timber. They also came into the gar-
dens pnd destroyed the buds, blossoms, and leaves of
all the fruit-trees, so that they were left perfectly
naked ; nay, many that were more delicate than
the restslost their sap as well as leaves, And quite
vithered away, =0 that they never recovered again.
Their multitudes spread so exceedingly, that they
infested houses, and became extremely offensive and
troublesome.  ‘Their numerons young, hatched from
the ezes which théy had lodged under ground, near
the surface of th¥ earth, did still more harm in that
close retirement than all the flying swarms of their
parents had done abroad; for this destructive brood,
lying under ground, ate up the roots of corn and
gruss, and thus consumed the support both of man
and beast.  This plague was happily checlked several
ways. High winds and wet mizzling weather de-
stroyed many millions of them in a day; and when
this constitution of the air prevailed, they were so
enfeeblad, that they would let go their hold, and drop |
to the ground from the branches; and so little n fﬂ!l f
as this was guite sufficient to disable, and sometimes
perfectly to kill them : nay, it was observable that
even when they were most vigor8us, a slight blow
would for some time stun them, if not déprive them
of life, During these unfavourable seasons of the
weather, the swine and poultry of the Eountry would
watch under the trees for their falling, and feed and
fatten on them; and even the poorer sort of the
L]

some thiles round, that the whole countrw, though 7/-'
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conntryy people, when the country labonred®inder o
seafvity of provisions, lad a way of dressing them,
and living upon them as food. In a little time, it
was found that smoke was another thing very offen-
sive to them; and by buming heath, fern, &e., the
gardens were secured, or if the insects had glready
entered, they were thus driven aul again.  Towards
the latter end of summer they retired of themselves,
and so totally disappeared, that in a few*days you
coulil not sec one left. A year or two ago, all along
the south-west coast of the county of Galway, for
some miles together, there were found dead on the
shore such infinite multitndes of them, and in such
vast hieaps, that, by a moderate cgtimntn, it was com-
- puted that there could not he less®than forty or fifty
horse-loads in all; which was a new colony, or a
supernumerary swarm from the same place whence the
first stock came, in 1688, driven by the wind from
their native land ; which, I conclude, to be Normamdy
or Dritany, in France; it being a country much
infested by this inscet, and from whence England
lias, therefore, been pestered in u similar manner with
ewarms of this vormin ; but these meeting with a
contrary wind before they could land, were stopped,
and tired with the voyage, and were all driven into
the sea; which, by the motions of ity waves and
tides, cast their floating bodies in heaps to the shore.
#It i= observed, that they seldom keep above u year
together it a place, and their usual stages or marches
are computed to he about six miles in o year, Hitherto
“their progres? has been west erly, following the course
of that wind which Llows most commonly in this
country."”
*OL. 1. L
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“ 1M the year 1574, says Mouffet, © go great
a number of cock-chnfers were driven into the river
Severn, that they altogether hindered the mills from
working, and were with difficulty destroyed by the
united efforts of the people, and the different kinds
of h;urks, ducks, nnd other birds, which devoured
them with eagerness.”

Various methods have been proposed for destroy-
ing the insect both in the larva and imago j»when in
jhe larva state, it is propesed Lo cause the plough to
be followed by children, to gather up in baskets
such of these animals as the share might npturn, and
then burn them. The method proposed for destroy-
ing the perfect intects is to burn flambeanx made
of sulphur, surrotmded with piteh, rosin, and a slight
external layer of yellow wax: while the insects
rowain in a state of repose on the leaves and
bedges,*the flambeaux being paraded under, the
insects are suffocated by the smoke and the odour
of the sulphur, resin, &c., so that they are easily
shaken off and burned.

The ruok, juy, and several other omnivorous hirds,
are thought, instead of being reckoned u nuisance Lo
man, amply to deserve his Prutcctinn for the great
benefit they confer on the farmer; for nearly three
months of the spring they do little else than walk
about the Tields for the purpose of seeking for and
feeding on the grub of this destruchve insect, From
the foliowing curions caleulation, an idea may be
formed ne to the just value of these much injured
birds :—* Suppose a nest of five youflg jays, each
while yet young, consumed,” says & cautious oh-
server, + at least Gfteen of these full-sized grubs in

[ ]
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a day, agul averaging their sizes, it may be stid they
ench consamed twenty ; thig, for five, makes one
hundred : and if we suppose the two parents to de-
vour between them the same number, it appears thad
this family consumed about two hundred.  This in
three months, amounts to 20,000 ;: bot s the grub
continues in the same state four years, this"single
family, withont reckoning their descendunts afler the
first year, would destroy as many as 80,400 grubs.
Now, supposing that 40,000 of these insects would
have been in due time females, and that each fomali
lays, as is really the ease, two hundred eggs, it will
appear that no less than 8,000,000 of grubs Lave
been destroyed, or at least prévented from being
hatched by this single family of jovs." ,

That remarkable insect, commonly known by the
name of the deatb-wateh, under which, however,
several insects are confounded, hins been The canse
of more terror to mankind than anything in nature
of equal bulk ; its size does not excesd o quarter of
an inch, and the colour is very similar to decayed
wood, in which the animal lives.

It has been considered a portentive of denth to
some one of the family in the house, where it is heanl,
thongh the philosopher and naturalist may smile at
this absurd idea: # Yet,” eays Sir Thomas Brown,
“ the person who conld eradicate this efror from the
minds of the peeple, wonld save many a cold sweat
from thes meticulons head of nurses and grand-
mothers,”  This vulgar error no douht gave rise to

“the following lines of Swift :—

A wonl-wonn
Theat Jies in old wowd, like a bare in her form,

. L2
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Witk teeth or with elaw, it will bite ov will seraely;

And chamber-maids elivisten this wgrm s death-watch —s

Precanse, like a wately, it always eries olick ¢

Then wor be to those in the house who are sick—

For, sare s gan, they would give up e gliost

If the mazzot ories cliek, when it sermateles the pozt :

But, o kettle of scalding hot water injected,

Ti®ullibly cures the thubor affecied ;

Tihe omen s broken, the danger is aver

The magzot will die, and the sick will recover.

-

« In old houses, where these ominons insects abound,
they may be heard, during the day ns the spring
advances, to call to one another; which ecall, if no
answer be returned, the insect repeats in a different
place. This sharp ticking, which by its distinctness
quickly fixes the attention, is performed by mising
itself upon its hind legs, and then with its body a little
inclined, jt strikes its head with great force and agility
on the plane of position, and its strokes are some-
times so powerful as to make considerable impres-
sion, especially if they fall on any substance softer
than wood.  Mr. Derham tells us, that Le had two
of these insects in o little box for about three weels,
anid he could make one of thet beat whenever he
pleased, by imitating the insect, which can be done
by tapping with a nail upon the table; it having
become so familiarised ns to smswer readily. The
prevailing number of distinet strokes which this

insoct of il omen beats, is from feven to nine or
eloven times in quick succession ; which” very cir-
cumstance may, perhaps, still add, in some degree, to
the ominons character it bears amongst the vulgar,
The silence of night gives such full value to the love-
calls of these insects, that it has caused vulgar Em:l

4
]
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o i o
superstivions minds to suppose that the death-tick
\ is only heard at midhight.—

ol The wother's bell
Before the drooping Nock toll®d farth the® knell,
The solemn death-waich elick'd the hour she died !

. . 1 " L] .
I A more curions instance of laborious: indust ry is
furnished by the burying beetle. It was first re-
] . &

-
marked by M. Gleditsch, that dead moles aml
other small animals, if laid on loose ground, quickly
a curious circumstance, he placed one in his garden,
and found that on the thinl morning it was removed
from the surface and buried three inches beneath the
soil. It was strange that the dark and peaceful life
of a mole should have merited at some fmendly hand
however, Ipit four leetles under the carcase, he
buried the ereature again, and found that in six days
ditsch that these were the progeny of the beetles he

had seen, and that these had performed the rites of

disappenred. In order to ascertnin the canse of such
the honours of the sepulchre: observing nothing,
-it swarmed with maggots. It then struck M. Gle-
sepylture for the purpose of safely committing their
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voung %o & mass which, if not concealed, wosld have
been destroyed by the first ewrrion crow®. “Ac-
cordingly he placed four of these beetles under a
gluss cover, and gave them two dead frogs. In

twelve hours, two of the insects had buried one of the
frogs s the other two ran about the whole day, appa- l
rently busied in measuring the dimensions of their
work: and, on the third day, the second frog was i

also buritd. M, Gleditsch then gave theth a dead
¥unet : a pair of beetles immedintely prepared tointer
the bird. They pushed out the enrth from under
the body, and tugged at the feathers, and made all
the efforts suitablg to their end. The mule, how-
sver, chose to drive away the female, and for five
hours to labour “alone.  He lifted up and turned
the bird, gave it a more convenient arrangement,
and fromg time to time mounted on the cwrcase to
tread it down. At length, wearied with its labour,
it leant its head upon the earth, beside the bird,
and for a full hour remained as motionless as the
corpse by its side. After this it proceeded with
renewed vigour. And by dint of pulling from below ;
and treading it down from abbve, the dead linnet

was buried on the third day. The result of these
uxgnrimenls was, that in fifty days, our four beetles

had interred twelve careases, viz.: four frogs, three

small birds, two fishes, one mole, two grass-hoppers,

besides the entrails of u fish and two mogsels of the

lungz of an ox.

* Could one have imagined, says M. thiflt & smiadl beetle,
without the skl or assistance of any nther sieonger crcabure, could
bary under the earth in =0 shert n space of time, a mele, which
surpassed it at least thirty times in bulk and in weight -
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Thesg laborious operations generally taMe place
whin the weather lecomes st I.'-'I-dn}' wiart, say from
the midille of April to the end of October ; and it is
the smaller earcases only which are Jhus buried to
form & proper nidus for the eggs, and to nourish the
young fanuly which spring from them ; thes nature
has ordained the procreation of this specics Should
zo on under ground, becsuse foxes, ravens, and
other ¢irnivorous creatures, devouring she bodies
above ground, would swallow the larvie of this beel L@
along with their food, which might possibly extirpate
these singular but useful insects. The eggs de-
posited by the parent insect are white; from these
the lurvae proceed, which are, wifen full grown, more

“than an inch in length, and of % yellowish white

colour, with a scaly orange-coloured ghield across
the middle of each division of the body. Each larva
forms for itself an oval cell in the groundin which
it changes to a yellowish chrysalis, out of which, in
the space of about Eigljlﬂ.‘ll [t['l.}‘s.. |'I'|.'u1'?l21'|5- the
perfect insect as represented in the figure.

There is a small beetle oceasionolly found under
stones sind under Weaps of rotten plants, in many
parts of Great Britain, and known hy the name of
Bombardier (Brachinus crepitans), which, as its
cognomen imparts, may be considered as_the artillery-
man of insects. It has the power of emilling a
volume of blwe®scrid smoke, accompanied with an
explosion; which never fails to arrest the attack and
for a moment confound the audacious enemy,
especially b splendid carnivorous beetle ( Calosona
syeophanta),  When its assailant has recovered the
eizecr, of its surprise, the pursuit is renewed, a
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second discharge again stops its career, and duing the -
. = - v L]
mterval it takes the opportuniy of escaping, ~ In 7/
this way the artillerymen can keep up a running-fire,

=0 a5 to let off twenty good discharges successively.
On Lifting up a large stone in gravelly situations, an
explosion will be heard, aud o streak of smoke occn-
sionally seen issning from the ground ;—no sooner
is the alarm thus given, then twenty or thirty other
k

subterransan velcanoes vomit forth their littl smoke,
gridencing the terror and the remedy for it of a
colony of Bombardicr beetles.  There 1s also another
species, rather smaller than the former, which is

capable of exploding in the same manner abont ten
or twelve good discharges ; but they afterwards emit
u yellow or brown"luid. The smell of the smoke is
strong and pungent, and has some similarity with
that exhaled by nitrie aeid ; the Auid is eanstic, and
furns pr-'p:-r red, and produces on the skin, when
handled, the sensation of burning and forming red
spots, which pass into a brown colour, and though
washed remain several days. One insect of thiss

tribe iz said, in addition to the mere explosion, to have
the power of guiding with its Mnd limbs the acrid
smoke to any given spot, so os litemlly to entitle

it to the eredit of being a decent shot,
L]
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OxE of the larzest of our indigenous insects 1s the
stag-beetle, { Lucanwus cerens).  Itis chiefly found in
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u.-n-m-.v‘s'h;ul].- lanes, generally on an oak or glm tree
The perfect insect attacks thes roots and leavds of
those trees. It lies concenled in their stumps daring
the day, and feeds only during the cvening. Lin-
nens, however, states, that its food is the juice which
exudes from decayed onks. Their young burrow in
the bark and hollows of trees, aml there undergo the
nsual metamorphoses,

Its larva, which perfectly resembles that of the other
true beetles, is aLu found in the hollow of oak trees,
residing in the fine vegetable mould nsnally scen in
such cavities, and feeding on the softer parts of the
decayed wogl. It is of a very consideralle size, of a
pale yellowish or whitish brown colour, and when
stretehed ont at full length meaSures nearly four
inches.  When arrived at its full size, which, accond-

3 . . . .
vear, it forms, by frequently turning itself, and
moistening it with its glutinous saliva, a smooth oval

ing to some, is hardly sooner than the_fifth or .r.ixlh\(

:
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hollow in the earth, in which it lies, and afthrwards
remBining perfectly=still for the space of nearly o

month, divests itself of its skim, and commences
pupa or chrysalis,

It is now much shorter than before, of a rather
deeper colonr, and exhibits, in a strikinggmanner, the
rudiments of the large extended jaws aml hroad head,
&0 cnnapir‘umm in the perfect insect @ the legs are also
proportionably Inrger and lenger than in the larva

_gtate. The ‘:Im" of earth in which this chrysalis is

contained is considerably larger than a hen’s egg,
and of a rough exterior surface, and ]rtrrfi'fﬂj' smmoot |
angl polished within., The chrysalis livs three months
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before Tt gives birth to the complete insect, which
usually emerges i the months f July and August,

Bingley has a marvellous story of their supposed
rapacity, which, if not gravely stated by the reverend
editor of the Animal Biography, ns related to himselF
by ong of his own intimate and intelligent friends,
might have been supposed by the general reader to
liave been borrowed from the Travels of the veracious
Muanchan®en. s
= “ An intimate and intelligent friend of the editor
informed him that he had often found several heads*
of these insects together, all perfectly alive, while the
trunks and abdomens were nowhers to be found ;
sometimes only the abdomens were gone, and the
heads and trunks were left together. How this eir-
cumstance took place he never could discover with
any certajnty. He supposes, however, that it mnst
hive heen in consequence of the severe battles that
sometimes take place among the fiercest of the insect
tribes ; but their mouths not seeming formed for
animal food, he is at o loss to guess what bocomes of
their abdomen. They do not fly till most of the
birds have retired to rest, and ifdeed if we were to
suppose that any of them devoured them, it would be
difficult to say why the heads or trunks should he
rejected.™ o

The pecnliar instinet which nature has ordained
the different insects for the preservation of the kind
iz well exemplified in the tribe of the Pellet-heetles,
natives of both continents. Though tly casual ob-
gerver may be apt to raise associations rather un-
favourable to the eleanliness of these insects. Yot
their indefutigable industry cannot but cause him go
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be strnek with the wisdom of the Creator. 1!{'[1,1‘[‘[-r|_
the fonths of Aprileand September, several of these
inseets way be seen rolling globular pellets of moist
dung, which according to Catesby, “ethey discover
by the excellence of their noses.”  Their indust ry is
surprising, as well as the mutual nssistance gvhich
they render to one another in rolling these elabmlar
’ halls from the place where they made them ta the place
of their*interment, which 13 nsually sev®ral feet.
This operation is performed by fastening their fous
fore-legs firmly, raising their hind parts and forcing

the ball with the hind-legs. Several of them are
sometimes engaged in trundling one ball, which, on
meeting with impediments from the unevenness

of the ground, they sometimed desert; when,
l however, it is attempted hy others with success,
unless it happen to roll inte some decp  hollow,
where they are constrained to leave off; Lut they
continue to work by rolling the next Lall that comes
in their way. None of them appear to know

theiv own ball, lmt an equal eare for the whole

appears to affect 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 removing them from place to place,

the balls may be seen tnmbling nbout ovgr the little

ever ensily discournged, nnd tepented attempts usually
i
1
]

eminences {hat are in their way ; they are not how-

surmount the difficulties. This olject is effected,

becanzein the middle of cach of these pellets is buried

an egg, the rva of which, when awaked inte life,

finds its food already prepared for its use : after having

devoured the parent’s supply, it seeks the surface,
-
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and afibr the nsual time, it forms its pellet of moist
dong, coated outside with clay, which gives them \{
the appearance of round stones. Their roundness
has eansed mach .5||1'=.1ri=.-ie to Entomologists, as re-
gards the manner in which it iz formed; some sup-
posing that, having proceeded so fir as to allow of
its entering, the larva lays in a supply of clay and
dung, then fixes itself, and plasters first the out-
ward coat, ond then the inward, with the dung. It
gilently changes into a chrysalis, and afier a short
time it appears in the perfect insect, when it is of a
deep shining black colour, about three quarters of an
inch in length.

The strength of'these insccts is very great, which
is often shown By the planters in America placing
one under each candlestick, where they will remain
quiet until-the table is struck; the insect being
thus disturbed, will begin to move the candlesticks
about of its own accord, thongh in an awkward man-
ner, to the great delight of the visiters.

Several of this tribe were emhlems of the Egyplians,
and sccordingly are to be met with abundantly in |
their hieroglyphics, symbolicel of the world, the
sun, and of & courageons warrior : of the sun, from
its head being surronnded with radiated projections,
the numbgr of the joints of the fect equalling the
thirty days of the month : of courage, from an idea
entertained that the insect was born of a male: and
of the world, beeanse it rolled dung into®little orbs,

Amongst those insects which reside in ﬁtugnnnt\( i

™ —

water during their metamorphoses, e select the
Water-beetle, (Dytiscus marginalis), to show its

peculiar transformation. The larvee proceed from
[ ]
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eggs lef] in a singularly formed nidus of % silky
subtunece, which is allowed by the parent to flont on
the surface of the water: the part above is long and
tapering, as if toserve asa mark of soge distinction.
After the period of ten or twelve days, they put on

the form shown in the upper figure. They are of a
yellowish brown colour, measuring two inches and a
half in length, and rather transparent ; the body is
covered with strong shiclds; the end of theabdomen
iz furnished with twe long appendages, fringed on
their sides with fine hairs.  When the larva wishes
suddenly t@ change its position in the water, or dart
from the approach of some larger insect or animal,
which might®*devour it, the insect gives o prompt
vermicular movement to its body, striking the
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water t\'ith its tail, tho fringe of which fhen be- ),
comes very useful to the animal, sinee the t#il is
thereby: rendered more fit to resist the water, and to {1
canze the inseat to advance.  The head is rather flat, ;
armed in front with o pair of very strong, long, and
curveg j.-m'sl, which, when magnified, appear 1o have
at their apex an aperture or an oblong hole, through
which the insect sucks, by little and little, all the solid
partsof it prey, which generally consists of other larvae.
o Thev are even bold enough to attack water-newts
and tad-poles, and have been known toseize a young
tench of three inches in length, and to kill it in the
space of a minute : they are, therefore, considered as
one of the most nlischievous animals that can infest
a fish-pond.  Thée singular form of the larva cause
it to he considered by ancient anthors as analogous
with the shrhmp tribe, and it has actually heen referred
to that series of crustaceons insects under the deno-
mination of Sguilla aguatice. When arrived at its
full growth, the larva forms itself an oval hollow
coconn, male of soft earth or clay, collected from the
hanks of the water it inhabits ;.in a few days it changes 'l
into & chrysalis, which is of a =vhite colour. After
the space of three weeks it undergoes the last meta-
morphosis, as represented in the right hand figure.

The perfeet insect is rather more than an inch
long, of a blackish olive colour, with the outer mar-
gins of the neck and wings bordered with yellow.
The two sexes of this insect are easily dfstinguished

from each other. The male is known not only by IH
o

-~

smoothness of thewing-cases, but also bfthe breadth
the fore-feet, which are abbreviated and dilated, con-
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vex beneath, and serve ns a sucker: while .nl.] thie
fectuf the femule we similar to one another, and
the wing-cases are deeply impressed with a series of
longitudinal furrovws. =

On mint and other verticillated plants we some-
times find o very singularly formed larva of 1h‘|:~ tor-
toise beetle, Cassile vividis, which is yellowish brown
i colour, and of an oval shape, and has the sides of
the bodysedged with a fringe of projecting fdwes ; the
two terminal ones are longer than the rest, and gene,
rally carried over the body towards the head, while
the animal is in motion. On these filaments, it is said,

the animal collects its own excrement, and thus
forms itself a canopy of it over its back, probably
for the purpose of defending itself from the attncks
of its enemies. When it arrives at maturity. it
fustens itself to a leal, casts its skin, and commences

the pupa” stale, which is also of a very remarkable
shape, and is pecaliar for the Lreadth or dilatation of
VOL: 1L M
-
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the fole part ; from the chrysalis in the space of
three weeks proceeds the ingect in its ‘tomplete

state; when its length is nearly a quarter of an inch ; ?/ 4
its body is of an oval shape, and its colour brigln
green above, with the nnder part black,

g
!
o
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CHAPTER X,
NATURAL HISTORY OF THE MANTES, ke

Why called Fortune-tellers—Deseripion of the Nigna—TLarva—
Reesel's Observations—Destroved by Ants—Combat between
Twoe Mantee=—Manner of entmpping its Prey—Superstitions
Iden of the Hettentots—Notumal History of the Walking Leaf—
The Suppositien of the Tmdians — lts Similarity to o Leaf—
Walking Stick—Its Habit=—Thelr Fgg=—DNatural History of
Cock-toach — Whenee !ll‘DI!Ehl“Tlli'il'. Ravages — Manner of
laying their Epps—Natural History of the Earwig—The Care
of the Parent for her Young—Its vorneious Habite—Wings of
the perfect Inscet=—=Natural Histery of the Field Dug—Tts
Young, &c.

Tuis singular insect has, from its peculiar atti-

tudes, given rise to some superstitious ideas.  Bouffet
tells us, that *they are called mantes, that is,

fortune-tellers ; either because by their coming they
do show the spring to be at hand, so Anacreon, the
. M 2
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poet, sang; or else they foretel death or fawine, as o
Caxlius, the scholinst of "Theocritus, writes ; or laStly, *'/_
because it always holds up its fore-feet like hands, 7
praying, as it were, after the manner of their di-

viners, who, in that gesture, did pour out their sup-
plicatjons to their gods. Sodivine a creature is this
esteemed, that if a childe aske the way to such o

place, she will stretch out one of her feet, and show

him the rght way, and seldome or never mifse. As

she resembleth these diviners in the elevation of her

hands, so, also, in likeness of motion, for they do

not sport themselves as others do, nor leap, nor

play, but walking softly, she returus her modestly,

and showes forth o’ kind of mature gravity.” Such

are the marvellous stories told by ﬂlﬁ authors of the”
praying mantes. :

Mantides, is peculiar for the eggs being®imbedded by
the female in a ease of matter of the consistence of

fine parchment, of an orange colour, nearly two
-

This tribe of insects, which is seientifically I:t‘r.*m.::L{' i'
|
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inches o length, and about three-fourths ui'.:|.|| inch
\‘ *in Rs greatest dinmetor.  This mass is usually fixed
¢ to the stalk of some plant.  The ey themselves
J are arranged in two rows in the ceriaccons mass,
Ume of these masses being sent to Rasel, he ob-
served that a donble row of ege-like bodics—sprouted
up in cloze contact with ench other in a furrow,
which divided the mass longtitudinally; these little
eminendez soon beenme aniunted, for one of them
Rasel perceived the young mantes strugoling tg
eome forth, As soon as one had suceeeded in frecing
itself from the egg, it ran off with the agility of an
ant ; the colour, general form, and size of which it
Liad o no less striet resemblance fo, than to its nim-

tileness, A
Raesel, I]EtE:T'mi!ling T Rt_u{]_f their habits, inclosed
4 the young mantes in a glass vessel, but this confine-
ment appeared to be excessively irksome; the inseet,
m‘wangI_l.', made every attempt to escape from their
prison.  While the inscets ran about the glass,
Reesel remarked that they frequently came in con-
tact with each other, and that when this was the
case o battle ensued, and the victor, even at their
tender age, always devoured its vanquished brother.
Although Reesel was aware of the earnivorous pro-
i} pensities of this tribe of insects, he did not imagine
4 that these would be exercised on their® own kind ;
t and thinking that so unnatural a procecding could
.

only have been oceasioned by the eravings of hunger,

the observer then supplied the imprisoned mantes

“with ants fix food. 1 had no sooner done so, says

Reesel, than I pereeived my error : my young inscets

fled before the ants like sheep from wolves. The
L]
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] : .
whole commumity was in great commotion, and 1 ’
soom =iw the ants, whieh I had intended to be eafen,
falling on, killing, and eating the mantes. It wasa 5

matter of wonder to me, to remark how quickly the
mantes, which had only seen their own kind, know
their gatural enemies. I afterwards learned, that
ants fall on these insects, even when they are full
grown, and speedily kill them, I removed ﬁu_-.r young
mantes therefore as soon as possible out of the way
of their enemies, and put a dozen into a glass case
by themselves, and fed them with flies and plant
lice ; the size of the former frightened them at this
stage of their existence, the latter, however, ap-
peared to be a dainty food for them. Nevertheless,
although they had an abundant supply of nourish-
ment, they never censed to attack, kill, and cat each
other when they met; so that I speedily lost almost
the whole of my original stock, and thinking to pre-
serve the remainder by 1mrmittir:§ the insects to
stray among the fowers of my garden, I found that
tlil.’..‘i(‘, too, were lost to me, ]Iﬂ‘r“lng fallen o prey to
their enemies, the ants.

The same observer having put a full grown male
andl female mantis into a glass ease, and taken the
precaution of satisfying their hunger, saw never-
theless, that the eruelty was not surpassed by that of
the spider. ® No sooner did the two inscets espy each
other, than both remained stiff and motionless, fixing ‘l

L

their cyes on each other. In this condition they
continued a long time, when the whole frame of each
became violently agitated ; the neek wus stretched
out, the wings expanded and Huttered, while the
rest of the body and tail were moved with great
(]
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agitatiog.  They rushed townrds each other with the
utm®st fury, and hewed away with their sharp sabre-
like fore feet, to use Roesel’s expression, like a couple
of infurinted hussars. .

Barrow has remarked, that the Chinese take al-
vantage of the pugnacity of these insects, and keep
them separate, in bamboo cages, for Aghting, as we
do game cocks. He mentioned that they attack
each other with such ferocity, as seldom toquig their
hold without bringing away, at the sume timie, 3,
limb of their antagonist. This custom of making
them devour each other is so commeon, that, in the
summer months, searcely a boy is to be seen without
his cage of warriors. 2

~ Although irascible and cruel, tlt mantis is essen-
tially a cowardly inscet. An ant will put the largest
to flight, and even their own food, if it appear in the
shape of a blue-bottle fly, will terrify them, When,
however, the fly is not too large, it is curions to
remark how cunningly it endeavours to entrap its
prev.  For this purpose it raises its body, and lifting
up and joining its two fore feet, it remains for hours
motionless, in the attitude of one praying. When
the mantis espics a fly, even at a distance, it never
takes off its bright green eye from its destined booty.
The slightest variation in the movement of the fy
15 met E}' a correspondent one of the e¥e, without
moving the head of the mantis. If the fly should
not approash sufficiently near, or if, on the contrary,
it thould betray any signs of removing altogether,
1he mantis deags its body so c:mti{ms]].‘ towards its
rey, as to be almost imperceptible to the observer
it then stretches itself as near as possible to the fly,

-
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wit'umtfnl;.«ulutely shifiing its place ; and }r}l.cn it
lius approached sufficiently near, the long claws,
hitherto raised and folded ap, are thrown upen the
victim with thg rapidity of lightning. Reesel asserts,
that the mantis will hook up a Iy at the distanee of
fimir J‘J}:]Ju:i.

The insect thus caught is leld carefully by the
mantis until it mangles and devonrs its prey, limb
by limb. Having finished its repast, the ‘mantis
eleans its elaw, feelers, and head, with the greatest
apparcent edbe, and then sets forth in quest of fresh
bosty. Reesel says that a male mantis will eat four,
and a female six flies daily. .

The Hottentots consider the specics, which is
found in Seuth Africa, an insect ofsgood omen:
r]:ln.-citu if one should, by chanee, alight upoen
them.

——_

|
|
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The inscet, which is here represented, h:-.lut:;__ns to

0 L) a
et a teibe very analoggus to the Iast, but whese habits
1 and manners are tetally different, so much so that

3
izt

our readers may not consider them wnworthy of no-
tice. On looking nt the figure very attentively, one is
struck by the great similarity it Lears toa leaf. This

. opinien s also entertained by the Indians, who
helieve that these insects grow on the trees like
' leaves ; and that, when they have arrived at ma-

turity they loosen themselves and fly a®ay. It has
also eansed Messrs. Kirby nnd Spence to observe,
“Ta such perfection, indeed, has nature in them
carried hier mimetic arts, that yon would declare,
—gpon beholding some inscets, that they had rolibed
fhe trees of their leaves to form for themselves
artificial wings, so exactly do they resemble them
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in :T.trirl form, substanee, and vascular stroeture;
Sme rppn:wnti:l;:_ green leaves, anil others, tlwse oy
that are dry and withered ; nay, sometimes this
mimicry is so grquisite, that yon would mistake the
whole insect for o portion of the branching spray of
a tree.”

There are also some other species, which are wing-
less, and thevefore callid walking-sticks. Through-
out their metamorphoses these are stated to de more
especially found only in the colder latitudes, while
the winged species inhabit only the warmer parts
of the world. They also bear great likencss tu
branches of trees, which induced one of the former
mentioned authors t say, “1 have one from Brazil,
eight inches long,<hat, unless it was scen to move,-
could scarcely be conceived to be anything else than
a small branch with its spray; the legs, as well as
the head, having their little snags and knobs s0 that
no imitation can be more perfect.”

Their habits have been stated to differ from those of
the former tribe.  These inseets live on the trees, on ,
the leaves of which they feed by night; they are
very unsocial in their mode of life, being rarely
found more than two in company ; during the day
they are found lying elose under the surface of the
leaves of plants, with their fore legs stretched out
hefore, ImmHeI with their antenna, or feelers, as if
to protect them from enemies. Oune extraordinary
circumstance has Leen mentioned with gespeet to
these insects, that is, if by any violence they should
lose a limb, the same is reproduced, when they un-
dergo their change of skin, as occurs among crus=
tacea and spiders.
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' They fdo not lay their eges ina conglomerated mass,
\ but fndiscriminately seatter them in varions lrlm‘cx.
- k : .

They, as well as the more perfect inseets, are so like
Emrl{uns of vegetables, that if one was unaequainted

= with the cirenmstance of their dissim .1riLj.'1, he wonld
be induced to pronounce them seed-vessels of some
species of umbelliferous plants,

d Of the cockroach, or, asit is more generally termed,

black beetle, which so infests houses, but nsore espu-

cially the bakers’, in this metropolis. There are many,
species ; some of them are nearly three inches long.

'll'Jm}' principally inhabit the warmer parts of the

world, though now more scattered by means of

shipping. The one most commat in this country is
from Asia ; there is also another swhich eame with
raw sugar from the West Indies. This }mstiﬂfmus
race of beings, says an observer, are equally noisome
and mischievous to natives or strangers, but par-
ticularly to collectors. These nasty and voracious
insects flv out in the evenings, and commit monstrous
i depredations.  They plunder and erode all kinds of
vietnals, drest and undrest, and damage all sorts of
clothing, cspecially those which are touched with
powier, pomatum, and similar substances, every
thing made of leather, books, paper, and various
other articles; which, if they do not destroy, at least
they soil, as they frequently deposit o defp of their
excrement when they settle, and some way or other,
by that mgans, damage what they cannot devonr.
They dy into the flame of eandles and sometimes
into the dishes, are very fond of ink and of oil, into
which they are apt to fall and perish, In this case
- they soon turn most offensively putrid, so that a man
-
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the human ear, The inscet” fell into theear of o
soldier who was sleeping.  The accident caus®l no g
inconvenience, and it was speedily killed by pouring
oil into the e, and extracted by syringing the cavity

with warm water. F
In most other insects the parent is solicitous only
to place the pzgs in eirenmstances most favourable to l

their protection, after which she scems to forget even
the spot €0 which her offspring have been committed.
«But among earwigs, on the contrary, the eggs are
hatched and the young ones fostered by the parent.
M. Degeer relates, that at the beginning of the
month of June, he found under a stone a female
earwig, surrounded by a number of young offspring,
which were evidéntly her own, He put them ail
into a box of fresh earth: they did not enter the
earth, but placed themselves under their mother and |
between her legs, she remaining quite quiet, and
suffering them to continue there sumetimes for an
hour or two together. For their nourishment he
placed in the box a piece of very ripe apple, which
the old onc instantly seized on and began to cat with
avidity ; the young ones, too, seemed to eat a little, ‘

but with much less velish, On the cighth of June
he observed that the young carwigs had changed
their skins, and though this moulting had cffected
no material difference in their appesrance, yet by it
they were evidently brought nearer to the state of a '
perfect insect. . !

At another time, about the beginning of April, |
says the same observer, I found a Female n.-wwig-.‘_ .
under some stones, placed over a heap of eggs, of |
which she took all the care imaginable, without ever b

L]
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‘ qltliitillg them. Degeer took both the insect and
- theseres, and put them inte o box filled with earth.
b As he had scattered the cgws about, the parent
insect set about gathering them tgmether.  She
i seized them ene by one in Ler jows, removed them
carefully to the surface of the box, and in a fow {1;1!,'5
formed a little beap, on which he found her sitting
and brooding like a hen wver her chickens, The
voung burst their shells in the middlesof May.
Their colour was at first white. Degeer fed themy
with apple for some time, and saw them change
their sLhm more than once. The mother at last
died, when her young nearly devoured her carcase,
impelled, as Degeer supposes, to so unnatural a
leed by lhiunger and the want of roper food. One
only survived on the 23nd of Jur}'. In their larva
state they differ very little from the perfeet insect
& in outward :q:!u*:lr:umu, with the exception of want-
ing wings and wing-cases. The wings are folded
| up with wenderful neatness in the wing-cascs,
thuugh the former are nine or ten times larger
. than the envelope which contains them. The wings
are first drawn together lengthways like a fun, and
then re-folded across in two 1EI1{'un:m. places, one
about the middle of the membrane, the other from

the eentre where the first fuld proceeded.
A species of field-bug ( Pentatoma frisen) also
] shows a very great affection for her young offspring ;
though the,family consist of about thirty ur forty, yet
the parent pays as much attention as o hen does to
her brood.  §he never leaves them, and as soon as
she begins to move all the little progeny closely
follow, and whenever she stops they assemble in




7 NATURAL HISTORY, Ch %
clusters round ler.  Deseer remarks, that, if dis- !

vurbed, the mother shows everyssymptom of extes- y
sive uneasiness. In other ecirenmstances such an -
wlarm wounld kave causcd her immediate fight, but
now she mever stirred from her family, but kept
beating her wings ineessuutly with a rﬂplc] motion,
1vldcnt]r for the purpose of protecting them from
the :1pprc!:rndu1 danger.
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CHAPTER XI.

NATURAL HISTORY OF THE CRICKETS,

b Ll
History 1-I'.t|-.u House Cricket, ita Tabits, popular I'rejudices, ies
: Nofee—ITistory of the Ficld Crickot, diffieult to cutely, fis
Halides, its Bound,—A singular Speeice—Historv of the Male
Cricker, its Fore Lebs, its Chamber for its Emgs, ita Motameor-
phoses, Made of attacking it= Encmie £ ts Noise, Manner of
Might, supposed to be Laminens

Tue crickets and mole erickets rescmble eacl
other so closely, that we shall take the oppertunity
of bringing their respective histories into one
chapter.”

Tender insects, says White, that live abroad,
either enjoy only the short period of one summer,

or else doze away the cold uncomfortable months in
profound slumtbers; but the house erickets, residing
vBe. i1, N
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as it were in d torrid zone are always alert and
merry: a good Christmas fire % to them what the
heat of the 'h"i" duys is to others.

Around, in sympathetic mirth,
Lits trieks the kitten tries;

The ericket chirrups in the e I |
The erackling fazgot Mics. i

As on? would suppose by their living rfear fires,
shey are a thirsty race, and show a great pro- i
pensity for liquids, being frequently found drowned
in pans of water, milk, broth, er the like :
whatever is moist they affect, and therefore they
often gnaw holes in wet woollen stockings and
aprons that are hung to the fire. These animal
are not enly very thirsty but very voracious, for the
will eat the scummings of pots, yeast, and crombs
of bread, and kitchen offal or sweepings of almost
every description.

In the summer they have heen observed to Ay,
when it beeame duslk, ot of the windows and over
the neighbouring roofs. This feat of activity ac-
counts for the sudden manner in which they often
leave their heunts, as it does also For the means by
which they come into houses where they were not
known before especially, new-built houses, being
pleased with the moisture of the walls: and be-
besides, the softness of the mortar enables them to i
burrow and mine between the joints of the bricks or
stones, and to open ecommunieations from one room
to another., It is remarkable that fany sorts o
inseets scem never to use their wings but when they

wish to shift their quarters and settle new colonies.
L]
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When & the air, they move in waves or curves, like
wondpeckers, opentg and shutting their wings at
every stroke, and thus are always rising and sinking,
When their numbers increase to a gt degree, they
beeome pests, flying into the candles, and {lnbhing
into people’s faces. In families at such times they
are like Pharaoh's plague of frogs, in their bed-
chambers, and in their beds, and in their ovens,
and in their kneading troughs. i

Popular prejudice frequently prevents any ate
tempt being made to rid the house of this noisy
animal.  Many persons imagine that their presence
is attended with good fortune to thie inmates, and that
to drive them away or kill them will bring some mis-
furtune on the family. The noise of the cricket, ae-
cording to Degeer, is produced by the male elevating
its horny wing-cases, and rubbing them briskly
together. The sound, no doenbt, suggested the
uame, for it is exactly imitated by the syllables,
eree-cree. It is in the dusk of the evenine, when
friendly faces are assembled round the ti.rl:tziu;_.;
hearth, that the warmth raises the ericket's ery
of love. [t is the single tale, the one cliunt of
its life; and, however loud the conversation or the
laugh, its shrill note is heard through all.  This
shrilling was once so troublesome to aglady as to
cause her to resort to every means to dislodge the
insect from its roost: but all in vain. It so hap-
pened that a wedding was celebrated in her house
with all kinds of music. The trumpet and the
drum were rdther more than the cricket could ery
down: and whether it was fright, or whether it
wus anger at being vanquished, which drove these

- M=
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insects off, is not quite certain, but certain it is,
they mever after troubled the *house or the Indy.
There ave few, however, who objeet to the ery; for
over the lieart® of most men the merry chirp of the
hiouse ericket has power, calling up those ilays when
its single mote was mingled with many a voice,
which will not, perhaps, be heard again. The
learned Secaliger, it is said, kept some in a box, to
chieer hinP in his labours. 'T'his is also praftised in
#pain: and in Afriea, persons make a trade of
circkets ; they feed them 1n a kind of iron oven. and
sell them to the natives, among whom, the noise
they make is thought pleasing ; and these people
imagine that it assists in lulling them to sleep.
While tnking our evening rambles over the heath,
we sometimes heard the cheerful summer ery of the
field cricket ; but they are sosly and cautious, says
White, that it is difficult to obtain sight of one
of these somorons animals; for, fecling o person’s
footsteps as he advances, they stop short in the
midst of their song, and retire backward nimbly
into their burrows, until all suspicion of danger is
over. There is one way, however, by which an
observer may obtain his wish: it is by a pliant stalk
of grass being gently insinuated into their borrows,
whieh will girobe their windings to the bottom, and
guickly Dring out the ﬂnimulg, as it lays hold of
the grass with its paws. When the males meet,
they fight fiercely, as White found by some which
hie put into the crevices of a dry stone wall, where
Lie would have been glad to have mad® them settle
The first that got possession of the chinks would seize

on any that were obtruded upon them, with their
L]




Ch X1] THE BEETLES, ' 161

strong jaws toothed like the shears of o lobster
cla® ; with them shey |;crthruh: and round their
curivus cells.s They feed on such herbs as grow
Lefore the mouths of their Lurrows, and mrf_h stir
mere than two or three inches from home. Sitting
in the entrance of their caverns, they,chirp all mrrlut
as well os duy, from the middle of the month of
May to the middle of July, In hot weather, when
they are most vigorous, tlm': make the Wil echo;

amd in the still I:uurs of dorkness, may be Leard at
s considerable distance. In the beginning of the
season, their notes are more faint and inward, but
become londer as summer Jd-.'mcfn, and so die away
away again by degrees.

i The sounds of these animals,” says White, * do
not always give us pleasure according to their sweet-
ness and melody, We are more apt to be eaptivated
or discusted w ith the associations which they pro-
mote, ‘than with the notes themselves. Thus the
shrilling of the field crieket, though sharp and
stridulous, yet marvellously delights some liearers,
filling their minds with a train of' SUmmer Ju.]ua,_. ni
umrulnrw that is rural, verdurous, and jovous.'
I‘l]u, ".Lﬂurt]. s0Me [Crsons |:|1|m]t amusement when

l placed in a paper eaze and set in the sun, and sup-

plied with plants meistened with water, on which

I they will live some time, and become so “merry and
loud as to be irksome, when in a room wliere a

[rerson is J,li.htlg.

There is one species which is singularly furnished
with an appantus, like an umbrella, over the from
of the face, probably nseful for the purpose of pro-
tecting it when the animal is burrowing.

' .
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The name of the next riJmt:ii:!s_. the mole {;rickl;'l, i 1
o very good index to its furm gnd habits. © It ften ~

infests gardens by the sides of eanuls, where it is an
unwelecome guest to the gordener ; so much so, that
a German author of an old book of gardening was
induced 'to exclaim, ** Happy are the places where
this pest is not known." These ereatures also oeen-
sion great damage among the plants, &e, in kitehen
gardens, Ly burrowing, and by devouring the roots,
which ecaunses them to wither,  The. peculiar
shape of their forc-arms i= well adapted for the
putposes of burrowing, both by their grent strength
and Lreadth. ThE].' are turned ontwards, like their
namesalie® the mole, to whose habits they are very
annlogous, and enable the inscets when songht for
to burrow with very great rapidity, leaving a ridge
in the surfice ns they work; but they do not
form hillocks as the mole.  These animals prefer fo
their haunts moist meadows, also the sides of quiet
and running water, and swampy wet soil,
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Their habitations arve surronnded 1.1.'1'11: many
windin® passages, phich generally lead to a Jimil
of chamber g nursery, marvellously formed by the
parent for the preservation of lier offspring. This
chamber is about the size of a small ega, though not

quite so oval, neatly smoothed and rounded, and
within are deposited” more than a hundred eggs of
a dirty yellow colour. In a month, these give birth
to the young, which resemble the parent in every-
thing but the wings, except that at first they are
white, soft, and very small. The careful parent, it
is said, not only protects her eggs by forming the
oval chamber for them, but surrounds it with a
regular defence of ditches and ramparts, about which
she herself keeps anxious wateh. A lAack ground-
beetle is the enemy from whom she has most to
dread, bug for whom the maternal instinet is often
mere than a mateh; for, as it endeavours to creep
into the chembor, the mole cricket scizes it, and
Lites it asunder. * In the middle of April,” says
White,  at the close of day, these animals begin to
L]
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solace tRemselves by a low, dull, jurring note, con-
tinued for a |1|JI]:E time without interruption, And pot

unlike the chattering of the gaatsucker, but more P v
inward,”  When the mole erickets fly, they move in
rising and falfing curves, somewhat like the first
species.  They are supposed by some persons to be
luminons, and that these animals are probably the
iznis-fatuus, or jack-a‘lantern.
- ;
L]
| ‘
L]
L]
L
;
-
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he Dilea entertnined by the Ancients, by the Armbe—The sup-
prseil "||$~:| iing of the | etters on their Wings, &e,.——Their Food
—Ravnges = The Deseription given by Jl‘ll.|—]:||'|:l HBencficial
Results from the Locusts, used a3 Fowl—Nicbulie's Accown®
—Their Ravares in Darbary, in Transylvania, in Spain—Size
of 1he largest Specics—Ravapes in Molratta, and in Africa—
The Wart Eating Locust—Prickly '-ITIhh'- ipper—0n the Meta-
motrphoses of this kiml of Inseets

Chy X1k THE LOCUST, &c. - 185
Y L X it
CHAPTER XII. *

Tue history of the locust is indeed a sevies of the
areatest enlamities which human nature bas suffered,
]uu-‘nlom have been depopulated. In all ages and
times, these insects have so decply lmplcsul] the

imaginatiory, that all people have lpoked on them
with superstitions horror. Their devastations have
entered into ghe history of nations, and their effigics
have been perpetnated in ecins, like those of other
conguerors of the earth.
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We are the army of the great God, and we lay
ninety and nine eggs ; were the hundredth put farth,
the world would be ours—such is #he speech the Ve
Arabs put into the mouth of the locust. The
Mohammedans say, that after God had ereated man
from clay, of that which was left he made the
locust. The feeling which the Arabs entertnin of
this insect is well shown in the deseription they
give of it pedigree and person. Tt has the Lead of
Jhe horse, the horns of the stag. the cye of the
elephant, the neck of the ox, the Lreast of the lion,
the body of the scorpion, the lip of the camel, the
legs of the stork, the wings of the cagle, and the tail
of the drﬂf__,rm:. .

The wings in some being spotted, were thought b
many to be leaves from the book of fate, in which
letters announcing the destiny of nations were to be
read.

Much of this deseription isquite eriental, but such
is the meneral resemblance to some of the animals
mentioned, that in Germany one of its names is
grass-horse, and in Italy it is still termed eavallettn,
About its neck too, the integuments have some
resemblance to the trappings of a horse; though
other species have the appearance of !:g‘_-iug hooded.

Paul Jetzote, professor of Greek literatare, at
the Gymodsium of Stettin, wrote a work on the
meaning of the three letters, which were aceording
to him to be geen on the wings of those locnsts
which visited Silesia in 1712, These letters were
B. E 8., and formed the initials of thoe Lath words—
“ Bella Erunt Swva,” or “Babel Est Solitudo
alzo the German words, * Bedeutet Erschreckliche

L ]
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Sehlacten,” portending frightful battles, « Dedeutet
untl Erfreuliche Siege,” portending hnppy vietories.
There are Greek and Hebirew sentences, in which no
doubt the professor showed ns mucheearning, judg-
ment,and spiritof prophecy,as inthose already quoted.

Not content with the dreadful presence of this
plague, the inhabitants of most countries took that
opportunity of adding to their present misery by
prognosticating future evils. The dircetien of their
flight pointed out the kingdom doomed to bow uniey
the divine wrath. The colour of the insect desig-
noated the mational uniform of such armies as were
to go forth and conguer.

Aldovandus states on the atthority of Cruntz,

“that Tamerlane's army being infested by locusts, that

chief looked on it ns a warning from God, aml
desisted from his designs on Jerusalem. ;

But to turn from these idle tales to the renl
horrors of its history. The locust feeds on all green
things, though the food i= not the same with ench
kind, Somne prefer the rankest and coarsest gross,
and leave the finer untouched. They have been
known to consume the straw with which the vines
were bound to the poles of a vineyard, and pass over
the shrub itself. But whatever tfm]r‘ full on they eat
with veracity, and leave whole countries which
before were green quite black, and as"f burnt by
fire. But though voraeious, and though the plains
on whiche they may have happened to alight, may
not be sufficient to supply the whole of their eountless
mytinds, yew there is o semblance of subordination
among them. They are not observed to scramble
for the portion which a more fortunate neighbour

-
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may have alighted on, but each takes that which
falls to Lis lot. p e

Pliny has given ns many tales of he ferocity of -
these Insects, gund  Aldvovandus has copied them.
That they fall on the snake, and seizing it by the
neck throttle it ; and that one 15 & match for the
serpent.  That they consume animal as well as
vegetable substances is improbable ; they have been
known, hpwever, when several have been shut up
t;nguthr.-r, to fall on, attack, and devour each other,
1 this respect imitating many species of herbivorous
coterpillars,

Their numbers are so great, that the sun is for
hours eclipsed byea flight of these insects, A
German author has made @ rough estimate of a”
swarm, which in the year 1693 covered four square
miles of ground. He made out that, when he trod
on the gruuud, at least three were erushed, and that
in & square German measure, less than an English
fuot, ten were destroyed ; and after determining the
number of these square measures, in the four square
miles, he coneludes that ninety-two billions, one
hundred and sixty millions of locusts were congre-
gated on that surface.  This is altogether n moderate
calenlation, for not only is their number more com-
pact in breadth, but they are often piled knee high
on the eartl®

No wonder then, that the swarms which visited
the Islands of Formosa and Tayowan, in 1645, caused
by their numbers such a famine, that 8000 men died
of hunger; or that the Leaps of rotten carcasses-
washed on the shore by the sea, caused according
to St. Augustine, such a plague, that in the kingdom

-
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of DMlagsinissa alone, 800,000 perished. Frane
Alvlirez, in his Ithuerario Ethiopico, states that
when in that dountry, such a host of loensts gathered
there, that they expelled the inhaBitants of the
district, who were unwilling to resort to the means
which wonld have destroyed this pest, lest by so
ﬂul’]lg they should be thought to rebel agpinst this
punishment of the Deity. They witnessed the de-
struetion’ of oll things with sighs and wringing of
hands, and at lust were driven from their homes to
preserve their lives.  The melancholy spectacle
move Alvarez much.

The accounts of their ravages, published during
the last century, give the liveliest picture of their
devastations,

Hungary, Dth June, 1748.—The misery is hourly
increasing, The inhabitants are now obliged to sell
their kine, for there is no longer any grass to feed
them with, and instead of it, the locusts are covering
the fields knee deep.

28th June.—The locust has appeared on the
Danube and Theisse, in such numbers, that we are
reduced to the direst neeessity.  They cover a cirele
of four miles, and not a blade of grass is to be
seen.  Their eslour is brown, and when we drive
them into the water, they swim to the opposite shore.
When they have consumed all, they leave an intole-
rable stench behind. Tt is all over with Liarvest:
we go out three or four thousand together, driving
our cattle before us, to slay these pests, ut the
slanghter of 900,000 only makes place for 100,000
more,

Vienna, 3rd Juln—The plague of the locust is
exwnding from Lower Hungary ; and the reports

L RS -y~
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from Funfkirehen 50y, that they hiave [;L]tiw '|,'|.'j|;||v|-J
and crossed the Danube in sueh conntless 1111,-1'5.-1{13
as to darken the sun.  In one night they have so
completely destroyed the grass and the foliage of
trecs, that they now louk like bave brooms.

Clausenberg, 30th June.—The loensts which have
taken possession of our district, are red. They
have fixed particularly on the banks of the Marasch,
near Surworas, and have' covered o cirele of four
dungarian miles, in sueh numbers, that independent
of those killed by aecident, we have felled and burnt
four thousand baskets full. They consume the pri-
duce of the whole Lind.

Hermunstadr, 1(th July.—Prayers are offered up_

in all places in which the quail and the locust has
not as vet been sent. The latter are coming from
Carlsbad here, The vineyards, which are wonderfully
prolifie, are alone untouched by these inscets. Every
other thing which they meet with on their march,
the herbage, the forest leaves, and even the bread in
the houses, is booty and foud for them.

24th July.—To day they have poured in on us in
m}'riud.!_. and we have in vain tried everything to
n]llilnﬁir: their victorions carecrs Six thousmul men
sallied forth with flails amd suel other utensils,
but all in vain. Yesterday a hussar, coming from
the plague Sommittee, saw such a host of these insects
near Szanda, that they covered the country for a
mile round, and were so thick, that the hussar,
though on horseback, was oblized to dismount and

halt for three hoors, ontil the inhab®ants of the

district, coming with all sorts of instruments Leat
about, and ferced with loud ertes these locusts to
quit the spot. ~

e
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Warspw, 17th July.—The accounts from Podolia,
Voltynia, and the dkraine, give terrible accounts
.of the loensts # they cover the country for miles, and
« are heaped up a foot high. .

Breslan, 8rd August.—The locusts still infest
Podolis, and the Ukraine ; bnt as some great hail-
stocies have Balla andiicroshed myr m{Es, and the
storks and other birds are flocking nbout them, we
hope that this plague will be removed. Tdie stench
they cause is extremely disagreeable to travellers.

Labyerew, 25th July.—The whole of Starastey is
in possession of the locusts, which cover the land in
such elonds, one host pushed onwards by another,
that in some places it is impossible to poss,

Warsaw, 15th Aungust.—The loeusts are within
four miles of us. A few of the vanguard ushered in
the rest, but none have reached the ecity. They
divided themselves into four divisions, eacl of which
took a separate direction. A certain prince sent out
soldiers against them, and they fired not enly with
small arms, but cannons, upon which they divided,
and thus got rid of the danger.  On the other hand,
the storks and ecranes were unluckily frightened,
for they consumed mony of these insects :l:.uh..
Travellers who come hither, are obliged to wall
knee deep among them, and |Iiﬂ'ltu.. a  dreadful
stench ; and w hen they fly against the haked hand
and fm- they cause huu:mg hll.:-]tt" rs on the e-l.m 80
that the sufferers becme powerless through pain.

Falkenherg, 15th August.—I have JLLSI. seen a
sight whichs | never before witnessed in any life,
tliL tlizht of the locusts which are coming from
Poland. I never could i imagine anything so terrible.
Tleis day is beautiful ; but l;u. fore 1 cuul:l look round,




o,

192 » ¥ATURAL HISTORY. [ch, XiL

a thick smoke came over us, ns if o forest gvere on
firc. This happened at twelve o'clock. A feaTful
sound pecompanied the smoke, like thi rumbling of -
stormy wind. ® The sun was :]arkcucd, anid we r.-a:u]d
nof see ten paces before us.  The sky never poured
down sumw so thickly, as it teemed with locusts.
Their eourse is orderly, as they all appear to go to
one spot. These which have settled lLere consume
in a mom&nt all herbage and garden stuff to the very
woots, and after a short halt fly off. It is now three
w'elock, and the speetacle is not over.

Breslan.—0On the 251k they went towards Bies,
and their fight lasted four hours. The sun was
s0 darkened, “that they whe were without could not
discern the eity.

London, 15th Aug,— Towards evening, a dark black
cloud was scen gathering in the east, which turned
out to be a swarm of locusts. Many fell in the
streets, ond others in St. James's Park. They are
no doubt a portion of the swarm which devastated
Paland. The accounts from Norfulk state, that the
trees are as leafless now ns in winter, Luckily,
however, these islands are and have been compara-
tively exumptu([ from the awful visitations of this
pest.  The common people, not eontent, however,
with the tegrors of the scene, have added to them,
by stating that some of these insccts were seen as
big as pigeons, the probability *em-r that large lirds
wire forced to take n;riil flight, and, being seen to
head the swarm, were mists len for its Iea{lcr.-,. Many
peaple, too, have endeavoured to make ofit that, pre-
vious to the flight of the main body, the locusts send
out scouts and a quarter-mastel general to recon-
noitre the grmlnl.] onn which the whele are to settl®
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It is po wonder, then, that from the earliest times :
mefns have been resorted to to mitigate the horrors
which the locfist oecasions.  Pliny states that there
wis a law in Cyrene which c-.unpgf]ﬂ'l!ll:r inhalbitunts
to destroy these ercatures three times in the yeur;
the first in their egr state, the second when' they
were hatehed, and the thind when the insect was
mature. The inhabitants of Lemnos were obiliged
to bring a certain number 1o the authorities,

It is after the perusal of the above that we recors
nise the deseription given by the prophet Joel of
their devastations, as sublimely characteristio: « A
day of " darkuess and of looriness, a day of clouds
and of thick darkness, as the midrning opened upon
the mountains: a great people and a strong. A fire
devoureth before them, and Lebind them a fame
burneth.  The land is as the garden of Eden before
them, and behind them a desolate wilderness ; yeu,
and nothing shall escape them. The appearance of
them is as the appesrance of lorses, und as horsemen
so shall they run.  Like the noise of chariots on the
tops of mountains so shall they leap; like the noise
of a flame of fire that devoureth the stubble. us o
strong people set in buttle array.  They shall- run
like mighty men ; they shall elimb the wall like men
of war. And they shall mareh every one on his
ways, and they shall not break lis ranks; neither
shall one thrust another. They shall wallk erery
one on his path, and Shen they Tl upon the sword
they shall not be wonnded. Tlm_l,' shall run to and
fro in the citt. They shall run upon the wall, They
shall elimb up upon the houses. They shall enter
in at the windowsslike a thief. The earth shall

0L, 1. 0
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quake before them s the heavens shall tremble: the
sun o moon shall be dark, andsthe stars shall with-
draw their shining.” * /F

The neight®urhoed of Arles in France was so
infested by locusts, that a reward was offered for so
much wnight of them killed, and in twenty days the
whole were exterminated. The people spread canvas,
and going opposite to it sot up great eries, which
drove thefinseets against it. They were eollected and
sent in sacks to the government., In Ttaly a similar
menns consed bwelve thonsand sacks to be collected.
Huge graves were made, anil these collections rammeil
down into them and covered with guick-lime,

These insects, Ferrible scourges as they are to ,_(
man, are nevertheless ministers of L‘IE"I'I{"ﬁEi.'.If changes
in the economy of nature, They clear away those
rank and noxious weeds which choke the seil, and
thus allow the earth to appear in a far more beautiful
dress, clothed with new herbs, superb lilies, and
fresh annual grasses and youns shoots of the perennial
kinds, affording delicions herbage for the wild eattle
and game. They turn up and excavate the surface
of deserts, in fulfilling their instinet of depositing
their ewas ; and as subsequent rains kill both them
and their young brood, firnish o manure in places
inuceessiblg to the approach of man.

They also serve as food not only to birds but even
to man, Pliny mentions that it was an ordinary
delicacy among the Parthians Sl Diodarus Sienlus
aseerts that the |inE1'L-.|.u.-s subsisted on them.
Whenever visited by these insccts they pursiued -
them with great eries, which eausing them to fall,

they gathered them in heaps, mmd sprinkling them i
L]
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over with salt, thus preserved them for future use.
Liw Africanns says that the Arabians and Liybians
rejoiced in the {'}:milig of the locnst, whicl they
canght and ate either boiled or dried in the sun.
Beds mentions that the poor of Palestine soaked
these insects in oil and used them as food. In fact,
most of the nations who lave been visited by this
pest have probably in the first instanee been alilized
to feed on the locnst throngh necessity,eand have
gontinued it subsequently from choice. .
The Jews evidently were not only allowed to
consume these ereatures, but actually did se, and
the rabbins gave the marks by which the clean might
be distinguished from the unclean species. 1t is
Ceonjeetunal too by some Hebrew schull:ars, that the
word which is translated quail in Exodus vefers to
the locust. This word (selavim) says the anonymons
author from whom I quote, was never thought either
by the older or the later rabbins to be equivalent to
quails, alilough they did not know what to make of
it.  Josephus, prolably from a similar reason, wis
the first to translate it by quails, because the Greek
word, used in the text of the S-uptu:l.;;iut, has o great
resemblance with that which signifies quail.  And
these authorities have been followed by our trans-
lators, p
It is diificult to conecive how such & number of
quails could be gathered together as to cover the
surface for, miles two ells high, how they eonlid be
canght when there, and how preserved sweet during
the sojournsof the Lsraelites ; although all these
ditficultios Liiﬁ;:£|:u:|r if in the passage alluded to the
word be applied to ghe ]uﬁu;t. Their manners, their
3 o2
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forming the food of the gurroutiling nations, their
long continuanee on the spots ox which thef scule,
seem to confirm the above conjecture,aind lvave the
miraculons int@rposition of a speeial act undisturbed.
That the food of John the Baptist, which was said to
Lave been locnsts and wild honey, was probally the
inseet and not any part of a tree, is probabile from
what has been alveady said. The carlier commen-
tators of she Testament being ignorant of the fact of
grasshoppers being nsed as food, thought that the
achridus, which St Jolin ate, must have beeu achro-
drica or the buds of trees, and others read achradas,
which say they, means in Theophrastus the wild
pear. A hmlg and *learned summary of the dispute
is to be found in Aldrovandus. ;
The following extract from Niehulir verifies some
of the statements which have already been made,
especially with regard to their devastations ; Lut le
states that the Arabians distinguish several kinds of
these inseets; to which they give separate names,
They refer only to the delicacy of its Hesh, and not
1o the nature of the inseet, ‘I'he red loeust is termed
Muken, as it is esteemed Ly the epicures much
fatter and more suceulent than the light lecust,
which is ealled by them Dulbe, beeause it has a
tendency to produee diarrhoea. The inhabitants of
Aralia, Persin, Afriea, and Syria, are acenstomed to
vat them. The Turks have an aversion to this kind
of food, but if the Europeans express thy same, the
Arabians reminid them of their fondness for crabs, &e.
This lkind of food, however, is suppnsnl to thicken
the Blood and produce melancholy. The noise they
made, says Nicbubr, in Hying, is frightful and stun-
L ]
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ning, like that of a waterfull, but it is compared
by #Bochart to the sound of a flame of fire driven by
the wind, and the effeet of their bite to that of fire.
Dr. Shaw, who was o witness of thaxdlevastations of
these insects, in Barbary, in 1724, thus deserilies
their babits. They first appeared in March when
® the wind had been southerly for some time.  In the
beginning of April their numbers were so vastly in-
ereased, that in the heat of the day they forsed them-
selves into large swarms that appeared like cloudy
and darkened the sun. In the middle of May they
bezan to disappear, retiring into thudpluin-; to deposit
their egze. In June the young brood began to make
their appesrance, forming manf compact bodies of
several lumdred yards square, whicl, afterwards,
marching forward, climbed the trees, walls, and
houses, eating every thing which was green in their
way. The inhabitants, to stop their progress, laid
trenches all over their fields and gardens, which they
filled with water. Some placed large quantitivs of
Lieath, stubble, nnd such like combustible matter in
rows, and set them on fire on the approach of the
loeusts.  Dut all this was to no purpose, for the
trenches were quickly filled up, and the fires put out
by the great number of swarms which sueeeeded each
other. A day or two after one of these was in
motion, others, that were just hatched, eftme to glean
after them, gnawing off the young branches and the
very hark af the trees.  Having lived near a month in
this manner, they arrived at their full growth, anil
threw off the worm-like state by casting their !-]iil_i.
To prepare themselves for this change they fixed their
hiujur part to semebush or twig, or corner of @ stune,
-
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whien immediately, by an undulating motion used on
the oecasion, their heads would fisst appear, and son
after the rest of their bodies. The whete transforma-
tion was performied in seven or cight minntes’ time,
nfter which they remaiwed for a little while in a
Linguid condition ; but as soon as the sun and the air
had hardened their wings, and dricd up the moisture
that remained, after casting off their sloughs, they re-
turned tostheir former greediness with an addition
lgth of their strength and agility.  Dut they did not
long eontinue in this state before they entirely dis-
persed ¢ after laying their eges, they directed their
conrse northward, and probably perished in the sea.
In that country, hdwever, the amazing fertility of
the =oil, and warmness of the climate, zenerally
render the depredations of these insects of little con-
sequence; besides that many eircumstances coneur to
to diminish their number, ™ Though naturally her-
bivorous, they often fight with each other, and the
vietor devours the vanquished, They are a prey too
of serpents, lizards, frogs, and the carnivorous birds.
They have been found in the stomachs of the eagle
and different kinds of fowl. They are also used as
food Ly the Moors, who go to hunt them, fry them in
oil or butter, and sell them publicly at Tunis and
other places, i

The follotving interesting account of the ravages
of the locust is given in the 46th vol. of Phil. Trans.:—

“ The first swarm entered Transylvania in August,
1747 ; these were succeeded by others, which were so
surprisingly numerous that when they %eached the
Red Tower they were full four hours in their passage
over that place; and they fleweso close that they

-
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made a sort of neise in the air by beating with their
wimgs hgainst one gnother, The width of the swann
was seme husdreds of futloms, and the height or den-
sity may be casily imagined to be mgre considerabile,
inasmuch as they hid the sun, and durkened the sky,
even to that degree, when they flew low, that people
could not know wne another at the distunce of twenty
yards ; they were to fly over u river that runs by the
valleys of the Red Tower, and could find neither
resting place nor food, but being ot length tired of
their tight, ene part of them lighted on the unrife
corn on this side of the Red Tower, such as millet
and Turkish wheat ; another pitched in a low wood,
where, having miserably wasted the produce of the
‘Iand, they eontinued their journey as if 4 signal had
been given for o march, The guards of the Red Tower
attempted to stop their irruption into Transylvania
by firing at them; and, indeed, when the balls and
slhiot swept through the swarm they gave way and
divided ; but having filled up their ranks in a mo-
ment, they proceeded on their journey. In the month
of September somw troops of them were thrown to the
sround by great rains and other inelemencies of the
weather, and, thoroughly svaked with wet, they cropt
along in quest of holes in the carth, dung, and straw,
where being sheltered from the rains they luid a vast
number of eggs, which stuck together by a visciil
juice, and were fonger and smaller than what are com-
monly called ants’ cges, very like erains of oats. The
females, having laid their eggs, die like the silk-worm ;
and we Transylvanians found that the swarms which
entered our fields by the Red Tower did not scem
to intend remaining there, but were thrown to the
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ground by the force of the wind and there laid their
cirgs s a vast number of which bejng turned up gl
ernshied by the plough, in the ensuing spring, yielded
a yellowish juicg.

5 In the spring of 1748, ecrtain little blackish worm=
were seen lying in the fields, andl among the bushes,
sticking together, and collected in clusters, not unlike
the hillocks of moles and ants. As nobody knew what
they were, fhere was little or no notice taken of them,
and in May they were covered by the shooting of the
eden sown in winter ; but the sulzequent June showed
what these worms were ; for then, as the corn sown
in the spring was pretty high, these ereatures began to
spread over the fieldss ‘and became destructive to the
vegetables by their mumber, Then the country people,
who had slighted the warning given to them, began
ta repent of their neglizenee ; for as these insects were
dispersed all over the fields, they could not be extie-
pated without injuring the corn. At that time they
ditfered little or nothing from our common grass-
hopper, having their heads, sides anid back of o dark
colour, with a yellow belly, and the rest of a reddish
hue.  About the middle of June, according as they
were liatched, svoner or later, they were generally a
finger's length or somewhat Jonger; but their shape
and colour still continued. Towards the end of June
they cast of® their ontward covering, and then it
plainly appeared that they had wings very like the
wings of bees, but as yet unripe and lu:lu:lmmndml;
and then their bodies were very tender, and of n

yellowish green ; in order to render themsglves it for -

Aying, they gradually unfolded their wings with their
Linder feet, as flies do; and ns sogn as any of them
L]
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foutid themselves able to use their wings they soared
up, end Mying round the others entiecd them to join
them, and thue their numbers inercasing daily, they
took cireular Hights of thirty or forty yumwls square until
they were joined the rest ; and after miserably laying
waste their native fields they proceeded elsewhere in
large troops.  Wherever those troops happened to
pitch they spared no sort of vegetable, they ate up
the young corn and the very grass ; but neshing was
more dismal thin to behold the lond in which they,
were hatched, for they so greedily devourcd every
green thing thercon Lefore they could fly, that they
left the ground quite bare.  Ditferent methods are to
~be employed against them according to their age and
state ; for some will be effectual as soon as t]m}' are
hatehed, other swhen they begin to crawl, others, in
fine, when they begin to Ay ; and experience lias
tanght us here in Transylvamia that it would have
been of great serviee to have diligently songht ont
the places where the females lodged, for nothing was
mare casy than to have carefully visited these places
in March and April, and to destroy their czgs and the
little worms with sticks and briars, or if they were
not to be beat out of the bushes, dunghills, and heaps of
straw, to set fire to them ; and this method would
have becn VErY easy, convenient, and snecessful, as it
has been in other places ; but in summer after they
have mavched out of their spring quarters, and invaded
the corn fielils, &e , it 1= almost impossible to extirpate
them withont thoroughly thrashing the whole piece
of land that karbours thim with sticks or fiails, and
thus erushing the loeust with the produce of the
land. Finally, when the corn is ripe, or nearly so,
-
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we lnve found, to our great loss, thut there is no
other method of getting rid of them, or even dimisish-

ing their number, but to surround thepicee of ground
with a multide of people who might fright them
away with bells, brass vessels, and all other sorts of
noise.  Dut even this methoud will not suceeed until

the sun is pretty high, so as to dry the corn from dew,

for utherwise they will either stick to the stalks or lie

hid under the grass; but when they happen to be
silriven to o waste picee of ground, they are to be beaten
with sticks or briers ; and if they gather together in
heaps, straw and litter is to be thrown over them and

set on fire.  Now this methed seems rather to lessen
their number than®totally to destrey them, for 511:1"}"{
of them lurk under the grass ar thick corn, aud in the
fissures of the ground, from the sun's heat ; wherefore i
it is requisite to repeat this operation seversl times in
order to diminish their numbers, and consequently

the damage done by them.

« It will likewise be of use, when a large troop of
them hos pitehed, to dig a long trench of an ell
width and depth, and place several persons along its
edges, prm'irli:ui with brovms and such like things,
while another numerous set of people form a semi-
girele, that takes in both cnds of the trench and
encompassgs the locusts, and, by making the neise
above mentioned, drive them into the trench, ont of
which, if tl]u}' attempt to eseape, those on the L'{]gt:s
are to sweep them back, and then erush them with
their lrooms and stalies, and iy them by throwing 1
in the carth again.  But when they have begun
flv there should be horsemen on the wateh in the
fields, whe, upen any appearance of the swarm
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taking wing, should immediately alarm the neizh-
boushiooll by a eertain signal, that they might come
and fricht them from their lands by all sorts of
notse s und if, tived with fiying, tley happen to
pitch on a waste piece of lamd, it will be very easy
to kill them with sticks and brooms, in the evening
or very carly in the morning, while they are wet
with dew, or at any time in rainy weather, for then
they are not able to fy. I have already taken
notiee, that if the weather be cold or wet in autuinn,
they generally lide themselves in secret places,
where they ley their egges and then die.  Therefore,

great care should be taken at this time, when the

pround iz freed of its L-rc-]p, to destroy them lefore

A

they lay their eges.  In the month of September,
1748, we reccived certain intellipence, that several
swarms of locusts lnd come out of Wallachia into
Tramsylvania, through the usual inlets, sud took
possession of o tract of Innd in the neighbourhood
of Clansenbierg, three miles in length, ‘-'I'hl.'i'l:" It Wi
not |'m.~'-5.ih|c to save the millet and the Turkish corn
from these devonrers,”

In Dillon’s Travels throuzh Spoin, we find the
fullawing sceount of the devastations of a species of
locust in 1754, 55, 56, and 57.  # The locusts are
continually scen in the southern parts of Spaoin,
particularly in the pastures and remote uliealtivated
districts of Fstremadura, but in general are not taken
notice of, 1if not YTy TIUEerons, s llu:].‘ eullltlluIli}'
feed upon wild Lerbs, without preying upon gardens
and cultivated lands, or making their way inte
houses. T'he peasants look at them with inditferones
while they are frisking about in the fields, neglecting

[ ]
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any measure to destroy them till the danger is
immediate, and the fovouralles moment to remedy
the evil is clapsed. 'Their yearly miumber is not
very considerable, as the males are far more nume-
rous than the females. 1 an equal propartion were
allowed only for ten vears, their number would be
0 great a5 to destroy the whole vegetative system ;
beasts and birds would starve for want of subsist
ence, and even man would become a proy to their
ravenous appetites.  In 1754 their increase was so
great from the multitude of females, that all La
Maneha and Portugal were eovered with them. and
totally ravaged : the horrors of famine spread even
Further, and assailtd the fruitful provinees of Anda-
lusia, Murcia, and Valencia. These locusts seem to
devour, not so mueh from a ravenons appetite, as
from a rage for destroying every thing that comes in
the way. It is nat surprising that they should be
fond of the most juicy plauts and fruits, such as
melons, and all manner of fruits and herbs, and feed
also on arematic plants, such as lavender, thyme,
ani rosemary, which are so common in a‘il::ﬂn, that
they serve to heat ovens; lmt it is very singular,
that they eat cqually, mustard-seed, garlic, and
onions — nay, hemloek, and the most rank and
poizancns *IT:I!!LE, sueh as the deadly night-shade
and the thorn-upple; they will even prey upon
erowsfoot, whose eausticity burns the very body of
beasts ; and such is their nniversal taste, that they
do not prefer the innocent mallow to the bitter furees,
or e to wormwond, eomsuming all alike, without
predifection or fvour, with this remarkable circum.
stance, that during the four wears they committed
L]
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such Lihlﬂl]ﬁﬂ havoe in Estremadurs, the Tu'l.':'-:t]n]plp,
e Molunnm [yeopersivon of Li]lll:’l:lu‘-, wis the unly
plant that  escaped their rapacious teeth, and
claimed a respect to its root, leave®, Hower, and
fruit. Naturalists may search for their muogives,
which I am at 2 loss to discover; the more, as |
saw millions of them alight ou u field nesr Almaden,
and devour the woollen and liven garments of the
peasunts, which were lying to dry on the ground.

The ecurate of the villuge, o man of veracity, ote

whose house 1 was, assured me that a body of them

entered the ehurch, and devonred the silk garments
that adorned the images of the saints, not sparing
cven the varnish on the altars.  Out of curivsity to

Enow the nature of so formidable a creature, 1 was

urged to examine all its parts with the utmost

exactness.  Tts liead is of the size of o pea, though
longer, its furchead pointing downwards, like the
handsome Andalusian horse ;. its mouth is large

and open, its eves black and rolling, added to a

timid aspeet, not unlike a have.  In its two jaws it

lias four incisive tecth, whose sharp points traverse
eaeh other like seissors, their meclunism being such

as to gripe or ent  Thus armed, whiat can vesist a

legion of =uch encmies #

l * The loenst spends the months of April, May, and
June, in the place of its birth. At the ¢hd of June
its wings have n fine rose eolour, and its Lody is
strong.  Deing then in their prime, they assemble

- for the last time about ten o'clock, when the warmth

a of the sun Bus cleared their wings from the damp-

7 ness of the night; the males and females rise together
L five hundred feet ldgh, forming a black clowd, that
-
L]
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darkens the rays of the sun ; the clear nlumsilhum
of Spain becomes cloomy, andsthe Bnest sumifer’s -
day wf Estremadarn more dismal than the winter
of Holloml. *The rustling of so many millions of
wings in the air, seems like the trees of a forest
agitated by the wiml, The first dircetion of this
eolumn is always agoinst the wind ; which, if not
too strong, the column will extend about a couple
of lengum 3 the loeusts then malke a halt, when the
Jmist dreadful havoe begins. Their sense of smell
heing so delicate, they can find at that distance a
corn-field or a garden, and after demolishing it, rise
gerain in search of another : this may be said to be
done in an instanf.  Each seemis to hiave four arms
and twoe feet. The males elimb up the plants s
sailors do the shrouds of a ship, and nip off the
tenderest buds, which fill to the females below."

Many old ﬁegu]rlg assured  Alr. Dillon, when so
much mischief was done in 1754, that it was the
third tiwe in their remembronce, and that they
arg always to be found in the posture grounds of
Estremadura, whenee they spread inte the other
provinees of Spaii,

There exist several kinds, each of which inhalits

various portions of the earth.  Oune of the largest of "
this tribe measures four inches long, and from the 4
tip of ﬂucﬁ.ving to the tip of the other eight inches.
T'his is salted, and sold in the Levant markets. The l
females are considerced by the epicures.io be more
delicate and more edible than the males, owing to f
the ovaries.  An immense army of amther specieg-
devastated the Mabratta eountry.  The column i
extended five hundred miles, am?i wis &0 compact, ‘
-
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when on the wing, that like an eclipse it completely
hidethe"sun, so thet no shadow was enst by any
object, and seme. lofty tombs two hundred yards
distant were rendered guite invisible To adil tw
the horror of the scene, they were not the Locugln
migrataria, It a red species, so that after they had
devoured every thing and elustered on the branches,
the trees appeared to be dripping with gore.

The South African locust, Mr. Barrowatells us,
might be said to cover a surface of the ground for,
the space of two thousand square miles, So numerous
were they, that they eftectually hid a large river, and
those which lay on the surface were so thick that
the water was rendered invisibl® by them. When
these insects attack a corn-field, they mount on the
top and pick out the grain before they devour the
leaf or stem. And when the larvie, which are still
more voracious than the parent insect, are on the
march, it iz impossible to make them torn out of
their way, which is nsunlly that of the wind, At
sun-set the troop halts and divides into separate
groups, each occupying in bee-like clusters the
neighbouring eminences for the night. One of the
modes of destroying these destructive creatures is
now practised by the colonists, who turn a large
flack of sheep among them, and thus secure an
immense number of them being troddeft to death.
In o former visitation of this plague, all the full-
grown insegts were blown into the sea by a hurricane,
drowned, and east up again in such quantities as to
form a banksnore than a yard in height and nearly
fifty miles long. The stench arising from their
carcuses was sensible in Sneenwberg, o distance of
humdred and fifty miles from the coust.
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The specics which is termed the wart-eating
locust lias earned its pmame foom the faet of®the
common people of Sweden catchings them for the
purpose of d8stroying warts on the hand and else-
where. The creature is made to bite the excres-
cenee, and at the same time it discharges an acrid
liquor on it, The mode of eure wentld doulnlessly be
ctheacious, provided the insect does bite and does
discharge the corrosive fuid, for it is well known
«thot mechanical or chemieal injuries to a part
possessed of such a low degree of vitality as a wart
speedily kill it, and cause it to drop off.  The
priekly gr:m-:]m;:—p:}r. however, would answer the
purpose most effectually, if we are to eredit Mr,
Jackson's account of the powers of its teeth, “ 1 lave
(in India)” says he, * canght some locusts of an extra-
ordinary size, and very thick in proportion to their
length.” They have no wings, move slowly, and are
easily taken. I soon found it necessary to be careful
that they did not hite me, for I am persuaded they
conld easily have bitten my finger to the bone. 1 tried
one with a twig about as thick as o quill, which it
bit throngh instantly, I then dissected one, and on
examining one of its grinders, found it nearly as
larze as a human tooth, and so hard that 1 was not
able to make any impression on it with my penknife.
The grinders were nearly the eolour of mahogany.
Finding that we were not molested by flies or other
insects, and ascribing this cireumstance o the exces-
sive heat of the sun ot this season, 1 made the
experiment on one of these larze loensms by exposing
it to the sun, which actually killed it in less than an
hour. I also found that fies, when exposed in the
middle of the day, fell down almost instantly,and

—"
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that all kinds of inscets must either get into some
shifde or inevitallysperish,

The femalts of this kind of inseet possess an
amazing fecondity, and generally *lay from five
hundred to seven lundred epos al o time,  The
ovipesitor is composed of two tlat Llades, which are
turned up at their extremities somewhat like a cnt-
lags, With this instrument the eges are deposited in o
little chamber formed in the earth with Yreat art.
After they are deposited in o fit place, they romaime
in their respective chambers, shielded from the culd,
during the whele of winter, till the heat of spring
begins to hateh and vivify them. About May cach

—egg produces a larva which at fiest is quite white,

but seon turns of a brown colour. The parent
having now fulfilled the purpeses of nature, seems
speedily to grow 'old, withered, and decrepid, and
dies. The young, however, after having escaped
from the egz, remain within the ego-chamber,
protected from external injuries, until they have
acquired bulk and strength sufficient to protect
themselves. The larve now liegin to shift for them-
selves.  With their two legs they excavate the
ground near the roots of herbs and plants, and
support themselves by anawing these, and subsisting
on the juices, which exude in consequenee of their
bites. In this state they remain until they undergo
another transformation, and, with them s with the
rest of the {nsect tribe, the Passage from a less to a
more perfect state of being is one of sy ering and
danger.  The metamorphosis, though completed in
a few minutes, is performed with great qeritation
and difficulty : many perish in this severe effort
%OL. 11, r
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of nature. In n short time, however, thy insect
recovers, and finds itself provided with wings,® It
takes possession of our meadows, anfl fills the air
with its incessant chirpings. Thiz note, which is
produced by the male, is no soomer Leard than it
iz answered by another male, who, apparently
indizmant, raises a shrill ery.  After many insults
of thiz kind, the two insects meet and fight for the
female. *

2 B =k 1§
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CHAPTER XIII

NATURAL HISTORY OF THE CIC.-\[;LL

Organs of Seund—Tistory of the North American Specios—T1#
Habite—Tts Metamorphosis—TProbably two Variotics—Eaten by
Animals—Its Ovipositor—Munner of laying its Bgrs—Period of
Life—Used in making Soap—History of e Cuckoo Hnit—
Its Metamorphosis—1Its Habits—T listory of the Cieada soudo

~=—Its Envelopment in the Sap of  Plants—How discharped like
Ralr—CQuantity—Wlhether any Pernicious Qualities—History
of the Cicada limbata—1Tts Wax, &c

- .

We call that sound the voice which is emitted
from the lungs through a windpipe. Inseets, which
have neither of these organs, cannot be said to pos-
sess a voice. If, however, we extend the sienifi-
cation of the term, and eall those sounds vocal by
which animls determine others of their own species
to perform certain actions, then insects iy be said
to have vocal organs ; and those of the cicadw amply

" merit our attention. -
On the under surfice of the male inseet, two semi-
circular pieces, of a horny substance, are placed, as
. represented, in the lower figure by the letter w, If
. these be lifted up we cannat fail being struck with

the cnnt,glicamd apparatus which is now exposed to

view. he same cire, the same excellence of work-

manship, is displaygd in contributing to the wants
L

-
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of these juscets, as in those of man ; and the, organs
liy }l.'hn:hlr]u; cicadn ealls its mmte will bear a efin-  p—
parison with the larynx of higher aninfals. '

c,'wil}' in the
5 1]1'.1.1{1&'{1 into
Each of

The two horny lids, w, conceal a
ahdomen of the inseet. This eavity i
by means of a triangular partition.

T,

the two cells or eavities apquanq to be lined with a
looking-gless, w3 and children, who amuse them-

sclves by eatching these insects, are pleased with ~l
the rainbow tints which they see, when the light g

falls obliquely on these lustrons membranes Such

i= their-transparency that the cicada appears to have

twn windows, throngh which the curiohs eye is per- \
mitted to look into the interior, of its mysterions sy

nrg:misnﬁun. As soon os it is known what is under
L
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these :"-'il'll.!fl\"r'!l, it appears prnhahlu that the twao
cets, and the memdirances so accurately extended in

them, are destined to modify these sounds, which,
however inharmonious to our ears, are doubtlessly
pleasant music to those for whom they are intended.
The transparent membranes have been supposed. liy
many, to be a kind of drum, which, being struclk,
produces the peculiar sound of the cicads, Never-
theless, none of the parts already described are the
true organs, for these are only to be seen when the
dissection of the inseet is made from the back. The
two strong muscular bands are attached to two
hollow uneven membranons bodies, /2 When the
muscles contract, the membranous luglies, which
are fised, become indented in some part of their cir-
cumference ; and when the muscles are relaxed,
the part mesumes its former shape ; and it is by this
play of an elastic membrane, which bLecomes alter-
nutely coneftve and convex, that the peculiar sounds
of this insect are produced. The air, agitated by
the membrane, is modified by the other cavities. In
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order to make the proof quite clear, the reader has
onlyv to indent those membranous. bodies with a M, -
amdl the membrane will speedily reswine its ordinary

form ; in doing so he will be gratified by hearing the
much vaunted melody of a cicada, although it may
have been long dead.

All this complicated apparatus is put into use by
these insects with incessant industry., They begin
their shrilling music early in the morning, and con-
tinue their elamorous invitations te the female during
the heat of the noontide sun. To many the ani-
mated chirp of the eieadw is very agrecable. The
country people nssociate it with a presage of fine

weather, plentiful harvest, and the surgreturn of a ‘K

propitious spring, The Grecks loved the musie,
and kept the cieada in cages for the pleasantness of
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their sound,  They gave the same name to the
somnd f the harp,and to the chirp of the insect,
The symbol ffor music was a cicadn sitling on a
harp, which is sald to have been funded on the
following tale. Two rival musiciuns, Enomus and
Ariston, were alternately contending for the prize ;
when one of them had the misfortune to break a
ering, of his l_','rc, a cienda 'i11i'|'n¢|l]i.:1t¢|‘ll." sottled on
his instrument, and 5|;|!}111|'m1 the defective string
so efficiently by the melody of its own notes that
the fuvourite candidate obtained the vietory. A

Surinam the sound of a species of cicada iz still
supposed so much to resemble the notes of the harp
or Iyre, that they are called harpers, liermann, or
Iyreplayer. The Athenians were so attached to
{hese inseets that they were aceustomed to decorate
their hair with golden images of them, implying, at
the same time, a boast that they themselves, as well
as the cienda, were terrie filii. They were every-
whiere regarded as the ‘gladdest and most inoffensive

of creatures.

Happy creature ! what below

Can more happy live than thou,

Seated om thy leafy throne,

Eummer wenves the verdant crown.

Sipping o'er the pearly lavwn,

The frogrant nectar of the dawn.

Little 1ales thou lox'st to sing,

Tales of mirth—an inseot king.

Thine the treasares of the field,

All thy own the seasons yield ;

Nature paints thee for the year

®aongater to the shepherds dear ;

Innocent, of placid fume,

What cl:I;:umn can bonst the game,
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Thine the lowdest voice of praise,
Harbinger of feaitful days; e
Darling of the tuneful nihe, _

Phoebus is thy sire divine ;
Phfsbns to thy note has given
Musie from the splieres of heaven ;
Happy most as first of carth

All thy hours are peace and mirth,
Cares nor paing to thee Lelong,
Thou alone art ever young.

# Thine the pure iimmortal vein,
Blood nor flesh thy life sustain ;
Rich in gpirits—nhealth thy feast,
Thou art a demi-god at least,

However agreeable the sound of the cicada may
have been to Grecian ears, all have not been
disposed to find the same enjoyment in their musie
In the hotter months of summer, says Dr, Shaw,
especially from the mid-day to the middle of the
afternoon, the cicada is perpetually stunning our
ears with its most excessively shrill and ungrateful
noise. It is, in this respect, the most troublesome '

b

amil impertinent of insects, perching upon a twig,

and squalling sometimes two or three hours without
ceasing, thereby disturling the studies or the repose
which is frequently induged in those hiot elimates at

these hours.  These of Africa may bie heard half a

mile off ; and the sound of one in a voom will put a
whale company to silence. Thunberg asserts that

those of Java utter a sound as shrill and piereing as

that of a trampet. Capt. Hancock infprmed JMr.

Kirby that the Brazilian cicadw sing so loud as to be

heard at the distance of o mile. The sound of the |
North American has been eompared to the ringing ‘\
of horse bells.  The tettix of thy Greeks must have ‘
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had quite a different voice, more soft, and surely
mfre melodions, othierwise the fine orators of Homer,
who are compared to it, can be looked upon as no
Letter than imd loquacions scolds.® To excel the
cieada in singing was the highest commendation, and
the musie ng: Plato's eloquence was only comparable
to the voice of this insect.

The females are not capable of making any noise,
which appears to have lLeen well known to the
ancients, for the Ihodian poet Xenorchus says,

Iappy the ciendas” lives,
Sinee they all lave voiceless wives,

Aristotle mentionz these insects ns a delicious

food ; he preferred the young males, but more espe-

cinlly the females prior to their layving their eggs.

The simultancous appearance of the Cicada sep-
femeecim over a wvast extent of country, and the
countless myriads of their numbers, equally arrest
our attention.  We are informed that “ they have
made their appearance at Marietta, Ohin, North
America, at three different periods sinee theiv first
settlement, viz : in the year 1795, again, in 1612,
and again in 1829 ; they commence their ascent
from the earth the last days of DMay and first days
of June, and disappear the beginning of July, two or
three days earlier or later, according to the temper-
ature of the senszon. 2

“The month of May,” in the year 1828, was
very warng, and the cicadse made their appearance
mtﬂcr carlier than before. By the 15th of the
maonth they had risen so near to the surface of the
earth, that the depth of a common furrow in pleugh-
ing, turned them qut in their chrysalid state. By
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the 24th they had begun to arise from the carth,
burst their transparent covering, and expmid thir P
wings, Trom this time to the 10th of June, their
numbers daily mcreased, until woodlands and orehards
were filled with countless multitudes ; a continual
singing or serenming waos kept up by the males, from
sunrise till evening, and so loud that on a calm
morning the sound was heard a full mile.

“ Thew appeared only in situations which were
covered with trees, ns was the fact when they were
Tiere in 1812, thereby proving that they had not
wandered far in their journey of seventeen years,
The earth was perforated like a riddle with holes
about a third of an inch in diameter.  In an orehard
in this town, the observer counted twenty-five holes
in a square foot ; and an intelligent friend told him
that he had seen more than double that number in
the same space. Where the trees were not near
each other, the ground underneath them was covered
with their skinz or cast-off robes to the depth of two
or three inches. These shells retain the exact figure
of the insect when it leaves the carth, with o rent on

the back, through which the cieada croeps, as from .k
a cont of mail, and then firmly fastened by the feet to
the bark and twigs of trees angd bushes until it is

sk
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thrown down by the wind or rain, instinet leading
it wo sef the nearest troe, bush, or post, 0s soon as
it leaves the earth: there it remains until it has left
its shell for some hours, or until itssvings are dry
and sufficiently strong for flying. There appeared
to be two varieties of the cicada, one much smuller
than the other: there was also a striking difference
in their notes. The smaller variety was more com-
mon in the bottom lands, and the larger onathe hills.
Their flight was short, seldom exceeding eight or
ten rods, and their whole lives appeared to be spent
near the place of their nativity. They inserted in
the smooth bark of young trees their short sharp
pmhu&ria,thrmlgh which :}'m:f sucked the juice ; and
when driven from the spot o drop of liguid issued
from the puncture: they would also, when disturbed,
throw out a small jet 03 thin watery liguid, as if in
self-defence.  While in their perfect state, they
served os food for all the carmivorpus and insect-
cating animals, Hoge eat them in preference to
any other food ; squirrels, birds, domestic fowls, &c
fattened on them. So much were they attracted by
the eicads, that very few birds were seen around our
gardens during tlieir continnance ; and our cherries
remained unmolested. By the fourth or fifth day
after they left the earth, the female began to deposit
her eggs in the tender branches of modt kinds of
orchard and forest trecs.  She generally selected the
wood of the last year's growth, and commenced her
task on the underside of the twig, by slitting the

hark with har puncturing instrument.”” This is made

of two files, which are so hLeld together by a third
piece as to allow them to play alternately, and at



220 KATURAL HISTORY. [Ch. X1IL

the same time, to keep them parallel to each other,
L, -

in order that the slternate movement of tliese wvo
files should be exactly in the same plome. There 15

a beautiful arrangement of ridges and furrows to
receive them in the different Yiuces compusing the
ovipositor, so nicely adjusted, that, while we marvel
at the skill of the contriver, we cannot but be sur-
prised at the perfect ease with which the cffect is
produced.  After the inscet had made o hole in an
obiligue dirgetion to the pith of the branch, she with-
drew the instrument a litﬂu way, and deposited an
g through the tube in the punch. This was repeated
until from ten to twenty eges were deposited on each
side of the centre of the pith, the centre wood having
been previously comminuted and cut *up, 5o as to
make a soft bed for the eggs, and affurd food for
the embryo until it was hatched. There was daily
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an evident inerease in the size of the eggs until they
were hitched, and, an evident diminution of the
comminuted svoody fibres and enlargement of the
cells containing the egzs, so that they must have
derived some sustenanee from the juices of the twig.
Another proof that they did so, was, that the egps
invariably perished in those branches which withered
and dricd up foon after the punetpres were made.
This work continued from day to day, guntil the

&

female had expended her stock of eggs, which, so fur
a8 our auther aseertained, amounted to aboutr 1000 ;
other writers reckoned only 600. When this operation
was completed, the object of her existence seemed to
be fulfilled, and in o few days she dwindled. away and
died ; the whole period of the life of a single indi-
vidual, from her leaving the enrth to her death,
avernged from twenty to twenty-five days.  The life
of the male continued for nearly the same time,
When the cicadw first leave the earth, they are
plump and full of sily juices, so much so, that they
were made nse of in the manufacture of soap, lnt
before their death they were dricd np to gere shells ;
and they have heen seen to fy a few fect after one
half of their body was wasted away, and nething
remained but the head, wings, and thorax,  From
the time the egge were deposited to the period of
hatehing, Was, as nearly as could be ascertained,

sisty days, and almest daily attention was given to
-



L] ¥ATURAL HISTORY. [Ch. X 11,

the subject. When first placed in the twigs, the
errs are about the sixteenth of an inch in*lengslh,
and the thickness of a coarse hair, appearing through .
a small magnifving glass of the shape and size of a
_|._:r'.|.il! of rye. At the period of ]mtc]ﬁng they had
inereased about one-third in size. They arc white
and transparent just before Imtching, with a black
spot on the Iﬂ:l':_{c end. T]n;'_r are plm:d_-:l very L‘lo."x{'l}'
by the side of each other, in an oblique divection
to the line of the twig, Several portions of the
sanch of an apple-tree full of the eggs ready to
hateh were placed on a bowl of earth with a glass
tumbler inverted over them, in the afterncon. By
morning nearly a hundred young cicade were found
in the earth, and a few on the surface, who had just
left the woody cells.  They were about a twelfth of
an inch in length, with the exaet shape, colour, and
appearance of the parent when she first comes to the
air, and before bursting the transparent shell which
covered her while in her terrene abode. From the
fact, that the young ones immediately seck a retreat
in the carth, we are led to Lelieve, that these inseets
are tenants of the ground for sevemteen years, and
until He who ereated them again calls them forth to
propagate their kind, to fulfil their destiny, and die,
Another species is peculiar for being n w:ﬁ.’s found
imbedded M a white froth, generally called cuckoo
spit, which is often to be seen on the branches of
I_:]].'lnls and the blades of long grass.  If this be care-
ully examined, a little grub or larva of the Clieedm
gpremeric will be discovered immersed o it This
mass of froth is found during the advanced stage of
summer, and is the production crf;thc included larva,
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which, from the time of its hatching from the o,
doposit?d by the pagent inseet, continues at intervals
to suck the juices of the stem on which it resides
and to discharge it in the form of very minute
bubbles ; and, by continuing this operation, com.
piv«:tuiy covers itself with n large mass of froth, which
15 sometimes so overcharged with moisture that a
drop may be seen falling from its under surface.
When the inscet is about to undergo its change into
a perfect state, it ceases to absorh any longer the
Jjuices of the plant, and to discharge the projecting
Froth, which, at this period, formsa vaulted CANDpY OVET
the inscet, instead of entirely investing it as before.
_Its colour, when perfect, is brown, with two whitish
bands aeross the fore wings. It has the power of
springing to a great distance, which has eaused it to
be commonly called the froghopper, from a supposed
resemblance to that animal in miniature,

In the island of Madagascar is found a species,
which, in some respects, agrees with the one just
deseribed.  During the midday heat, n copious and
refreshing supply of limpid dew, or rather rain, may
be seen to full from the branches of the trees, which is
caused by the larvieof Cleada (Aphrophora) Gowdoti.
The larvie are found in clusters, enveloped by a whie-
ish froth very similar to the cuckoo spit. They are in
constant agitation, and pressing eagerly®upon each
other in their attempts to apply themselres to the
surfice of the bark, from which they extract the sap
in such quantity as to maintain l{n‘:ir bodies in a
state of satugated humidity, This sap is afterwanls
discharged, and forms drops of small size, which are
gradually collected into larger drops, and appears to
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escape from the bodies of the larvee with a rapidity
proportioned to the action of the solar ray% Bhe
activity of the larvae is, in fiact, incressed in o corre-
sponding degree with the increase in the atmospherie
temperature.  Towards evening, and when the in-
fluence of the solar rays is senzibly diminished, the
production of the Auid, thus singularly secreted, is
partially suspended, and the drops fall lowly ; as the
night adyances a few rare and tardy :lrl}ps are
heard at distant intervals, until at last they alto-
'gL'tiH:J' cease, to be renewed with the first rays of the
morning sun.  When fiftv or 2 hundred such clusters
of larve are placed, as uften happens, on the same
tree, it may well be imagined that the seerction may
Leeome sufficiently copious to assume the appearance
of actual tain.  In a wass of siXty or seventy indli=
viduals, about half grown, the sun being power-
ful, the drops were very large, and fell in quick
succession, The observer estimated, that sctting
aside the loss by evaporation, and by the animals
which drank from the vessel, he conld have filled a
bottle, containing about a quart. in an hour an
o half.  The limpid character of the water encon-
raging the belief that it was free from any pernicious
ualities, he tasted it and found no unpleasant
?Im‘nur: he also gave it to some fowl, without Frn-(hla-
cing any imconvenience.  When exposed to the air,
however, it speedily loses its transparency, and
assumes o lemon-coloured tinge, Ewven after the
insect has obtained its perfect state, it continue to
emit, at different intervals, small drops gf liquid,
The Chinese are indebted to a species of cicadn
fir a white wax, which is much tulued. The larva ot
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the Cicada limbata forms a sort of grease, whicl
adkeres*to the branches of trees und haviens into was,
In autumn the natives serape it from off the trees,
melt, purify, and form it into cakes. Tt is white and
gllr.-iﬁ}' in appearance, and, when mixed with oil. js
used to make candles, and is said to be superior to the
commaon wax, for use. Sir George Staunton informs
us, that he saw them busily employed upon the small
liranches of u shrub. They 1]li|;i not mueh exeeed
the domestic fly in size, and were of a very singular,
structure.  They were in every part covered with u
Lind of white powder, and the branches they most
frequented were entirely whitened by this snlistance

strewed over them,

YOL. II, 2 £y
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CHAPTER X1V.

NATURAL HISTORY OF THE EPHEMERA OR
MAY-FLY,
-

® An aecount of the Larvn and  Pupa—Their Dilferences—The
formation of their Fins or Breathing Apparmtus—The Larva
of annther kind of Ephemermn—Their Halitations—Tabics of
the perfect Tnsect—Manner of changing its Skin—0f laying
their Epgs, &,

Tue insect whose habits are now to be described
has long been known to the naturalist as a delicate
and fragile creature; while the moralist has at all
times found an apt emblem of human life in the
history of this ¢ being of o day” To some, indeed,
even this short length of perfeet life is not allowed,
since their existence does not cxtend heyond a few
hours, which is sufficiently long to enable the ingcct
to soar from the waters into the air, to perpetuate its
kind and die.

The ephemera or May-fly, however, undergoes the
same number of metamorphoses as the rest of in-
seets.  AF worm and nymph it is an inhabitant of
the waters, where it acquires its growth =0 slowly,
that with regard to theqlunglh of these portions of
ire life, it has been at least as well treated as the I
rest of insects. Swammerdam asserts shat the ephe- |
mera continue two or three years in their larva and "\
pupe states ; and that it is quly when they have
attained to the utmost perfection of which their
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orgamisation is susceptible, that they so speedily
pevish.* . ;

As long as the insect is an inlabitant of the
waters, its form, under the states of Firva and pupa,
varies so little as to deceive all but the keen eye of
an entomologist. Nevertheless the winglets attached
to the pupa (fiz. 1.), will in vain be sought for in

Fig. 1,

Fig.2.
the larva, (fig. 2.); in every other respect there is
similarity of form and of function. Sofe of these
worms pass their lives in habitations, each one in his
own, This is nothing but a hole formed in the bed
of a river ; others, on the contrary, may be termed
waitderers ; samd they are sometimes seen to swim,
sometimes to walk on the various substances found
in the water ; and sometimes they remain traneguil
and concealed under a stone.

Q2
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Those which are stationary offer the speetator a

very amusing spectacle.  Un eagh side of the byly

of the insect little prolongations gugh out, which
-

-
are moved with the rapidity of lightning, deserilied
as fins by some; while, on the contrary, others have
regarded them as oars; and the little insect thus
fashioned, has been compared to an antique galley.
But a moment's consideration will sufiice to rcﬂi%}'
the error: for it is observed, that the time duor-
ing which the supposed fins or cars are in the
wreatest agitation, is that at which the larva is in
repose,

The oars or fins, however, nre the instruments by
which the insect breathes its lungs. To those who
are not familiar with the study of comparative
anatomy, it will appear strange that the lungs should
be placed on the outside of the body of any animal,
and that the function of respiration should be per-
furmed by a rotatory motion of little tubes, Never-
theless the gills of fishes present a familiar example of
the essential parts of a similar fact; these are the
breathing organs of this elass of animals, and in
them the blood is vitalised by the contact of such air
ws is contoined in the water, as the [tter Auid is
admitted or ejected, by the alternate opening. and

shutting of these organs. g

T‘\-
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In M:unining the structure of these organs in the
ditereift kinds of, ephemerie, the reader will be
astonished te find such o i':iriut].' of form in parts
destined to perform the same functioe.  In the two
following fizures the constrnction of this singular
apparatus is admirably shown. Fig. 1. represents

one of the trachem or breathing tules ||1'.15.{|H'ﬁ[:11,
which has been removed from that kind of ephemera
that has Deen likened to a galley. A common
trunk pives rise to two large branckes, from cach
of which smaller ones, of a eonical form, are
given off dametrically opposite cach other and a
equal distanees.  Of the smaller branches, those
which are nearest to the commen trunk are the
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largest, and those farthest from it the smallest,
consequently the general arvangerpent of thesd tubes
is conical. The second figure represants o small
:mrlinn of the Yranch, which has been eut off anil
minch magnified.” The large branch which ;:plmun:d
simple in its eonstrigtion in the first figure, is
here seen to contain within its eavity two tubes,
each of the flaments which projeet from the large
branch ig also to be seen hollow, and to contain
w ithin their respective cavities two still smaller
fabes.  These vessels, which preserve their shape
under all eirenmstances, and consequently cannot
be membranons, are thus far sinrdlar te the ar
tubes of insects. In order to be convinecd of the
fuct of their lmu:r' the rt‘hllrrlll‘.'lr'l.r organs of the
rphenmn. we must examine the body ﬂacif of the
insect, and we shall find at the origin of each fin two
air tubes, which terminata at that |1.t:rt of the eommon
trunk from which the two branches arise. Why
do these air tubes go there, says Reanmaur, if it be
not to carry air to these fins, or tu receive that
which the fins bring to them ; or rather, to do both?
The comstant and rapid action of these finlike appen-
dnges, seems necessary for a prompt eireulation of
air.  Probably the turning of these organs in one
direction may further the entrance of the Nuid,
while the thrning in the contrary may further its
exit. Reaumuor eonjectures, that a {'umplctc know-
ledge of the mechanism of respiration in this speeies
uf LI’!]'EanI‘t wonld afford waluable hints for the
]I]1].IT.'L'|"| ementk af our I““"i"“l-

The larvee of other kinds of u]]]u:mcrn. have their
respiratory organs planted perpendicularly along the
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whole length of their bodies (fig, 1.), At first sight

= . Fia: 1.

each fin appears to be composed of two leaves (fig. 2.),
but on closer inspection it will be seen that this
appearance arises simply from the peeuliar manner
in which each fin is fulded. By spreading it out it
exhibits a semicireular cxpanse, in which the air
tubies rn.mif:.- like the veins in o rose leaf I.rflg. 3.);
These veins or nervires are hollow and eartilaginous.
The iuseet, like the other already described, moves
the fins constantly: not, however, in a circular
direetion, but from before backwards, aud the reverse.

In a third species of ephemern the fis are laid
flat along the back, and in these the organs of
ﬂ'i'lriru!"mn consist of two distinet leaves. Eaeh
leat is divided into two nearly equal parts by a large
hollow tubos which traverses it, and thus pru}m}_s:.r
convevs the air by wmeans of lietle thread-like
veasels which m'i-u.; from its sides, to the minute
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eminences which fringe the edges of the leaf, This
species of v rarely swims about, but femams —

concealed in little hioles which tlh.'i,‘ have pierced in
the bunks of the river. These holes are ordinarily
directed horizontally, and their apertures are oval;
(fig. 1.). At first sight these innumerable holes

appear to be pliced eonfusedly and without any
symmetry ; nevertheless it mny be observed on o
nearer inspection; that some are much larger thmr
others, and that the large ones are very vval and
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stand isolated, while the small ones are more circular,
amd ard placed in pairs on the same horizontal line;
after a slightevxamination, the reason of the proxi-
mity of the smaller eircular loles it apparent, for
the two apertures are found te belong to one
habitation, and the dwelling of our epliemera obiserved
to be not so simple as that of the earth-worm. It
isin fact a bent tube (Fig. 2.) ; and the advantages of
such a construction arve evident, The inscct after
entering can go ont without crawling backwards, oy,
without making that awlkward turn which it would be
forced to do if in a straight hole ; in fact, ourephemera
has a deor for geing in and another for coming out.
The large oval holes are caused by the partition

" between the two smaller ones being washed away.
These habitations are always made in a soft seil,
but should necessity force the insect to provide a
habitation in a coarser seil, it takes especial care to
proteet its tender body by lining the inside of its
dwelling with fine earth,

As the entrances to its dwelling are situated
below the surface of the water, the insect is sur-
rounded by the element, and lives for two vears
in perfect security within its retreat.  With this, as
with many other insects, its house not only shelters
but feeds it; for it is easy to perecive throngh its
transparent body that its intestines are®filled with
the same earth in which it has constructed its
dwelling : it is probable that the soil is impregnated
with some nutritious substance which the inseet’s
organisationsappropriates.  After Laving sojourned
within these dens for nearly twao years, nud changed
them as often as its increase of bulk demauded a
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more spacions lodgment, the inseet undergoes those
transformations which permit it o enjoy in dnother
element o momentary existence, .

Neverthelesd short as this term of life is, they
are surrounded at the very threshold of their new
existenee with the most imminent peril.  The trans-
formation whiech s to convert the aquatie into the
nérial being is attended with all those risks which
we have seen attend the gnat : the ephemera is at
the merey of a gust of air ; if onee thrown off its
balance while endeavouring to extrieate itself from
its larval skin it is lost for ever, for it has nothing
to dread so much as the element in which it has
lived sulong.  When, however, the insects have once
become fitted for their new mode of life, they burst
at sunset from the banks of the river which they
have inhabited, in such incredible numbers as to
offer a spectacle which ean only be adequately
deseribed in the words of Reanmur,  ** The eries of
my gardener,” says this naturalist,  attracted my
attention to a speetacle which is searcely to Le con-
eeived, much less expressed.  The snow, when it
falls most thickly and in the largest flakes, could not
fill the air more than it was filled by these ephemerse,”
The steps on which Reaumur stood were covered by
layers of these inseets, measuring in no place less
than two o three inches in depth; in most, more
than four. The surface of the water was covered
for o space of six feet square by a mass of these
insccts, and as the current slowly bore them onward,
the space was speedily filled by an equally plentiful
supply. This living rain more than once obliged- A\
him to gquit his station, for ]11.:-; mouth, nostrils,

R
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and eyes, were filled by the incessant showers of
thege wnseets, which, striking his face, incommoded

=% him much. They who held torches were surrounded

by swarms of these insects, which arganging them-
selves in innumerable cireles around the flume,
attracted the attention of the most incurious.”
Whether this was an optical delusion, as Kirby
shrewdly conjectures, or whether they really were
zones of living beings flitting round the pure element,
is not quite clear.  But the individuals whtch com-
posed these circles ranged only for a very few seconds
round the torch, and then fell on the ground, or
perished on the earth.

It is thus that these creatures burst forth from the
waters: it would appear, however, that though the
time of the year in which they become aérial Th:ings
differs in different countries, yet the insects of the
same country appear at the very same time cach
year ; nay further, the very hour of the day at
which they should rise from the water into the air is
fized to snch a nicety, that on each succeeding day
these swarms of inseets eome forth at the precise
instant at which they had appeared the preceding
day. * Whatever,” says Reaumur, “ may have been
the temperature, whether the day has been sunny or
rainy, the-hour at which our ephemerse begin to
extricate themselves from their skin is Jdnvarially
the same ; and there is another hour fixed later than
which it is not permitted them to commence their
task. In less than two hours these insects quit the
water, form_ immense clonds, fall in thick and
comtinuous showers, and then leave the air. It is
in vain to venture to conjecturc on the nature of

-
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these influences, whicl act on such myriads of living
beings simultaneously. The f':iu_;t that the wendegful
and complicated organs of such myrigds of isolated
insects shouldshe set into motion at onee for purposes
whicl are evident, incontestably exelude all idea of
chance, and prove order and design.”

No inseet executes an operation al once so im-
portant and laborious with equal eelerity. We do
not draw our arms from the slecves of 2 coat more
quickly than the ephemera extricates its body, wings,

*legs, and the long candal appendages, from a sheath
in which these various parts are fulded and cramped
up. We eould hardly expect that an insect which
1.5"[“311 perfect is so frail and delieate, eould exert
in its Em]’mrﬂtct state so much force as the act of
getting rid of its larval skin appears to demand. It
wounld seem, however, that the address and $tTL'1Fg|'.]1
necessary to effect its emancipation, is supplied at
the moment of need by a power independent of the
will of the insect. Swammerdam's experiments prove
that every part of the body of the insect is in itself
capable of its full developement. Ile detached a
wing still inclosed within its larval skin; it imme-
diately unfolded itself, and attained all the natural
dimensions which it woulil have acquired had it still
remained in its natural sitnation, communicating
with the wessels of the insect's body. Heaumur
crushed the head of these creatures while in the very
act of transformation, nevertheless the metamor-
phosis was performed with the same celerity as if
the cruelty had not been practised. Neither did
immersion in spirits of wine prevent the comple—
tion of the change. The insect burst through its
trammels, and instantly perished.

S
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This operution must not be eompared, however, to
the mlu‘l:l:r which we throw off a simple vest.  The
perial insect as no need of those implements with
which it dug its little cavern, and livtd and moved
in the waters, consequently all these parts peeuliar
to the aquatic insect, such as tecth, pincers, the air
fing, and all its wonderful play of organisation, are
cast away in a moment by the prodigal hand of
nature. .

The females of the ephemera seem to e born only to,
perpetuate their species, and accordingly os soon as
they can use their wings, so soon they begin to lay
their eoms 3 o crcature whaose life in a perfect state
is comprised in a few hours, cannot afford to waste
the precious muments ; nature, therefore, has foreseen
and contrived that her object should be thoroughly
attained in the shortest time; and few inscets ure more
wolific than the ephemera.  They lay about eight
wndred egms, nevertheless they are deposited in a
shorter time than ancther inseet would consume in
laying only one. The creature is so organised, that
the whole of its eggs are neatly ar anged inte two
packets, cach a quarter of an inch long, and about
one line broad, and are glued together in each pocket
by 2 cement soluble in water ; and these are ejected
-,1E the =ame moment. Is there no {'lt'ﬁi:_:n manifested
in the arrangement of this part of the insfet’s orguni-
tion, no forethonght displayed in regulating the
exigencics of its functions to the shortness of its life ?

These two bunches of eggs ure deposited by the
parent in the water, whiere from their greater speeific
gravity they sink to the bottom, and the grains
separate ; so great, however, is the neeessity of

8
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laving, that instinctive selection does jlu}! appear
to have been granted to our imseets; for caumur
remarked, that the eggs were deposit®d on all sub-
stances :IIHIJSI:'!J!]HI:I'H.L'].T.' Hurried os the operation
in suech ereatures, one would naturally suplinus-:
that they who had so much to do in their short life,
surrounded with the same dangers as if the natural
term of existence were longer, would not be required
to do more in that short period tham the rest of
o their tribe, but wonld be exempted from u:mliu::?'
labours ; but nature has crowded into their short lile
an operation to which other insects ave not subjected.
After they have gone through the ordinary meta-
morphoses common to most insects, and when they
are apparently perfect inscets, they again cast their
skins and change a vestment which has scarcely time
to become old.
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CHAPTER XV,

THE NATURAL HISTORY OF VARIOUS OBNOXI0US
SPECIES OF DIPMTEROUS INHEU'[‘S..

Distribution of Species wnd Tndividunls—Honse Fly—Stracture ofe
ita Mouth—Power of walking agninst Graviey—0Ovoviviparous
Flics—The Blaw Fly snd Blue Bottle Fly—Wheat Fly—
Hessian Fly—German Wheat Fly—Choral Danees of Summer
and Winter Midgos—Midnight Gyrations of Midges—Guat,

OxE of the most interesting questions conneeted
with zoological science, is that which has reference
not ouly to the numerieal distribution of the species
of animals, but to that of individual specimens of any
given species. In o state of nature, it is perhaps
undoubted, that the larger the animal the fewer will
be the individuals of which its species is composed ;
although it cannot be questioned that the quantity
of each is limited by a far higher consideration,
namely, that of apportioning the number of each to
its allotted work in the grand system of the creation.
This is a puint of view in whicﬁ zoologisth in general
seldom look at the subject, their attention being
rather directed, in the majority of instances, to the
peculiarity of structure of uny particular animal;
and if theyedo endeavour to trace the intimate con-
nection between  uses and things,” it is rather with
a view of ascertajning the connection  between a
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perticular structure, and the funetion which it is
destined to perform: vet it will not be* demed
that in a far higher and more philosophical spirit
the plan of the ercation, or as St. Pierre has not
unaptly expressed it * the harmonies of nature,”
mist be st,ullliu:ﬂ with reference to the general agency,
not of individuals, but of the varying masses of
living objects of which each species is composed,

Leavige ont of our present eonsideration the
interesting portion of this question which has refer-

*ence to the proportion of vegetable feeding animals,
and limiting our inguiry to the legitimate oliject of
these volumes, we find that the order of two-
winged dipterous insccts, although far below some
of the othier orders in point of number of species,
far execeds them in the quantity of individuals,
There is, perhaps, not a spot upon the earth, not
even excluding the polar regions, in which some one
speeies of gnat or fly will not be found, swarming in
every place, or filling the air at almost every scason,
with their countless legions.  We therefore propose,
in this and the following chapter, to bring before the
notice of the reader the natural history of several of
the more interesting species of which this order is
composed.

Of all insects, perhaps the most widely distributed
and abundant in number of individuals, is the house
fly, Musea domesticn, a species which from its con-
stunt oeeurrence in every situation, will render any
precise deseription of it unnecessary ; and yet, many
of vur readers gre, |]L‘r||:lj1ﬁ, unaware thy, of the fAies
which erawl up our windows, there are not only
several distinet species, but .-:is:u that the insect at
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whose tormenting attacks upon our legs in the
slivwery days of SUAINCT, We are so often enryeed,
does not even belong, notwithstandipg its Apparcnt
identity, to the same genus,  IF one of these anuoying
tormentors (which is the Stomoays ealeitvans) be
enughit and examined, it will be found that the moutl
is formed into o horay .“IJJI'P—][HI'i]JtL'I'JTI-"I'.".'].'rIr'II, capable
of piercing the flesh, whilst the soft blune apparatus
of the mouth of the muscn is quite frwu::’!‘lmluuz to
such an operation, being fitted only for the sipping
of fluids, or the extraction of honied sweets; forming,
m faet, a long tubular sucker, jointed in the middle,

A

Heed of tha @iy, with the mouth extended ; A, seen sideways,
A, seen from nbove. -
so a5 o fold hack close to the head (Fig., acand n),
and ‘armed at the base with n paie of exartionlage
feelers and at the extremity with two feshy lohes,
which are employed as instruments of suction. This
Organ possesfps very great muscular power, and we
have seen the insect by its assistance alone carry off
picees of sugar much larger than its head. The
under surface of the terminal lobes is also teane.
VOL. IT. R
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versely ridged, which must necessarily give greater
facility to the actions of the opgans, by ehabling
it to adapt itself more rendily to rough surfaces
(Fig. c.) "It it essentinl, however, that the mouth

Extremity of the sucker afthe fly, showing its annulated
AfyjsCarmee,

should be provided with some instrument for piere-
ing even the soft substauces of which the food is
composed, and we accordingly find a fine point (the
toifzue) arising near the ellowed part of the proboscis,
which is for safety lodged in a stronger point (the
labrum ), both when at rest fitting into the cunal of
the proboscis, as represented in our fizure o,

In figure p. we have exhibited the mouth in

another position, showing the sharpened upper lip
raised from the fleshy proboscis, and in figure & the
mouth of the blue-bottle fiy is represented, having
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the togzue disengaged from the superior stronger
Iabrum. .

Another iMteresting peenliarity obgervable in the
dumestic fly, arises from the structure of its feet,
enabling it to walk with the oreatest I'uciil't'-,-, not
only upon upright surfaces, but also upon  the
I-.'L’“iililH.‘.-‘ of rooms, back downwards, without its
position being disturbed in consequence of being
contrary to pgravity. Mueh diversity of* apinion
has taken place amongst naturalists upon  this®
curious subjeet, ond even in the the latest works
we find the matter still forming a « questio vexata."’
Dr. Derliam, in his * Physico-Theology,” speaking

Log of the fly highly magnificd, with the teemnnl Joint still pore
inerexsed, seen in diff¥ront positions, to show the suckera,
i
R &
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of the means whereby insects maintain their position
upen smooth substances, states,*that * divers flies
and other insects, hesides their sharp-hooked nails,
hiave nlso skinuy palms to their feet, to cnable them
to stick on glass and other smooth bodies by means
of the pressure of the atmosphere, after the manner
as I have seen boys carry heavy stones with only 2
wet piceg of leather clapped on the top of the stone.”
Gilbert White, of Selborne, adepted Derham’s opi-
*hion, adding, that although the flies are easily
enabled, from their lightness and alertness, to over-
come the weight of aiv in warm weather, yet that in
the decline of the year this resistuance Leeomes (oo
mighty for their diminished strength, and we see
flies labouring along and lugging their foet in win-
duws as if they stuck fast to the glass, and it is with
the utmost difficulty that they can draw one foot
from another, and disengage their hollow caps from
the slippery surface.

This opinion, which has been entertained by the
mujority of Entomologists of the Frua-'cut day, has
acquired additional weight by the e aborate investi-
wations of Sir Ryverard Home, undertaken at the
sugrzestion of Sir Joseph Banks, with the assistance
of that unrivalled, microscopic artist, M. Bauer, anil
publishede in  the Philosophical Transactions fur
1216, The suckers, of which severnl kinds of flies
possess three to cach foor, are attached, as will be
<een from our figures, beneath the base of the elaws,
and ore of an oval shape and membranpns texture, |
being convex above, having the sifles minutely
sorrated, and the under eoncave surface covercd with
down or hairs. In order te causc the alleged
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vacuum, these snekers are extended, but, when the
fly wiskes to raise its legs, they are brought together
and folded up as it Were between the hooks,  Moessrs.
Kirly and Spenee have likewise adopted this opinion,
considering it as proved most  satisfactorily,”
Other authors of ne menn repute have, however,
entertained a  different opinion, and have 1}11|irn'_-!1,'
rejected the idea of a vacuum being produced ; thus
Dr. Hooke deseribes the suckers as palms or soles,
Leset underneath with small bristles or teliters, like
the cone teeth of a card for working woeol, which he
comeeived gives them a strong hold upon objects
having irregular or yielding surfuces; and he imagined
that there 15 upon glass a kind of smoky substance,
penetrable by the points of their bristles.  The same
opinion is also given by Shaw in his * Nature Dis-
played,” and, more reeently, Mr. DBlackwall has
conzidered that the motions of the fly are to be
aceounted for upon mechanical principles alone ;
thus upon inspecting the strueture of the parts of the
suckers (regarding which great want of accordance
exists in the descriptions of authors), #it was im-
mcdfillt’]}' perceived that the Ffunction ascribed to
them by Dr. Derham and Sir E. Home is quite
incompatible with their orpanisation. Minute hairs
very closely set and directed downwards so com-
pletely cover the inferior surface of the expanded
membranes, improperly denominated suckers, with
which the terminal joint of the foot of flies is
provided, that it cannot possibly be brought into
contact with the object on which these inscets
move, by any muscular force they are e.-npnl:ule of
ETil?TTi!Ig i Lhe I!TIHluutilm of o vacunm between each
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membrane and the plane of position is therefore
clearly impracticalle, unless the numerons hairs on
the underside of these organs " infividu l“._". Jperform
the office of suckers ; anid there does not™ !]| pear to be
any thing in their mechanism, which in the slightest
:]oumu eonntenances such o hy pnlhmm When ln-rh.lir
magnified, their extremitics, it is true, are seen to be
somewhat enlarged, but when they are viewed in
action or in vepose, they never assume a ﬁ}_.,lli‘l-‘
at all adfpted to the formation of a vacuum,'—
Alorcover, on enclosing a house-fly in the receiver of
an air-pump, “it was demonstrated to the entire
satisfaction of several intelligent gentlemen present,
that the house-fly, while it retains its vital powers
unimpaired, eannot only traverse the npright sides,
but even the interior of the dome of an erhausted
receiver, and that the ecanse of its relaxing its hold,
and ultimately falling from the station it occupied,
was a diminution of musculur force, attributable to
impeded respirntion.” Hence Mr. Blackwall is
indueed to believe, in the memoir above referred to,
that insects are enzbled to take hold of any roughness,
or irregularity of surface, by means of the l:lrh.l hairs
eomposing the brushes, the most carefully polished
class not being found free from flaws and imperfee-
tions, when viewed in a favourable licht with a
powerful lers.

A still different opinion has been maintained by
other authors upon this subject ; who, setting aside
all idea of a vacuum, have Cl‘.ll]ji_"tt.lll‘l_‘l]. that the
suckers, as l]l.i have been termed, containg rlutinous
seeretion, capable of adhering to well-eleaned glass ; -
thus the Abbé de la Pluche states, that when the

-
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ﬂ:,' marches over any yolished '|l-l11'|]|'1 on which netther
her clifws nor her points can fusten, she sometimes
compresses her sponge and canses it to evacuate o
fluid, which fixes ber in such n mmtner as prevents
her falling, withont diminishing the facility of her
progress ; * but it is mneh mord '|rrl.1'|l;|.'|r|.:.'1" he adds,
s that the sponges correspond with the fleshy balls
which aceompany the claws of dogs and cats, and
that they cnable the fly to proceed with a softer
pace, and contribute to the preservation of its elaws,
whse pointed extremities woull soon be impaired
without this prevention,” Notwitlstanding the
ridicule which has been thrown upon this opinion
in o recent entomological work, it appears from still
more recent investizations to be the best founded of
any hitherto udvaneed. Thus, an anonymous writer
has published an account of various experiments andl
examinations upon this subject, whiell appear satis-
factorily to prove, thatit is not by the applieation of
extremely small points to invisible irregularities on
the surfuee of glass, that the pulvilli or suckers are
attached, but by simple adhesion of the enlarged
ends of the hairs assisted by a luid that is probably
seereted there, and the author is therefore reduced
to refer the effect to molecular attraction only. It
is also stated, that when the oot of the Ay is
detached, o distinet fluid trace will oftefl be left by
each individual hair, the spotty pattern thus left on
the glass appearing to be rr} an oily character, for if
breathed on it remains after the moisture is t'vngm-
rated. Tle contrary opinion, although contained in
a review of Mr. Blackwall’s Memoir above noticed,
was evidently written in ignorance of the subsequent
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observations of that auther eontained in the ap-
pendix of the volume in which it appearedsand in
which several facts are stated, which agpear * quite
inexplicable, owcept on the supposition that an
adhesive secrvetion is emitted by the instruoments
emploved in elimbing ;" and it is subsequently
affirmed, that eareful and rvepeated cxaminations
made with lenses of moderately high magnifying
powers, in a strong light and at a favourable angle,
speedily convineed Mr. Blackwall that his conjecture
tvas well founded, as he never failed to discover
* unequivoeal evidence of its truth.”

We have had a two-fuld object in thus setting
before the reader, at considerable length, the various
opinions promulgated upon the subjeet.—the first™
being oecasioned by the interest attached to so
peculiar a phenomenon ; and the second resulting
from o desire to shew that, even in the comnmonest
insects, there are most ample materials of no ordinary
or uninteresting kind for the full exercise of the
mind of the ingenious observer of nature. It will
seem extraordinary, but it is nevertheless true, that
there is scarcely any domestic insect of whose
ccomnmy we are more ignorant than that of the
Musen dopestice.

Other species exbabit another remarkable phenome-
non, which % almost without a parallel throughont the
countless myriads of the inscet tribes. The blow-fly
( Musca carnarin) belongs to the modern sub-genus
SHTEUIJIJH{IE. g0 named in allusion to its f'f.'eihﬂ,','.‘ I
flesh, earrion, &c.  This insect, and sereral of ‘:it.-a
eongencrs, instead of laying eggs, as do the majority
of insects, deposit their young in the state of larvie
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or footless grubs, the egos being previously harehed
within #he body of the parent.  These inseots have
been termed 'I;i'l-‘]']rul'.:}l:l.tlll_\' some suthors ; this term
has, however, been objected to, in consequence of
the embryos of none of these inseets being nourished,
as in the true viviparous snimals, within a uterus, by
means of a placenta, but developed within true
egos, which are hatehed within the Lody of the
motlier, as was proved by De Geer, who djgeovered
real eggs within the body, as well as newly-hatehed
larvie; whenee the term ovo-viviparous, a term 4
applied to the similar mode of production which
occurs in the vipers and other reptiles,—has leen
sugpested by Messrs. Kirby and Spenee, to designate
this species of parturition.

Perhaps there could not be adduced a move strik-
ingr instanee of that * harmony of nature,” of which
we have before spoken, than is afforded by the flies
at present under consideration ; their funetion is
to consume and cleanze the surfuce of the earth from
dead and puteefving animal matter, Now for this
purpose it is requisite, not only that no time should
be lost in the development of the agents employed
in this task, but also that their numbers should be
inereased in proportion to the extent of their duty.
Here, therefore, we find both these olijects attained
in the fullest manner, but by extrasrdina®y means :
the eges of the fy, being hatched within its own
body, no time is fost when they are deposited npon
a carcase, neither is there nny danger of their being
A l‘!u;\lrn].'e:l bvaheing placed in the midst of the putre-

Fring mass, which might have been the case had eggs
heen there deposited.  Further, from the immense
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number of young produced from o single fly (and
it is ascertmined that the Muse Eemrnar i will pro-
dnee 20,000 young), ns well ns from, their execed-
ingly rapid grnnll: (searcely o fortnight cnsuing
between the birth of one seneration .JI!Hl the l.[{"pﬂ-
sition of young by the insects of which it is com-
posed ), the ]:mdu[mn of a sufficient number of
indlividuals to fulfil the functions of the species is
amply epsured.

It iz to Reaumur that we are indebted for our
*Lknowledge of the peeunliarities above mentioned ;

Abstomen of the Blow-Flx epenal, showing the spiral roll of
TLarvie.

= .k\ 1
and it is from his invaluable © Aemoirs,” that the
following figures, in illustratiop of the subject, are
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derived. From his rescarches it a pears that there
are twe very distinet ways in 1.1.E|ch these young
grubs are argmgedin the bedy of the parent, pre-
viously to their exclusion. In some speeivs, im'r
ing the Musca carnaria, these minute larvee (each of
which are enclosed in o distinet membrane of the
most delicate testure) are arranged side by side,
and in ¢ .l-||rir=11 dircetion, resembling the main spring
of & wateh, or-a roll of ribbou: and, aceqgding to
Reaumur, who had the perseverance to unroll one
of these coils, it was found to be about two inches ™
aid o half in length.

The epiral coil of Larve of the ﬂ]nw.Fi:L" |.'\|'-:|_'|111.'.:-|L:|'|L.||| the
Abdomen, and partly nnrolled,

Another insect, evidently congencrous with the
blow-fly, but of which the species is not recorded,
was likewise glizerved Ly Reaumur to be OvO-Vivipa-
/‘I'Dllsa but the lyrvie, instead of hr.ing eoiled up in
a spiral direction, were found to be urranged longi-
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tudinally, without mueh order, being merely laid
parallel to each other. .

Larpe €irey Blow-Fly mogmified, with the Abdomon opened
beneath, showing the alpeady hatelied Maggots,

There are, however, some species of flesh-flies,
such as Musea vomitorin, or the great Dlue-lottle
fly, in which this mode of production does not take
place, the eggs being protruded in the erdinary
manner, being of an oblong form, and forming,
].ruvinus to exclusion, two masses, nrmn;;rc'd on each
side of the abdowen, each, however, being enclosed
in a delictte membranous sac, conneeted at one end
with that which is iulml."ﬂ'lﬁtci}’ in contact with it.
Here, however, we find nature still as fertile in her
resources as ever ; these eggs, instead of remaining
for weeks or months unhatched, produge young in
few hours: indeed, it is stated, that two hours only
are required for this purpose,

A
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. 3 |

1. 2, 3. The Allomen of the Bloe Flesh2Fly opened, anid scen m
different positions, to show the arvanzement of (heenclosed Exps.

1. Portion of the Membrane b which the Eggs are enclossl,

0. The same extemdel.

It is not, however, for the purpose alone of keep-

A ing down the accumulating masses of putrefying

= animal matter, that the insects of the present order

I are produced, sine® many feed upon living animals,
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as we shall more partienlarly notice in the fallowing
chapter ; whilst vast numbers are destined to put 2
check to the geeasionally too l’.'lll:ili. |rr:|t_-;n_-m- of the
vegetable kingdom ; it not unfrequently Lap-
pens that, from the artificial state into which 1'_]1

surface of the earth is brought by the process of cul-
tivation, and by the more extensive growth of peeulinr
species of plants, that certain insegts are produced in
a corresptnding degree; which, whilst it is of great
dletriment to the agriculturist and horticulturist, is
probably but an instance of that

e

S Al partial ewil, nniversal good,”

which pervades the workings of nature, or rather, we-

should say, of Him who is the author of nature.
Thus there are some species which employ their
destruective powers upon that chief source of our
1!;111:; support, the wheat, which, as soon as it blos-
soms, is immediately attacked by a small orange-
coloured midge (or guat, us it las been miscalled)
of o very delicate form, which depozits its s
AEUITSE the clumes of the florets of the wheat, by
the assistance of its ovipositor, which is very long
amd retractile within the body, like the joints of a
telescape. The wipgs are broad, and covered with
very fine habrs, but they are almost entirely destitute
of nerves ; the antennie are also very beantiful mi-
criscopic obijects, being composed of o number of
small knobs, cach of which is surrounded by a whorl
of fine long hairs; the legs are also vepy long and
slender. ;

The history of this fly, which is the Ct‘t.'f:fumlyl'a
triticea, has vecupied the attention of several ento-
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mologisgs, and from their reseavehes it appears that
+ it is towards the eml of June and threughont July,
that the operdtion of depositing the czes takes Hace,
The flies ure said to repose turing the day on the
lower parts of the stems, becoming uctive about sun-
set, their activity depending in o considernble degroe
upon the sun's being either near or below the liorizon ;
and frequenting during the day the most shaded Jarts
of theerop.  The inseets prefer the vars cmerging from
the vagina to those farther advanced for the iloposi- *
tion of their eggs, and, from ene side only of the enr
being exposed when the plant is in this stuge of
y srowth, the other side generally remains uninjured.
\ Sumetimes as many as thirty-five flies have been
observed upon a single car, in the act of :]L'pm'itiug_
their eges, which are generally found in elusters,
varying it number from two to ten upon the inner
chatf; they are also to be observed in the interigr
parts of the flower, being fixed by a glutinous secre-
tion, with which they are covered when deposited.
It seems to be one of the objects of the Fumnf.,- fly to
fasten the anthers, by means of u similar rlutinous
matter, so as to prevent the Sowers from bloomming ;
this is done so as to enable the larva the more easily
to attack the anthers, upon whiely it feeds ; and it
often happens, that so intent are the fenmles when
thus employed, that they become entangled in the
the mru%]u, and fall a sacrifice to their maternal
affection, or rather to the instinet which impels
them to perform this act. The larvie are hatched
Al cight o wn days, when they immediately
- eommence feeding upon the pollen, which is unly
sufficient however for their supply in the first in.
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stance, after which they erowd round the loger part
of the germen, where they probably feed upon
the matter which had lLeen destined to form the
orain.  As many ne forty-seven larve lave been
connted ina single fAower, so that an idea may be
obtained of their minute size.

It appears, moreover, that this little insect abounds
in some sensons to such a degree that it destroys at
least on@-twenticth part of the crop.  After arriving f

sat their full size the larvee quit the ears of wheat,

and full to the ground, beneath the surface of which
they are transformed into pupe. At the period when
Messrs, Kirby and Marsham eommenced theiv inves-
tizations of this inseet, three minute hymenopterons fj
flies were observed prowling about the ears of wheat
and it was afterwards diseovered that some of these
ies were produced from the maggots found attack- '
ing the grain; henee it beeame the geperal opinion 1
of unscientific persons that these minute flies were
the parents of the maggots, and the origin of all the
mischief. In pursuing their investizations, it was
however discovered that these three different species 1
of hymenoptera were parasites attached to the wheat-
Hy, and appointed by an all-wise Creator to prevent
their too greal ingrease,

Whilst ghe wheat of our own island is thus sulject
to the attack of onc species of ceeidomyia, it wonld
appear that that of America is ravaged to o far greater
extent by another species, to which the name of
the Hessian-fly is given, and it has been recently des-
eribed under tiw nameof Cecidomyia deslructor. This
speeies attacks the young wheat as soon as it appears
above ground, and entirely destrops the plant by cating i
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into the stem so as to cause it to break. When it
first nfde its appgarance in Long Island, in 17746,
the devastation which it produeed must bave been
truly formidable, threatening, in fact, the total abo-
lition of the culture of wheat. So great indeed was
the general dread of the ravages of this fly that the
British Privy Couneil sat duily for the purpose of
considering the wmeans best adapted for guarding
against the importtion of so formidalle am enemy,
@il the acconnt of their deliberations vccupies no
less than two hundred pages. It is morcover stated
that # their numbers were so incredibly great that in
wheat harvest the houses swarmed with them, to the
extreme annoyance of the inhabitants they filled
every plate or vessel that was in use, and five hun-
dred were counted in a single glass tumbler exposed
to them for a few minutes, with a little beer in 3t

The midges, belonging to the same Linnaan i
az the wheat flies, Tipuwla, ufford another striking
example of the almost infinite number of individuals
produeed in certain situations, Lelonging to a single
species.  To these insects the name of gnat has ofien
been applied, but it appears to us that it wenld be
more proper Lo restrict that name to the insects
composing the Linnwan genus Cuder, whose biting
propensities are so well known, * .

Like the Eplemere, of which they seem to e
the connterparts, these midges may be seen, espe-
cially in serene sunny evenings, assembled in vast
troops, alternately rising and falling in the air, so as
to exhibit ofte of the most pleasing spectacles. These
dances are kept up from about an hour before sun-set
until the dew begins to fall.  Messrs. Kirby and

VOL. 11 5
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Spenee have deseribell a beautiful seene exhibited
by these inseets, aecompanied by ulrlmnu-r:u,'u-lairh
swarmed in infinite myriads, amd appeared in the
cunbeams as numerous and more lucid than the
ilrops of rain, and ag if the heavens were showering
down brilliant gems At another time, from some
canse in the atmosphere, the inseets at o distance
lsoled mneh larger than they really were, the choral
daneers mtternately rising and falling in the full sun-
bieam, and appearing =0 transparent and glorious that
they searcely resembled anything mat srigl—they
reminded the observers of angels and glorified spirits,
drinking life and joy in the effulgence of the Divine
Favollr,

Thick in yon stream of light, & thoummnd wiys

Upward and downward thewarting, ani convelved,

The quirering nations sport 3 4l tempest-wing'd

Fieree winter sweops them from the faee of dlay.

Even so luxurious men unheeding pass

An idle summer’s lifo in fortune’s shine—

A season's ghitter L Thus they flustter en

From toy to oy, from vanity to viee,

Till blown away by deatly, allivion comes

Behind, and steikes them from the bk of time,
Tuosizon's Srasoss.

o one will dey the beanty of these fine lines,
and we aremersunded that their foree will not b con-
cidered in the least diminished, although some of the
tribes of these * quivering nations " are able to bear
the sweeping storms of winter.

The winter midges Trichocera { feypemalis) afford
another instanee of the numerical excess of certain
species, and also of that spirit of sociality which is
not uncommonly vbserved in insects. These delicate
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little ereatores may often be seen, throughout the
wintel and early spring months, assembled in troops,
alternately eising and felling witl rapid revolutions,
in some sunny nook, even lll[ltll_:]l the gr::l:l::l nay
at the time be covered with sngw. It is a pleasant
sight to wateh their motions at a time when all the
rest of nature seems to be suffering beneath the jron
blust of * fierce winter's breath intensely keen.” The
opinion, that in Pthese asscnblages midges and other
inseets are under the influence of a principle of sy
ciality, has been considered by a recent author to e
more poetical than correct; their congregating to-
gether being supposed to arise neither from gre-
garious feelings nov for mutual assistance, but merely
beeause they are produced in numbers in the same
ilaces and are attached to particular baunts. We,
}Ju'L'I-'ETL'I', feel induced to consider that Loth these
opinions are correct to a cortain extent ; but for the
solution of the question it is necessary to attend to
the faet that the artists, in these natural dances, are
generally males, the females very rarely taking part
in the dunce. In the winter midges this fact is not
exsily ascertained, because there is but little external
difference in the appearance of the two sexes; but,
in the chironomi, the Imalltif‘ulli feathered antenne
of the males will at once be perceivgl, in almost
every specimen which may be eaptured in the dance,
Supposing, then, that a swarm of these male insects
make their appearance in the perfect state at the
same time, the immediate object of each is to scelk its
partners ; tind it appears to us that each is indueed
to join and continue with the troop, in the hope of
r L] 59
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meeting with the favourite object of its search
amongst the erowd of which it fogns a part, *
Amongst the species of midges which pursue their
myriad dunces in the air, is one of o very small size,
of o jet black colour, with snow white wings., At
times an individeal o two finds its entrance to our
apartments in an evening, probably attracted by the
light of candles or lamps; and we bave repeatedly
observed what might be casily mistaken for a con-
tjnuance of their gambols,—indeed, at the present
moment (9 o'clock, p.a. 15t of Angust, 1832) there
are a pair ereeping and fAying about on a sheet of
paper upon which we are 'I-'I-'I'it{ﬂg, at ne great dis-
tance from the light. Now one of them rises, taking
a few torns round the light, falling again with eon-
siderable force upon the Enper, sometimes dropping
on its wings ; now it takes a shorter flight, and
comes dashing about upon the paper. From atten-
tively observing their proceedings we are convineed
that, like moths which euter a lighted room, they
have beeome dazzled and bewildered by the light
towards which they fly ; and then, agnin, attracted
biv the whiteness of the paper which they evidently
mistake for the * viewless air,” tl]t}‘ rush down to
it in the hope of making their escape, sometimes on
their backs, just as®we see the house fly fying up
and down the pane of a window, with its back
towards the glass: henee we are not of opinion that
this eireumstance is sufficient to prove that these
inscets fly, in general, with their back downwards,
as has been supposed by a recent write® although
the analogous case of the boat-flies is brought ™
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forwagl in support of such opinion. Indeed we
have no hesitatien in saying that there is no
foundation for such a supposition, because we have
repeatedly watched swarms of midges hovering over
our meadows in an evening after sunset, within a
very short distance from our head, and we have dis-
tinctly seen that they fly in the ordinary direction,
with the back upgards.

Henee it appears evident that the F}'mtiﬁng of our
two little midges, which might easily be mistakerr
for a display of their powers of “tripping on the light
fantastic tve” are but the result of bewilderment,
and consequently afford no proof against the social
- principle exhibited by their out of door brethren; but
there is also another cirenmstance which strongly
supports our view of the subject which we have also
noticed, namely, that althongh our midges were male
and female, they took not the slightest notice of
each other. Now this is so contrary to the behaviour
of the gay, gallant, whiskered chironomus, that we
at onee eonclude that the natural feelings and affec-
tions of our little visiters were completely overcome.

No sooner, however, have we thus, to onr own
wind at least, settled the cause of the motions of
these midges, than our ears gre assailed by the piping
of an insect which, in the deep stillnessof a sum-
mer's evening, scems inerensed to o ten-fald degree,
and whose motions, on its -approach towards us,
seemn to overthrow all our reasoning, The sound
increases, f.'lllt!:ll.l'r!i have written dissertations on the
question whether it is loudest on approaching or re-
ceding from the hearer) and a gnat, belonging to a
genus closely allied*to the chironomus, after lr!f‘;}'ing



a2 KATURAL IISTONY. [Ch XV

a short time near the light, settles on our hand, and
commences its operation of working its sucker into
aur fingers, although, for the purpose of witnessing
its mode of procecding, we have advaneed our hand
quite elose to the light.

Shouldl this cireumstance be put in epposition to
our former argument, we wonlidl merely observe that
the habits, as well a5 the proceedings, of the two
insects ar® so totally different that & comparison ought
wiot to be made between them,
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CHAPTER XVI.
L]

NATURAL HISTORY OF VARIOUS ORBNOXIOLS
SPECIES OF DIMIEROUS INSECTS CORTIXUEL,

-

Muozquito—The DBlack Fly of .-'I.mrﬁc:i—]“lultﬁl?ﬁ Fly—TTlse

. Hung Fly—{iml Flies—Treere Flivse—Siructure of Mans
el T ¢ anl Ginot—DPFemnles only Bloodthirsty—"Tle Zimlb
—The Forest Fly.

Ir it were merely for the purpose of showing to
mankind that inseets ure not such insignificant objects
in the seale of creation as they have been assuredly
eonsidered hy many persons, perhaps no more availalile
“ argumentum ad hominem” could be produced than
that afforded by those species which formed the subject
of the last paragraph of the preceding chapter ; but
there are many others, which from the severity of
their attacks both upon man and beast, seem fully
competent to revenge the elight which is so often
cast upon the raee of animals to which they belong.

OF these, the musquitoes are perhaps the most
widely distributed. They stvarm®in the sultry climes
of Brazil and India, where one of the greatest
luxuries of life is an insect-proof musquito curtain ;
and they are not less obnoxions to the inhabitants of
the polar regions, where even those hardy people
find it né®essary to protect theiv bodies from the
attacks of these inscets by rubling themselves over
with grease and ether disgusting unguents.  This
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insect belongs to the same family as the English
mnats,  From the abundance of the insects in North
Ameriea, we find the name of Msguite Bay,
the Musquito Couniry, and the term Musquitoes
given to various plgees. It appears to us, that the
name Musquite has been applied gencrally to any
species of the family of gnats found in foreizn
eountries which are particularly tormenting to man.
A recentr author has, however, thought proper to
averthrow the received opinions of all previous
travellers and authors, and to give the name of
musquito to another group of dipterous inseets
belonging to a distinet family, Tepulide. 1t is

true indeed that the insects of this geuns { Simulinm) -

possess great irr]mtiu; powers, and abound in
various northern countries, Thus lately an interesting
aecount was given not only of the transformations of
this genus, but also of the molestations produced by
swarms of these flies in Lapland ; and the observer
. thinks that the musquito may be congenerous or
alliecd to simulium. Lambert also, in his travels
through Canada, thus mentions the tormenting
powers of a dipterous insect, which he has not
deseribied, but which is unquestionably a simulium.
“ They are so very small as to be hardly perceptible
in their attagks, and youf forehead will be streaming
with blood before you are sensible of being amongst
them. I have sat down to write, and have been
obliged to throw away my pen in consequence of
their irritating bite, which has obliged me every

" L]
moment to raise my hand to my eyes, nose, mouth,

and ears in constant suceession.’”
In considering this inscct to be a simulinm and

i

Y
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not a stomoxys (as another author has conjectured),
we are guided by Jdts very minute size, A small
species, fromethe account of its tormenting propen-
sities, is known in Nuerth America by the name of
“ tho IJI—L:-L !h,' &e, and we feel ourselves war-
mntmI in rets um::" the name of mustuito for the
various exotic siu-mu- of guats.

Even the common demestic fly, although unpro-
vided with the po¥erful apparstus possessed by the
enat for piercing the flesh, is in some parts of the,
world as tormenting a pest even as the musquitoes.
It is seldom in Engl-ﬂm} that we suffer in any great
degree from their numbers or pertinaeity, but in
more southern and hotter climates these inseccts
become perfect nuisances, when, to use the words of
Mz, Spence,  they literally almost fill the apart-
ments.  Every traveller in the south of Eum]m
during the ot months will eonfirm the assertion of
Arthur Young, that they are the first torments in
Spain, [taly, and the olive districts of France. It is
not that they bite, sting, or hurt, but they buszz,
tease, and worry. Your mouth, eyes, ears, and
nese are full of them ; théy swarm on every eatable,
and if they are not incessantly driven away by a
person whe hias nothing clse to do, to eat a meal is
impossible, and it is evident? from varioug incidental
notices in the journals of travellers, that they are to
the full us great a 11:] agne in the hot climates of other
portions of the globe. To omit other instances
which it would be tedious to ecite, Mr, Stewart, in

_# his recent Vilnable work on North America, speaks

-

on three several oceasions of the annoyance which he
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suffered from flies, which he seems to have found 2

worse torment than the musquito.”  In the memoir g

from which the preceding exiraet i# taken, Mr.

Spence has published an aceount of a very singular
excluding the liouse-fly from apartments, of which
the windows are nevertheless allowed to be wide
open for the admission of air.

‘nnnght 11:.‘ these minute ereatures, it is not to be
supposed that the beasts of the field should eseape
unattacked,  And we accordingly find that the order
the chief tormentors of the quadruped tribes. We
believe, however, that no instance Los been yet
recerded, of the attacks of the musguitoes upon
cattle, although scveral species of simulium are
stated to attack the horse and ox. Thus, the Culex
Cquinng, which * infests horses in infnite multitudes,
running under their manes and attacking them with
sreat ferceness, being not  essily driven off.” is
evidently, from the description and figure of Lin-
neus, o simulinm, ¥

But one of the worst of all animal tormentors is o
minute fiy, to whigh Fabricius first gave the name of
Rhbagio Copimbaschensid.  This terrible ereature is
only a line or two long, and appears in immense 2
quantities in the spripg and carly summer months
in Sienna and the Bannat, attacking the eattle,
penetrating various ynru, and by its poisonons bite
destroying them in the course of four M five hours. &
1t is ulso found in the southern parts of Franee, and

and simple plan adppted in some parts of Ttaly for
If the boasted supremacy of than is thus set at
of insects to which the goat Lelongs, comprises also -~
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has been diseovered in the environs of Paris. Latreille
states, that EI'.I.'L‘!III::: witee been bitten h}' one of them,
he had expeficnesd exeessive pain.  Much injury
was sostained in 1813 from this insect in the palati-
nate of Arnd in Hungary and {n the Bannat, In
Banlack not fewer than two hundred horned eattle
perished from itsattacks, and inVershetz five hundred.
It appears in such indescribable swarms as to re-
semble clonds, -prﬁmwling a5 some think from the
remion of Mehadia, but according to others fromg
Turkey. Its approach is the signal for universal
alarm. The cattle fiy from their pastures, and the
herdsman hastens to shut up his cows in the house,

- ur, when gt a distance from home, to kindle fires, the

smoke of which is found to drive off this terrible
assailant.  OF this the cattle are semsible, and as
soon as attacked, run towards the smoke, and ave
menerally preserved by it
How beautiful a picture of rural quiet and repose
is given Ly the poet of the Seasons of the shepherd
and his herds during the sultry heat of the summer’s
ST,
Amid his subjects safe

Slumbers the monarely swain : his corelezs arm

Thrown round his head, on downy moss sustninel.

Herpe laid his ='|'!I'i|:-, with whplesone: vinnds filled ;

There, listening every noise, his watchiul dog.

And with what eontrast does he proceed to deseribe
the confusion produced by the approach of some of
the inscet tribes,

Light ﬂ; his slumhbers, if perchance a Aight

Of angry gad-flies fasten on his herd,

That startling segiters from the ehallow brool,
In search of lavish stream. Tossing the foum,



2065 NATURAL MISTORY. [Ch. XV
They georn the keeper’s voice, and scour the plain
Through all the bright severity of noon, I
While trom their lnbouring |lh':J.:'1.5.'I.'|m||u1'D|' M0
Proveeding rans, low bellowing round the hills.

Ot in this seazon too, the horse provokel,

While hiz hi!.; si:n-'u.'."- full of spirit swell,

Trembling with vigour, in the heat of blood,

Speings the high fence, and o'er the feld effused

Darts on the gloomy flood with steadiast eye

And beart estranged to fear.
The insects which produee so much confusion amongst

*eattle are generally termed gad-flies and breeze-flies,

but the application of these names is by ne means
fixed, either to the specics of inscets, or even to the
nature of their attacks. Thus, some species of the
genus (Estrus, which deposit their eggs upon the™
backs of oxen, instil into these animals so much
dread that they may be observed seampering along,
with the tail stretched out at full length, until they
reach some neighbouring pond of water, and, it'is
prolably, these insects, to which the poet alludes,
when s[':u.-uking of a flight of gad-flies, although the

(Esirus is more commonly known by the name of

the bot-fly, whilst the term gad-fly secms more

generally applied to the various species of the Lin-
nwan genus Tabanus,  The latter insects indeed,
from their large stze, ng well as from the very for-
midable afparatus of lancets with which the mouth
is provided, are well eapable of instilling terror into
cattle, although they v not appear to torment oxen
and sheep so much as they do horses, which are often
driven almost wild with the exceedingly painful
wounds made by them. We can well speak from—
experience, for often in our rambles have we been
initolerably teased by some of ‘the species which

A
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have eontinued to hover over us, until they have
found af opportunity of settling upon some part of
the Ex[:rj.:iwl Landl or fuce, when IIuL~:|.' would imme-
diately introduce their luncets with a pain equal 1o
that of the sting of & wasp.

- - 1

On comparing the figures here given of the
mouths of a tubanus and a gnat with these of the
“iameslic fiy®in a preceding page, a very great

- h u +
~ difference will be observed in the structure of the
two organs. Here, indeed, we find the various ;mrl:a
of the month reaching their fullest degree of deve-
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lopment, whilst other parts, of which not even the
cndiments were to be observedgin the fiy, hre here
completely organised.  In the blood-thirsty guat,
however, we find the samie number of organs as ]
the Tubani, and i} is very remarkable that no other
dipterous insect 15 furnished with so completely
developed s mouth, thus showing the intimate con-
neetion of habits corresponding with identity of strue-
ture. *\ccording to Leuwenhoetk the sucker of the
gnat consists of only four picees, whilst Reaumuy
found fve, and Swammerdam six, including the
lower lip in which they are inclosed as in n canal.
Wa have. however, found seven pieces ; namely, the
lower and upper lips, the tongue, anil two lancet-like
mandibles, and the same number of maxille, being
of equal length with the latter. The same number
of organs (exclusive of the pair of hairy palpi) is
also found in the Tabani,

Another cireumstance in which both the gnats and |
Tabani agree is, that the females alone appear to l
possess these sanguinary propensities, the males con- /
tenting themselves with the neetar of flowers ; and it
has been stated by an observer, in confirmation of this [
fact, that © by a careful dissection of the mouth, he
could not discovgr either a tongue or mandibles in
the maless it may, threfore beeome & question what
does this sex Hve nupon? he rather suspeets on flowers ; !

and it is remarkable that in out-houses and places
where these insects abound, the sexes are not often
found together. He remembered in the month of
June to have seen the males of Cule® accumulalugy
repeatedly, without observing one fernale ; and last
}Il;!.' he met with the males ofsnnother species Iif].'ing

in a large swarm in the afternoon, in Coombe Wood,
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in a dark shady hollow, and not one female was
amongst them ; but, on sitting down, o few eame out
of the grass,mnd lic upon his hand,”  In like man-
ner it has been stated, that the males of 2 species of
gnat hover in small flights about the skirts of groves
near rivulets. ¥

Upon these statements we may be allowed to ob-
serve that we do not recolleet, in the ecourse of our
rambles, ever to hate found a male gnut npos fowers,
and that the circumstances mentioned seem to confirm
our ohservations contained in the preceding chapter
upon the swarming of gnats, Moreover, although
Reanmur found that the female gnats and Tabani
wonld taste the sugory fluids which he offered to them,
it is to be borne in mind, that the chief feeding time
of these insects is past, since it is only during the larvi
state. It is thus that we would aceount fur another
eircumstance connected with these and other blood-
thirsty insects, suchas the bed bug, &c., namely, that
in their native haunts they are often found abounding
to the greatest extent, although it is impossible for
them ever to taste blood 5 this is indeed particularly
the case with the gnats which swarm in dump situa-
tions, * where the footstep of man ne'er trod.” In
like manner the bed bug has been known to thrive
and multiply to a most intdlerable degrpe in empty
houses, the wainseotting and other wood-work swarm-
ing with them.

There is yet another insect whiose formidable powers
of annuyance exceed even any of those litherto de-

_a tailed—we #lude to the Zimb or Tsaltsaya of Bruece.
© It size is very little larger than a bee, and its wings,
which are broader dhan those of a bee, are placud
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5E|1ﬂ'|:':|.ll."I}’ like those of a fly. As soon ag this ]II:lg‘l.tl:
appears, and their buzzing is heagd, all the cattle fur-
sake their food and run wildly ubout she plain till
they die worn out with fatigue, fright, and hunger.
No remedy remuins for the inhabitants on sneh spots
but to leave the black carth and hasten down to the
sands of Albara, where they remain whilst the rains
lust, the cruel cnemy never during to pursue them
farther. a1l the inhabitants of the s% const of Melinda,
Wdown to Cape Gardafoi, to Suba and the south-of
the Red Sea, are accordingly annually obliged at the
beginning of the rainy season to remove to the next
sand to prevent nll their stock of eattle from being
:iu.-:'.lru].'cla
the cumel 15 cn'-ph::ticuﬂ - ealled, be immense in size
and strength, and his body covered with a thick skin
defended with strong hair.  The little Zimb pursues
Lim with relentless fury, and he is not eapable of
sustaining the violent punctures whicl this fly makes
with its l-rru'l.busm's. His Imd'_r, head, and !ugs break out
into large bosses, which swell, break, and putrefy, to
the certain destruction of the creature, Hven the
elephant and rhinoceros, which from their enormous
hu{[-: and the vast quantity of food and water which
they daily require, eannot shift to desert places as the
seqson demgnd %, are cnm'prﬂl.:rl toroll themselves inmud
« and mire, which, when dry, coats them all over like
armour, and enaliles them to stand their j._',ruul:'ui arainst
their winged foe; umﬁ vet Mr. Bruce fiund some of
the tubereles upon almast every elephant and rhino-
ceros which lie saw,and which heattributedtothiseanse,
We have already alluded to the remarkable mnli
of production which takes place in the Linnwan

S What though the Ship of the Desert, as

.

[ R —
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genus bippobosea, the most common species of which
1s known by the sname of the forest-fly (Hipp.
cquina). This inscct is generally found upon the
horse, whose blood it sucks, adhering so firmly to
the skin of this animal, ll:r means of ils VEry power-
ful hooked elaws, that it is with the greatest diffi-
culty that it can be removed. In the New . Forest,
Hants, they are found in such profusion, that up-
wards of a hundred individuals lave bech taken
from the flanks of a single horse. It would scem
thut white or light-coloured horses are more subject
to their attacks than dark-coloured ones: a remark
confirmed by the stable-keepers in the neighbour-
hood of the forcst. The body of this insect is
covered with a skin of so hard o texture as to
resist the greatest pressure that can be g plied to
it by the hand. This species is nccnﬁl'mmﬁ}' found
upon cows and dogs (indeed, Geoffroy has termed it
* La Mouche-i-chien), and, it is said, even upon
man himself. It has the instinet to place itself in
those parts of the body of the horse which are most
denuded of hairs: and where it cannot be reached
by the mouth of the horse, as Heneath the belly,
between the head, lecs, and tail, &e. Although
ineapable of causing much mischjef, it is the caute
of great irritation to the aniflal attacked s especially
when it occurs in considernble numbers. To the
ass they are the abjects of the greatest dread. Their
legs are clevated at the sides of the body: whenes
they have considerable resemblance to spiders ;—

_aindeed, they*have been occasionally termed spider-

flies.  They run with great agility, and have tie
YOL. II. - T
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faculty of moving sideways, or even backwargls, like
eralis. .

It is to Reaumur and Degeer thal we are in-
debted for a knowledge of their remarkable mode of
transformation. Tahe female deposits o single egp-
like mass, almost as large as her own body, and from
this the perfect fly shortly afterwards bursts forth
without undergoing any other trangformations. When
first deposited, this egg is of a milky-white colour,

= with a large black shining patch at one end ; it is rather
cirenlar in form, and somewhat fattened at the sides,
with a semicircular impression at the end where the
black spot is perceived, which impression corresponds
with the notch at the extremity of the abdomen of
the }:areut Ay. At first this ege is soft, except the
black patch; but in the course of a day or two,
it acquires u sufficient hardness to resist any ordi-
nary pressure, and the whole assumes a blackish
colour. It is about one-sixth of un inch long in the
langest part, and somewhat less when measured
across, thus nearly equalling the size of the body of
the parent, and rendering it ditficult to coneeive how
the insect can deposit so large o body. The abdomen
of the hippobosea, however, rather resembles a blad-
der than a scaly egvering, anil is consequently eapable
of great distension ; the ez, also, is not of so !!:l'rgu
a size when first deposited as it nequires shortly
afterwards : it is endowed with a slight motion,
and each side is furnished with a row of spiraclar
points
[ these insccts, therefore, nature apfiears to qui
those paths by which she leads the majority of the
insect tribes to their perfect stawe ; since here, instead
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of thesrezular gradation of egg, lneva, pupa, and
imago, we figd only one state, which, from analogy,
we might be tempted to believe was that of the epe,
from the circumstance of its being deposited by the
female. When, however, we find the lierfect fly burst-
ing from it at onee, we are eompelled to regard it as
the pupa ; as we know, however, that it is during the
larva state that obl insects foed and Zrow, we are
convineed that the larva state of the hippobosea,
must have been underzone previons to the assump-
tion of this form, auﬁ consequently previous to its
being depasited by the female fly. And the state-
ment of Reanumur, that the outer envelope of this
e2g is nothing else than the hardened and contracted
skin of the Jarva, is a corroborative of this upi-
nion. Reaumur adds, that when the perfect in-
sect eseapes from its oviform case, it is the exuvia of
the pupa which it leaves behind. The researches
of Degeer, however, prove that it is not only
the exuvim of the pupa, but alse the induraterd
skin of the larva, which iz thus uitted, this
author having opened one of the cases and found the
real pupa inclosed, baving the legs clearly folded
over the breast, just a4 in the flesh flies, and in any
other dipterous insects. It gvas ouly by the most
unwearied assiduity that these distingnishtd authors
arrived at a knowledge of the true nature of these
curions insects, and for the purose of showing the
geal which enabled them (and which alone can
ettable othersy who would tread in their footsteps in

Asimilar pursuits,) to overcome the great difficultics

attending the necesary investigutions, it may be
[ s 3
L
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mentioned that after the servants of Renumur had
with great diligence found him femnle flies ready to -~
deposit their burthens, so anxious was he to observe
their transformations, that, in order to sccure to
thiem the natural warmth which they enjoyed upon
the body of the horse, he earried them about in his
{lpv‘kct i day, and actually took them to bed with
iim by pight, for several weeks. o
. The hardness of this cocoon, as we must now '
regard it, proves of the greatest service in defending
the inelosed insect against the attempts of the animal
upon which it is deposited, to injure it. It might,
however, seem at first likely to obstruet the escape
of the inclosed insect when ready to burst furtlr,
weak as it must necessarily be upon assuming the
winged state.
Here, however, we find the difficulty overcome by _
one of those beautiful instances of precantion which
are nowhere more manifest than in the inscet world. !
The rounded tip of the cocoon corresponds with the
head of the fly, and resembles a skull eap, divided
into two equal portions, the union of which with the
remainder of the cocoon is marked by a faint line, |
perceptible only by the assistance of a magnifying
glass. The insest, thgrefore, upon pushing agninst
this cap with its head from within, causes it to fall
off, whercupon the fly creeps forth in its winged
state, and immediately commenees feeding upon the
animal upon which it was deposited by the parent fly.
W will only further mention that the true larva of
this incect has not yet been observed} and that it
is most probably nourished in the abdomen of its
parent by the bloed of the horst, of which the latter
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takes such copious draughts. Tt would moreover prove
a curichs subject fygr investigation in a physiological
wint of view, to nscertain the real egg-state of the
insect, and to discover what becomes of the exuvia
of the cgg after the insect has burst forth. We
trust that some patient inquirér will endeavour to
supply these interesting links in the history of the
forest-fy.
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CHAPTER XVIL

THE NATURAL HISTORY OF vVARIOUS SPECIES OF
SAW-FLIES.
An Account of the Ovipositor, and Sd.'u.'lng Appamins—An Ac-
count of #he Rose Sow-fly—Deseription of their Egps, Larve,
» the Effcet of Rain—Description of their Cocosn—ibeir Der-
fect State—its Ravages on Turnips.

Or all the admirably adapted instruments with
which inseets are furnished to enable them to accom-
plish the various ends of their existence, we know of
none which can be compared, in the beauty of their
construction, to the organs which are employed for
the purpose of depositing their eges by the females
of a large family of insects, to which the French
have very appropriately given the name of mouches-
d-gcie, and which we term saw-flies ; although, as we
shall subsequently see, the fhrmation of the organs
in question is, as indeed might naturally be expected,
much more complex and interesting in a mechanical
point of view, than the tool from which the flies
derive their name, . <

These insests belong to the same order ( Hymen-
optera) as the wasp and the bee, which they some-
what resemble : insteadshowever, of having the hind
part of the body separated from the thorax by a very
narrow waist, a3 we may term it, it is, merely a
continnation of the body without any wisible con- _
traction. DMoreover, instead of being provided with
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a sting like these insects, it is plainly perecived that
that ifstrument of tervor is lere replaced by the
much more diarmless, but not less effective instru-
ment to which we have alveady alluded,

Many of these inscets are of a tolerably lurge size,
and as there are at least two hilndred and fifty dif-
ferent species of them to be found in Great Britain,
opportunities for investigating their habits and eco-
nomy are not wufiting to those who maybe desi-
rous of verifying our account of them. The perfect
imsects are generally found upon various kinds o
plants, upon or within which the females deposit
their eggs, and which they are instructed by instinct
to place in small grooves formed in the bark, wood,
or leaves of the plant, upon whieh the future pro-
geny are to be nourished. 1t is necessary, therefore,
that the female should be furnished with an instru-
ment eapable of making a proper inecision, and we
accordingly find the ovipositor admirably formed for
this purpose. The under surface of the body exhi-
bits near its extremity a norrow slit formed of two
horny jointed grooves or sheaths, between which,
when unemployed, the ovipositor or anger itself lies
concealed ; when, however, the insect wishes to de-
posit her eggs, she bends the extremity of the body
downwards and inwards, pretrudg the instrument
at an angle with the body from the basé of the slit
formed Ly the two grooves.,

The ovipositor itself is comPosed of two broad but
very thin saws, which are projected and withdrawn
by the femmle during the act of cutting the chan-
nel in which the eggs arc to be placed, by the nssist-
ance of strong muscles at the base of each'saw, These
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saws o not act in concert together, but whilst one is

wmshed forward the other 15 withdeawn from the
ineision made in the stem or bark.  This appears to
us to be owing to the circomstance of the saw, which
remains in the slit, serving the purpose not only of
a saw, but also of a"wedge, keeping the mouth of the
channel open until the other saw is thrust deeper into
the wound. These two saws are not straight, like
hand-saws used by earpenters, bt are of a curved
form, somewhat like a Iliuttcncd 5. Like the com-
mon hand-saw, each of these saws is lodged in a dis-
tinet piece formed of two membranoceous plates,
similar to the handle of a pocket knife ; which must,
doubtless, be of great service by siving support to the
saws when in motion ; but it is here observable that
instead of being fixed in these baek plates, like the
hand-saw, each saw works backwards and forwards
in its own groove. Moreover, the teeth of these saws,
instead of being aimple, like the carpenter’s saw, are
themselves still more finely toothed ; each tooth, in
fact, under a high-powered lens, considerably resem-
bling the entire saw as seen with a lower power.
It is in the last place to be noticed, that each of
these saws has its outer Aattened surfuce transversely
scored and channelled ; so that, as Messrs, Kirby
and Spence well ofiservey whilst the vertical effect of
this double instrument is that of o saw, it at the
same time acts laterally qs & rasp; and when by the
alternate motion of these saws the incision or cell
is made sufficiently deen, the two saws, receding from
each other, conduct the epg between tlem into it
Thisis effected, aceording to Valisnieri, by means of
two canals between the component membranes of the
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back-supports of the plates of the saws. When in
action these saws do not, ns might be supposed, cut
two parallel sourses, but work in the same cut ; and
consequently, though the teeth are extremely fine,
the effect is similar to a saw with a wide set.

The following is an account of the procecdings of
the rose saw-fly ( Hylotoma rosee) :—* In the fine days
of summer, towards about ten o'clock in the morn-
ing, the female is Sven traversing with engerness all
the branches of this shrub, one after the other. She,
usually rests on that one which is nearest to the
L‘Htremitfuf the 11.rim:[p.'||. stem, and there makes an
aperture with her saw: when she has judged that
the hole is of suitable dimensions, she deposits an
ege in the cavity ; she then remains quiet for a fow
moments, always having her ovipositor engoged
in the branch: a moment after, she draws awany
quickly the largest part of it, and emits at the same
time a frothy liquid, which rises as far as the exter-
nal edges of the notch, and sometimes beyond them,
Soume authors have thought that the use of this liquid
was to bedew and moisten the eogs, bhut Valisnieri
Lelieves that it serves to prevent the aperture from
closing. Be this as it may, after the female has
emitted this fuid, she withdraws her ovipositor and
procecds to the fubrication of andther hole. Some-
times she makes but four in a line, one after another ;
most frequently, however, she makes about a score.
The part of the branch wifich is notched in so
many places presents nothing remarkable the first
day of the eperation, and it is not until the follow-
ing day that it begins to assume a brown colour:
and in the sequel all the wounds become raised, and
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aequire more and more convexity every day. This
growth is owing to the ewgmented volune OF each
e, as it daily grows larger. It forcos the skin of
the branch upwards, and the :L]lmrturt.- to grow larger,
This last finally becomes esiderable enoagh to give
passage to the Tarva® which, in ﬁmu'ng ot of the e,
quits its retreat to seck the leaves of the shrub on
whicli it is nourished.”

The sngular fact of the inercéhse in size of the
s after deposition, and pﬂ'viuuﬁ to the bursting
forth of the young, is guite at variance with the
ordinary circumstance that the cggs of oviparous
animals attain their full size previous to their being
deposited.  An analogous case however exists, not
only nmongst the gall-flies and ants, but also in the
egas of fishes, whose size in like manner is said to
increase previous to the exclusion of the young.
Reaumur eonsidered that it was in consequence of im-
bibing nutriment in some unknown mauner through
the membranous covering from the vegetable juices
whieh surround them; the egze at their full size
being nearly twice as large us when first deposited.
We, however, suggest that the growth of the enclosed
larva is attributable rather to flnid nutriment con-
tained within the egg than to any imbibition of fresh
matter. The suliject isanevertheloss, highly worthy
of attention.

The larvee which are hatehed from these eggs are
often to be noticed irf great quantities, and are the
most destructive to the vegetable world of any of the
insects in the order to which they bolong. The

noscberry, currant, raspberry, cherry, rose, &er
eing often entirely stripped of leaves by various
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species ; this is especially the cose when several
females) cach of wlich deposits o very consideruble
number of eogs, have selected the same tree. When
this takes place, and the leaves are, in consequence,
entirely eonsamed, the appearance of these grubs is,
of course, attributed to b ight : the willow and bireh
are no less subject to their attacks, and even the
wheat and barley are often seriously injured by them,
d These larvie sreatly resemble in form the eater-
¥ }:iilm of butterfiies and moths, being of a eylindrical |
_ orm with a sealy head, furnished with very power-
I ful jaws, and having three pairs of scaly legs
attached to the first three rings of the body, and
several other pairs of fleshy membranous legs (vary-
ing in number in the different species) attached to
the hinder segments of the body, They may, how-
ever, be readily distinguished from the caterpillars
of the Lepidoptera by the peculiar attitude which
they assume when disturbed, coiling themselves up
in o spiral form with the head in the centre of the
coil, and lying metionless upon their sides. When
feeding upon a leaf they commence their attack on it
upen that side which they hold between their six
I fore legs; they arc extremely voracious, feeding very
fast and without intermission.

The larve of many of the snmller species live
gregariously, numbers feeding upon a single leaf,
and the positions into which T.Fev throw their bodies,
when uudisturbed, are oftén *very extraordinary ;
indeed the feats of muscular dexterity which they
exhibit are ngt less surprising than those of our great

osture masters exhibited in our Christmus panto-
mimes, Sometimes Jthey will remain for a great
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length of time standing, as it were, upon their heads ;

# . - . L
others throw out their bodies in & horizontal position, a

whilst some assume the form of an 5, the tail being
elevated in the air,

These inseets are said to be much affected by falls
of rain, which render ¢he leaves upon which they
feed too moist, and which produce a kind of diar-
rheea, causing them to die in a very short time.
Hence we may conclude that By watering plants
which are infested by them they may be got rid of
without difficulty ; fumigation by means of sulphur
has also been efficaciously tried.

When the larvee have nequired their full size they
generally let themselves fall to the ground and bur
themselves beneath the surfice to undergo their
transformations, here they generally spin an oval
silkken cocoon: some, however, content themselves
with merely forming an oval cell, by rounding the
carth in the immediate neighbonrhiood of their new
lodging, by violently striking their bodies against
the sides of the cell. Their proceedings may be
casily inspected hy placing some of them, when full
fed, in a glass box with a layer of earth at the foot,
and if this layer be sufficiently shallow they will
descend to the bottom and commence the operation
of forming their &ells ipon the glass surface. Some
species, however, affix their cocoons to the branches
of the trees upon whigh they had fed. We muy
often observe o rosé or gooseberry bush entirely
covered with these larve, and in a eouple of duys
afterwards not a single grub is to be secw, neither are
their cocoons to be found attached to the branches ;
and unless we were well convjnced that they had

i
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deseended to the earth their sudden disappearance
1u-.t. as rationally be attributed to their being
away By the wind, as that their equally sudden
1.p1h. aranee is owing to their being broughit as blight
by the east wind.

Having cmnplu_tml t]mu‘cel[s, or cocoons, they
remain inclosed in a state of inactivity, and under
the form of larvay, for a considerable time, without
changing to nymphs; indeed as there is*but one
generation of them in the course of a year, and they.
only remain about a month in the active larva state,
it must follow that this state of inactivity must last
more than three quarters of a year, after which they
become inactive pupe, under which form they only
remain for about a fortnight or three weeks : in this
state their future limbs are all plainly visible, the
wings, legs, and antennae being folded along the
breast.

From the great similarity in form which exists
between the larvee of the saw-flies and the cater-
pillars of the Il,p][lnptcr"t, it is not surprising that
the insidious iehneumon flies attack the former as
well as the latter, which are their more ordinary
prey. Several instances of this have come under our
own knowledge, and in the Mygmazine of Natural
Iistory will be found an acclunt of their ravages upon
one of the larger British species of ’I‘entl:retﬁuidm

It is very scldom that alig larvee which we have
endeavoured to rear huve arrived at the perfect state
when kept in breeding boxes, owing to I.IhL diffienlty
of preservifig the E-nrtl: at a proper degree of maois-
ture; indeed Geoffroy states, that notwithstanding
all the care whick he took in rearing upwards of
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three hondred larvee, not more than four wr five
specimens arrived at the state of*the winged inseet,

Muny species when arrived at the lafter state feed
only upon the nectar of flowers, but there are some
speeies, such as the gater, and green sand-fies ( $en-
thredo scrophularie anll viridis), which prey with
much avidity upon other soft-bodied insects, even
attacking the beetles commonly tgrmed soldiers and
sailors (¥elephorider), which are themselves equally
&*FAVENOUS tﬂi‘-’:lrl]ﬁ ﬂt]lﬂ[’ {]IM"I:IS, [t fl?_'rt.ﬂ.irl].:r :IFIl'H:'.'!r.‘i- ik
remarkable circumstance that species, which in their
larva state are eminently herbivorous, should become in
the perfect state real cannibals ; unless, indeed, it be
supposed that they were actually starving for want
of their appropriate food ; but these species even
devour their prey in the midst of flowers, espeeially
those of the umbelliferous Kinds, the honey of which
they will leave for that purpose, as we have repeat-
edly witnessed ; indeed it would seem that they select
these kinds of plants in order to seize upon the
numerous flies, &e. which frequent them.

The antennwe of these inscets are strongly vibra-
tile, and appear to perform the office of feeling the
surrounding objects. The small species instantly
fuld these organs, as well as the legs, upon the
breast, and fall to the ordlind immoveable on the least
approach of danger.

I'he history of one pf dhe species of this family
is recorded by Mr. Marshall, in the Philosophieal
Transactions for 1783 : it attacks the turnip after

it has escaped the ravages of the turnip-ffy or Black &

Joack (Hallica nemorum), and often cecasions so
muech damage that whole distriets are sometimes
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nearly gtripped ; indeed, in that year many thousands
of aeres were uhl:-d_\:l to be ]III]H"'!H‘[I up in conse-
quence of thtir ﬂtt.u:L.-.. The sidden appearance of
such vast numbers of these insects appears to have
given rise to various conjectures; Mr. Marshall in-
deed states, that it was the®general opinion in Nor-
folk that they came over the sea, and a farmer
actnally declared that he saw’ them arrive in clouds
so as to darken the air, and the fishermen*asserted
that 1]11::.' had I!’:'[IE!:‘ltDill:{ seen swarms of them pass.
over their heads when they were at a distance frr‘um
the land.
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CHAPTER XVIII

NATURAL MHISTORY OF PARASITICAL INSECTS
FOUND ON PLANTS] AND PARASITICAL PLANTS
FOUNR ON INSECTS. B

ll'|.!:i.sl|:-|:_'-" of the Qall fvund on the Drambles—Tis parasiteais.
tory of the Cimex which attacks Flowers—Ilistory of n Dectle
which attacks Leaves—Histary of the Caterpillar peculiar for
forming Galls—History of the Tneect which forms resinous Galls
on the Pine Tree—An ncconnt of the Fungus found attached
to the Melolontha or May Bug—An Acconnt of the Vegotatbng
Wasp—An Account of the Mlant found on the Pupa of & Ciesila,
on. Moths and eon Lasva—The sopposed Cuuses of (hese
Phenomens—An Account of Portions of Flowers being found
attached to luseets,

Ix further illustration of the parasitical insects
which form the galls, of which we have given a short
account in the former volume, we proceed to describe
those which are observed on the brambles in the
months of July and Aungust, but which become more
numerous in September, It is upon,” says Reau-
mer, * the stems and branches that we noticed the
galls, which are sometimes nothing else than the
stem and branches themstlves equally swollen on all
sides for the space of an inch; beyond there is o
swelling of the shape of a spindle. T}is swelling
varies in length, and occasionally it is foumd onl
upon one 5iLE of the stem, The shape of these

.
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tubereles varies considerably, but the part thoes en-
lirgred is always arder thal those which retain their
natural size. If we cut one of these galls either
transversely or longitudinally, more than twenty or
thirty lurvie, of an amber colour, will be found in
rach of them They seens pladed in the space left
by the detachment of the filires from ench otlier, and
they snaw all that surrounds them : the interior of
old galls is filled Wit particles of fibre reduced to a
kind of black powder, which is all that separates thesg
worms from each other, and which does not prevent
their meeting,  These larvie not only differ in colour
from the ordivary enes of the oak, and many other
trees, but they ngn'n differ in the form of their parts,
They are terminated anteviorly by a little point, the
apex of which is brown ; if this part be investigated
from beneath with a powerful lens, no vestige is dis-
covered of those twoe brown teeth common to the
other worms of o multitude of galls, each of
which is situated at an equal height upon each side
of the head, and which close together, but in lieu we
perecive o small brown mark. Upon closely exa-
mining this brown mark, and touching it with auny
peinted instrument, it is found to be of a consisteney
as hard az horn, and we then distinguish that the
end of it nearest the head ™ not Tm:ly ﬁwgnr than the
other, but that it consists of twn straight parts
almost parallel to each othgr, but which do not touels.
The simplest and most distant from jts ApeX passes
out of nn aperture which is upparently the mouth,
into whiclsthe fragments ground Ly the furcate por-
tion, or the juice exgracted from them, enter ; we ean,

VO 11, . U
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Thowever, but guess upon this subjeet, for we cannot
hope to observe such delieate partsin action, pirticu-
lnr]l:.' i an insect whicl is soill at cose wdien exposed
to the light.” Reaumur detected in the galls much
smaller worms, which were almost white, but coloured
red or yellow withinT Theso lurvae are supposed to
b parasites on the true gall-fly. The latter is con-
sidered n two-winged insect, while the former is
conjectured to have four. ki

. We will now mention one which attacks the
flowers of the chammdrys, and whilst the majority of
them are in full bloom. Reaumur observed some
whichwere considerably and larger, more swollen than
the others were when they opened, and which were
nevertheless closed. Each of the latter supplies a
dwelling for an inseet, and the only one he was
acquainted with of its class which lives in monstro-
sities analogous to galls. These insects, which were
in their pupa state, were supiwseul by that naturalist
to be transformed into ecimicides. He afterwards
carefally examined the plants when in blossom to see
if any were materially swollen; in all that he
observed so, he constantly saw either the pupa of the
cimex or field-lug, or the cimex itself, or at least the
exuvin, when the insect had escaped. The inscet
from its birth is nestlec®in the bud of the fAower,
which it suckswith the rostrum with which itis fur-
nished. The flower thuys sycked has more nourishing
liquid than those from which it has not been ex-
tracted, it grows faster, but so that it canuot open
like them ; the lip which ought to disemzage itself

from within the calyx formed, by the others iy

retained there by its having ncquiged too much bulk,

e = B
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The little pupa lins consequently always a closed
dwelting,  The eimes into which it changes, is very
pretiy ; it gs of an ashy-grey, produced by a mixture
of white and light brown,

On the leaves of the shrub, which is ealled siorne or
vilrerseny, will be found flattened spongy malls of o
eireular form ; they rise on cach side of the leaf, yet
but little clevated above its surface: the centre of
both the top anddiottom is marked by o small uipple,
One single leaf contained frequently forty such palls,
many of which Reanmur opened, and in the interidr
of cach found a white larva. He endeavoured to
obtain the inseet which these galls produced, by
disﬁvcting the stalks of several leaves, which were
almost covered with them, in a small vessel filled
with water; this was placed upon a sheet of white
paper, spresdd upon a very flat table.  This nrrange-
ment admitted of the leaves remaining fresh during
the whole time the worms of these gnifa required for
their full development, and the insects, howsoever
minute they might prove, could be readily detected
upon the sheet of paper.  These larvie changed into
small coleopterons insects,

There are also galls formed by caterpillars, in
which they undergo their metamorphoses inte a
butterfly. Reaumur relages that he received some
galls from the island of Cyprus. They grew upon a
species of Huwonnm, and each is borne like fruit Ly a
short stalk, They are of dbout the figrure and size
of a nut, and seem to have a kind of small head or
crown atethe part opposite to the stalk, When
first received they were of a pale grey, their surface
tolerably smicoth, .fzut a lictle cottony. 'They mmst

o i
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be classed with the woody and indurated galls ; their
first layers, those nearest the exterior envelops, are,
notwithstanding, spongy, but the interivyg layer, that
which forms the cont of the cavity, is very lrard,
This cavity is much larger than that of the majority
of the galls ; it isa Tl.‘r'l.'Tl.l.!"z;l.' dwelling aud is inha-
bited by a true caterpillar, He opened many of
these galls, in each of which he found the eaterpillar
dead and dry, and consequently i a state that did
not admit of deseription: all that he eould discern
was that it was smooth, but he could not detect the
number of its prolegs, which were too much with-
drawn within the body. Although the caterpillar
was no longer alive, yet some of its modes of life
conld be easily distinguished ; it apparently enawed
the interior of the gall in the manner of the larve of
the willow-gall. When its time of change arrives it
pitrees the gall, which it does by a foresight similur
to what we have admired in some ecaterpillars of
wheat. ‘This caterpillar consequently ehanges the
gall itself while in this state, and, having tecth, it
pierces a hole, which it could not do when a butter-
fiy,—the aperture by which it makes its cscape.
TWhen the hole is made, the eaterpillar no longer
takes foud ; it spins a cocoon of white and brilliant
silk, the tissue of ®hicheis very thin but compact.
This cocoon lines the interior of the cavity and even
that of the hole, and also firms a kind of beak which
enters the aperture. !"Lh.'lmu;_rh this cocoon is il-
tached to the sides of the cavity, it is not for the
purpose of :u:j:}mrting it, for the cocoon which Reau-
mur extracted, after removing by degrees portivns of
the gall, retained its full IJi.:iil!“an).I!l. 1n one of these
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covooyis was found a lmtterfly, which perished before
it had finished disenenmbering itself uf] its pupn case ;
und was tlferefore not in o condition to make us
acquainied with its ehiaracters, as ity body and wings
were not fully developed ; the Jatter, however, were
of a whitish grey, .

During all seasons, but more especially in autumn,
small resinons ]I'HJIPH- may e seen on the branches of
the younz pine. These, which at first vidw appear
to b similar to the gummy exudations of the cherry
and other fruit-trees, are, in reality, galls —not
produced by chance, the rays of the sun, or any
mechanical eanse, but by a little moth, and intended
as a habitation for its young, Degeer, who first
discovered this enrious insect retreat, was no less
astonished than pleased by Lis discovery. These resin-
ous sulls vary in size, the largest being about one inch
in diameter and the same in length,  Their external
surfuce is rough, their shape oval, and they are fixed to
one side only of the branch on which they adhere.
The branch itself increases, for the most purt, so
much in size, as to beeome monstrous. If one of
these resinous galls be eut longitudinally, and parallel
with the branch, it will be found that it contuins o
species of kernel, in the middle pf which the cater-
pillar lies Luried. Betweeh the walls of the kernel
and these of the enveloping gall there is an empty
spece. The eavity is comenoglious enough ; its inner
surfuce is lined with a thick layer of brown exere-
scence, which the eaterpillar has arranged around
its habitatfou apparently for the purpose of conve-
nience and cleanliness, to insure which it covers this
Iayer' with u fines sheeting of resin.  Sometimes.
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however, it is more convenient for the insect o
remove the exerement altogether from its habitation.
In this case Degeer has seen it pushed dut through
a small door, which has been subsequently closed
with fresh resin by the eaterpillar,

I some instances Degfer found no kernel within
the resinons gall ; but even in these there was the
same attention to order and eleanlipess exhibited as
in the others. The inseet had partitioned off its
kabitation by means of a resinous wainscoting, so as
to divide it into two chambers, in one of which it
lodged, while the other contained the excrement
which it had pushed through a small door or hole at
the bottom of the dividing substance. The cater-
pillar feeds on the braneh of the pine on which its
nest iz attached, and gnaws into its substance. The
insect is about half an inch in length. TFrom its
eonformution it would appear that air was necessary
to its existence, although the compactness of the
resinous galls appears to seal up their inhabitant her-
metically.  About October, if these mils be opened,
the caterpillarwill be found placed with its head down-
waiils, and so intensely torpid, that even a rade touch
does 1ot put it in motion.  In this state it remains
during the winteras agaipst the rigours of which,
howewer, it has provided, by spinning round itself o
layer of silk. In the spring following it is reani-
mated by the sun, and so® the head of the inseet 1s
once more turned towards the superior part of the
resinous gull. ey ok

It will bie recollected that oil of turpentine is one
of the most deadly poisons to indets.  The odour of
this substance penetrates their stigmata or breathing

.
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pipes, and specdily kills them. One of the most
remafkable fucts, therefore, comnected with the his-
tory of our tul:.;lrpi"-.Lr is. that it should live and
feed on the very substance which is so fatal to its
kindred tribes.  Degeer made experiments, all of
which proved that neither the=odour of turpentine,
nor the substanee itself when applied to the insect’s
body, caused death, About the middle of May the
caterpillar, having previensly gone through the chry-
salis state, escapes from its habitation in the shape
of a small agile moth. IF the thickness and tenacit}
of the walls of the resinous gall be looked to, it is not
alittle surprising how a little feeble motl, altogether
unprovided with instruments ecapable of piercing

" such a substanee, should contrive to effect its eseape.

It is evident that the moth cannot, and, in fact, does
not do it directly.

In all those galls from which the perfect insect
has escaped, a small eireular hole muy be ohserved,
to the edges of which the skin of the chrysalis
remains attached in such a way that one half of it
remains within, the other half without the gall.
It is certain then that the moth, while as yet en-
veloped by thes kin of the clirysalis, makes nse of
the sharp bard head and horny skin to effect its
escape. 1t pushes these through the resinous walls
of its pri:juu, and after a natural tunnel as it were has
Iieen Ifurmcd, it then, and not till then, opens its
ehrysalis skin and secks the %ir.

Having thus given an additional aceount of those
inseets whicl are parasitieal on plants, we will now
offer the reader o history of those plants, which are

¥ - " a a
sometimes found attached to insects, whether in their
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perfect or imperfeet states, showing the various
means which nature has opdained  for chftking
too rapid an inerease of plants and animals

We will mention them in scientific order, be-
ginning with a species of melalontha, which the
Americans term May-bug, the lnrvwe of which are
found in great profusion in meadows at certain
sensons of the year; when it is not unusual to find
some, which have attached to them o vegetable
sprout.  In seme instances this sprout is three inches
i li-llgtll; it wene 'u!l}' ]rrui:l_'i:il:s from lictween the
head and the under part of the thorax, and in o few
instances from the mouth, There is generally one

to each grub, though some are found with two;

and the larvee were not only dead, but in o state of
decay, and the sprout Tiﬁili:_; above the ground indi-
cates where they are foumd It izea vulear but
prr_-'l.'niﬁn-rr notien, that such grubs are L‘lmllgud to
briurs. A species of enrculio in the perfeet state,
from Mexiro, hias also been mentioned, as having long
slonder filaments attached to various parts of its
body ; and another specimen of the same was
remarkable for having one on the rostrum or Lieak,
which gave it an appearance of an additional horn,
A species of hymenopterous inseet, was first
made koown under ghe name of  vegetating
wasp, 'I_r:,' i Hp-.u]i:trd, nameidl Father Toreubin, uat
Madrid, in the year 1754, The following curions
acconnt was miven by Itn® e found two leagues
from the city of Havanah in New Spain, in 1749,
some dead wasps in a field: from the belly of each
wasp a plant zermimated, which grows about five
spans high.  The natives call this plant Gia, und it

|
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is full of sharp prickles, which are supposed by them
to prodeed from the bellies of the wasp.  Edwards
in his work oa birds lus copied the fgures. "They are
represented as having tnken a possession of the plant,
and are flying away with their booty attached to
their bodies, though the ogigindl observer stated,
that he found them dead in the field. Some others
were found in the Island of Dominica ; they had
very much the apmearance of the drone affer they
buried themselves in ]i:l}q tl:m}' began to vesetate
toward the end of July, or rather they sre found so
about that time. When the tree has arrived at its full
growth, jt resembles a coral branch about three
inches high, lbearing several little peds, which are
supposed by the inhabitants to drop off and beecome
worms and from thence flies,” ‘This Ia]u::t 12 Cum-
sidered to be a speeies of clavaria, similar to the one
which is sometimes found on dead horses' hoofs.  An
interesting account has been given by a gentleman,
whe while botanising in America, found lying on
the ground a wasp’s nest, which had by some means
unknown to him, been separated from a branch of
a lanrel, near which it had fullen. The ercatures
were in a strange condition after this disnster to
their dwelling, some were flitting about over their
cells, and by the softness wf thlir wings and the
fuintuess of their colours, were easily known to have
been hatehed but a short tige.  Many of them were
Iying dead on the ground, And®on cxamining these lie
instantly perceived vegetables proceeding from their
bindies, whish were uniformly attached to the theras.
e collected about fifty of the vegetating wasps,
On ill3pucli|rg lhu_ nest, he found a econsideralle
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proportion of the cells empty ; this however was not
the caze with them all, for there were still sofie that
contained young wasps in the state of larva, He
drew them from their cells and satisfied himself that
there was an incipient vegetation, and moreover that
its progress had kept pgce with the growth of the
insect. Yet in some instances, the vegetation is
considered to commence only when life has ceased.
In configmation of this opinion, %t is related that in
Trinidad, a wasp was found apparently in a perfect
*condition, glued somehow by one of its wings to a
leaf of a tree. From all parts of its body issued
filaments from one to three inches long, they were
shining black, and resembled the plant called
Spanish Leard.

The pupe of a species of Cieada, which iz common
in Martinique, and Dominica, have been found with a
plant attached to them. As they bury themselves
under the dead leaves to wait their change, it is sup-
posed, that when the scason is unfavourable, many
perish. The seed of the fungus finds a proper bed
on this dead insect and grows., Mr. Edwards con-
siders that they are not dead pupae, but that before the
insect is about to change, the fungus dries and falls
off.  Messrs. Kirby and Spence, mention one of
this genus in theif calinet, ** with a kind of Spheeria
with a twisted thickish stipes and oblong head,
springing up in the space between the eyes.” Dr.
Hill says, in speakin@ of the cieada, * This you
may be assured is the fact aml all the fact, theugh
the untanght inhabitants suppose a Ay W vegetate ;
and though there exists a Spapish drawing of the
plants growing into a perfoliste tree; and it has

il
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been figured with the creature flying with this tree
- upon its back.
-

Ha wild are the inmginations of wan,
Sa choste and uniform is nature.

Some imago specimens wf lepidopterous insects,
have been brought from the tropical regions, covered
with long slender filaments. They are always in a
very decayed state.® In China is found a geametrical
larva, which has a long, rather thick stem growing
from the head ; this is about two inches and o quarter
long, while the inscet itself is nut quite one incli and a
lalfin length. Father Parenin, whosent it to France,
phserves, in his nceount of it, that it was a searce
plant ; being found only at the !mlnce of Pekin there,
where alse it was not a native, hut brought from the
monutains of Tibet, nnd some other places on the con-
fines of the Chinese dominions. This father had never
seen the leaves or flowers of the ]’:].’!nt, lint only its
roots, which were in high estecm there, not only
becanse of their miraculous changes, but from their
possessing the virtues of the ginseng.  This plant,
we are informed, is still in great estimation by the
Chinese nobles.  The roots %I:Id nothing particular
in their figure or appearance ; but with these the
father sent home those whieh wefe supposed to be
changed into a worm, for which they are called hiat-
siotonetelicon, that is to sayga E]-.mt which at a certain
time of the year changes into a worm.  The Chinese
suppose, that this is a plant during the summer
season 3 but that im winter its stalk dies, and the
rout becomes o worne; concerning which the father
observed, that nothing eould more exactly express a
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worm or caterpillar ; the hemwd, the eyes, t_hu fieet
aad the wonth, beinge all plainly distinguishable, as
well a5 the several fulils and euttings it of the body!
This acconnt was fuund tw b perfeetly true ; bat the
mistake was owing to the want of proper sceuracy in
the observation: furf thedbanly, which was supposed to
be the reot transfirmed, had in reality never been
any part of the plant, but was found to be really
and trdy  a caterpillar. Som®  faneiful persons
.imw supposed, that when the time of its change
approached, it always seleeted the voots of this plant
as of a proper size and dimensions fur its purpose,
ind gnawing off the end, hollowed away the stump,
s0 a8 to introduce its tail into the eavity, where it
remained covered with the bark of the root, which so
nicely joins to it, that those who ebserve it in a
slight way eannot but mistake it to be o pare of the
root, or the remainder of the root o eontinuation of
the body. On opening the body of Lirva, however,
we find, that the root of the fungus entirely oceupies
the whole interior portion from the head to the
opposite end.

Aost anthors have supposed that the seeds are
swallowed by the larva anil cause its death, and that
after that event, it becomes the soil or hase uponwhich
the vecetables fast®n thenselves and thus cerminate
in the decaying remaing.  On the other hand, it
is supposed that they age propagated by seeds in
the ovdinary moie, it ]I’:]:mll}' appears that the seeds
would, on being wafted throush the air, alight npon
the most exposed part of the unhatehed®inseet that

!

]Ii

was accommotdated for its reception, and this would, of ;

cimpese, be near the heod. Being there fixed, the plant
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would inerease, with the enlargement of the insect,
and difiwing mowrishment from its body, would eon-
tinue to grow, even after it had attained s last and
perfect state, until the plant has destroyed the life of
the inseet, The opinion, uow laid before the reader,
15 mere likely to be the wutll  As insects often
pass no small portion of their life in a state of tore
pidity, in u']:iu]]: they remain chiefly without motion,
it will not scem®wonderful, should anw partial
moisture aceidentally acenmulate upon them, that jt
alfords a seed-plot for certain minute fungi to come
up anil grow in,

Some insects have been found witly portions of
fluwers attached to various parts of their body. Thus
the stamina have been deteeted on bees and even on
coleopterous insvets.  Christian, a German writer,
hog deseribied zome very singular appearanees, which
he observed on the first joint of the funr posterior tarsi
of Hylocopa latipes. These were battledore-shaped,
laminae fixed in pairs iy micans of o footstalle to the
joint, and are sometimes very numerous. He con-
Jeetures that the inseet uses them fur the pu: pose of
collecting the pollen. But Messrs, Kirby and Hpence
hiave remarked, that some specimens do not possess
this apparatus.  They therefore imagine that these
appendages are the anthers of fowers, and are spoils
which the biees in guestion have lifehed from the
Llossoms of sume plants,
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CHAPTER XIX.
i rig
NATURAL HISTORY 0OF 30ME INSECTS WHICH AlE
OnNOXIOUS TO TREES,
- =
Hissory of the Larva, which is termed the Oak.pronee—History
®  of the Laevs, which eawses Tumours on Fruit Trecs—Ilistory
of Hylesinus Destructor—1listory of the brown-tailed Muotls,

!
SoumE insects cause very great mischief to trees,
many of which are peculiarly infested by certain Lkinds..
Of such magnitude arethe ravages sometimes commit-
ted, that whole forests have been destroyed by them ;
therefore it becomes necessary for man to exert his
best endeavours to 5!,11}! the progress of such an evil.
Before he can accomplish this object, he must make {
himself well acquainted with the Ipcculiau- modes of
life of the insect or insects, which have thus attacked '
them, and perhaps the history of geveral may not prove \
uninteresting to the general reader. |

For several years past, the ground beneath the i
black and white caks of Ameriea, has been observed -
to be strewed with smud ranches of these trees from
eighteen inches to two feet in’length.  Some of them i
have been found five fogt in length and an inch in L
diameter. The falling of these branches is oceasioned *
by the larva or grub of an insect; which from this effeet
of its lubour may be called the onl-pruimier. ‘ﬂ"lluub
ts feeding or larvie state is ngarly complete, it eats
away the wood in a circulur digeetion, eaving only \'

-
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the bark entire; this is broken by the first strong
breeze*and the branch, with the larvie in it, fulls to
w grouml. Several branches containing larva were
aced in a vessel, covered with a picce of window-
glass to prevent the eseape of the perfect insects if
any should be dizelosed, andato rétard the drying of
the mould, us a certain degree of humidity is neces-
sary to favour the development of the parts of the
' perfect insect while it is in the nympha skate ; in
J the body and larger branches of trees, the moisture -
is sufficient for this purpose, but in these small
branches, which are Lilled, the moisture would be

exhaled by the action of the sun and wind, if they
remained on the tree, whereas, by their falling, and
being placed nearly or quite in’ contact with the

moist earth, their humidity is preserved. It was
not preeisely with this view, that the prepared
branches were treated as above-mentioned ; but the
purpose was attained. The vessel was kept in a
warm room, the wood was kept moist, and one perfect
insect made its appearance in November, and another
in December ; but it was supposed that they wonhl
not have been diselosed till the spring, if the branches
had remained abroad, The fnsect belongs to a tribe
called caprieorn beetles, or woodeaters, and is pro-
bably diffused over a lurge sportifn of the United
States, wherever the oaks, which it' prefers, are
found. The falling of the branches, with the
, larvee in them, ecnables us* tHongh we eannot . des-

troy the species, to cheek its Juvages in some

degree. The branches should be collocted from
“&:the time they begin_ falling till they cense to fall,
) and should be carefully burnt,
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The plum and cherry trees are often disfigured
with irregnlar swellings on the younger bfanches.
The zeat of this disease is in the barks The sap
diverted ‘from its regular course, and js absorbe
entirely by the bark, which is very mueh increased
in thickness : the efticlg bursts, the swelling becomes
irrecular, and is formed into black lomps with o
eracked, uneven, granulated surface. The wood,
hesides being deprived of its nutfiment, is very much

,compressed, and  the branch above the tumour
perishes.  On taking off a thin slice of the tumour,
on the 27th of June, it was found to be inhabited by
living larvay, and they are supposed to be the cause
of the tumonr. Some branches were placed in g
phial to observe their progress to maturity. On the
tith of July, the observer perceived that the larvee
had left the tumour, and were uneasy in the bottom
of the phial. A wvessel of earth was immedintely
prupnrm][: the larvie, when turned into it, buried
themselves instantly, On the 30th of the same
month, the perfect inscets began to rise. They
proved to be insects which bad leng been known to
occasion the fall of peaches, apricots, and plums,
by the larvee eating into the kernel of those fruits
long before they had acquired half their growth.
The evil produced by shia insect cannot be wholl
remedied ; but something may be done to diruinisﬁ
the mischief by eutting off the diseased branches,
wrovided this be donet Yhe right season, and by the
Joint labour of the whole neighbonrhood at the same
time.  Those inscets which furnished the data above

set dlown, ceased to feed on the Gth of July, rose”

from the earth on the 30th, ang were spon ready to
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deposit their eros in healthy Leanches ; but, if the
dizeadtd branches are cut off before the end of June,
i great number moy be most effeetually destroyed,
¢ burning the branches on which the tumours are
seen. It is possible that in some situations they may
be disclosed carlier ; it willthetefore e necessary to
pruneaway the tumours as soon as they appear. The
insects which eause this mischief belong to the Lin-
mwan genus Cwrcmlio, 2
The elm trees of St James's and Hyde Park
% were attucked, in 1824, by an insect, known to en-
tomologists by the name of Mylesinus destructor,
which eaused great havoe, especially in the Mall and
Hird-mg_u walk. The elm trees in both parks, and
l]'lﬂrLiL"ll]:ll'l-}' in 5t. James's Park, were being rapidly
destroyed, and unless decisive measures had been
token to resist the progress of the contagion, we
might have had to regret the dissemination of the evil
throughout the vieinity of London. The devastation
committed by these unimals is at times so great, that
it is clearly worth while to make experiments to
obviate it, although it is difficult to conceive how
such experiments can ever be made philosophically,
I IJ}‘ persons who do not, in the first instance, make
themselves acquainted with the natural history of that
particular species of destrugtive Snsect which may

" have oceasioned the mischief.

A small beetle, with its head rather eovered witl

hair, having a polished Blagk thorax and brown

] wing-eases, may be seen in numbers runping over
] the trunks,of the elms from the end of March to the
bR G days of July, but principally about the end of
' Alay or the commentement of June, It may be seen

voL I " X

L] -
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to enter into holes, with which the bark appears
perfurated as though with a gimlet, It insifuates
itself into these heles, or into the erawices of the
bark, for the purpose of depositing its eggs. €

stripping off a picee of the loose bark, we may easily
at any season underitang how the barking of trees
is effected by these minute insects, for the surfuce of
the wood thus expaosed presents to the view junumer-
able impgessions, The middle or Lady of this singular
impression marks the path of the perlect female in-
sect, while employed in laying her eggs, which is to
her, as to most other winged insects, the immediate
forernnner of death. From this tubular path,
however, in which she deposits her eggs, the |]:L't‘\':l:
hatehed from these egzs, in the shape of little white
worms, proceed nearly at right angles, eating their
way in parallel smaller tubes, whicl, lying close to
each other, effectually serve to seporate the bark from

the tree. The larvie remain feeding in the tree,
generally between the bark and the wood, threnghout |
the winter scason, About the commencement of l

spring they assume the pupa or nympha state, and,
before the end of this season, the bark of an infected
tree biegins to appear as if all its erevices were full ‘
of a very fine saw dust. The last change of the in-
sect takes place ; #nd bging now winged, it tries to
arrive at the external air, for the purpese of propa-
wating its species, and laying its eggs in other trees.
Each hole, which not ®ppears as if made with a

gimlet, marks the exit of a perfeet insect. In the l
first instance, the voracity of the larvee, gud in the ‘
seeond, the endeavours of the perfeet insects to liberate e

themselves from the wood, particularly where such
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attempts are made I:E' almost infinite numbers, soon
pecasion the bark to fall in large pieces. The con-
sequence is® that the new leaves only make their
appearance to wither, and the tree perishes. It is
advisable for thoese persons whe have elm trees, which
are attacked by these animals, to inspeet them twice
every year, first in summer, when the perfect insect
is om 'L;.'iug + and ."-l.‘cl:lﬂ[”:..', in winter, when the trees
which are much nfectod ought to be cat down.
Such trees eught, if possilile, to be burfed with the
larvae in them, or it this be not convenient, they
should immediately be subjected to such heat or
fumigations as may Th.':{t.rwlc the larvie, which at this
-geason are near the surface, and therefore not =o
ditlicult to kill. To rest content with having cut
dewn the trees without destroying the larvee, or even
removing the trunk from the vieinity of sound wood,
is, in reality, to do no good at all. In the year 1780,
an inseet of the same kind appeared in infinite num-
bers in the pine forcsts of the Hartz, and was neg-
lected. 1In two years afterwards, whele forests had
disappeared, and; for want of fucl, an end was nearly
put to the mining operations of this extensive range
of country,

In 1782 the public attention yas excited by the
unusual appearance of an Mfinite number of large
white webs, containing eaterpillars, conspicuous on
almost every hedge, tree, ;m} shrab in the vicinity
of London. In many parishes subseriptions were
apened, and the poor people employed to eut off and
collect the*webs at one shilling per bushel, which
were burned unders the inspeetion of the parish
officers. At the fisst onset four-seore bushels were

L
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eollected in ome L'I:l:.' in the p:lrl.\h of C]nph:un.
Some writers went so far ns to assert, that they
were a usinal presage of the p]ﬂglu'. others that they
would destroy all kinds of vegetables, and thus starve
the eattle in the fields, Prayers were even offered
up in some churches, onmeeount of their great num-
ber, which was considered h:.' some sufficient to ren-
der the air 1||_15t,i|,-._~||Lj,|L This idea is founded on the
arossest rmorance, and earries wifh it its own refu-
Jation; the health of the public was by no means
affected by them, either immediately or remotely.
The pest, which eaused these vavages and fright, is
the eaterpillar of the Lrown-tailed moth, the young
caterpillars of which are hatched early in autumn.-
As soon as they quit the egg they set about spinning
a web, and having formed o small one, they proceed
to feed on the folinge, by eating the upper surface
and fleshy part of thie leaf, and leaving the under
side and ribs It is curious to observe with what
regularity they marshal themselves for this purpose.
Thus they proceed daily, spinning and enlurging
their web, to which they retreat every night and in
bad weather, and extending their depredations.  In
the course of a few weeks their operations begin to
Le visible on the trees: their wusr ae yet 15 not so
conspicious as thuse legves which, being stri.]:\lml af
their green part, assume a dead appearance.  Mow is
the time to destroy them, while their nest is =mall,
and their ravages just visible, by collecting the
twigs and branches on which they lie hid in their
wely, and then burning them, werely to prevent their
returning again to the trees gnd shrubs. If this
operation is performed early it wil save the autumnal
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«verdure of the folinge.  Should the web, however,
Lie Tef? till winter, it will have ;l.cquin'i'l a stronger
and toncherstexture, so s to hear pulling off, which
shoulil be preferred to pruning in certpin cases,
EH]N-‘L'iH“:.' where it regards the froit trees.  In short,
no other remedy will avail, ® When benumbing
winter arises, they eonfine themselves entirely to
their silken h:l.hit:';liun; t!w:,' then not rml:.' SOCTITE
the general web orfall sides as strongly as they can,
to exelude impertinent intruders, but each individual
spins a thin case for itself. Here they restin a state
of torpid sceurity till the genial warmth of the spring
animates them afresh, -.ms informs them that the all-
bountiful Author of Nature has provided food eon-
venient for them. Thus apprised, they issne forth
in the day-time and in fine weather, as before ; but
having acquired stronger powers, and the foliage they
have now to encounter being more tender, they be-
come less scrupulous in their feeding, and devonr the
whole of it. A disposition to associate continues
with them till they have changed their last skins,
when they usually separate, each endeavouring to
provide in the best manner for itself. At this period
many are attacked by the ichnenmon fly. Some,
however, continue together, when each spinga separite
web, in which it fil:tllgi.‘ﬁ Lo r_"||1'fs:|1i.\:; this 1|s1u1]|::
takes place about the beginning of June. It remains
about three weeks, in o state of perfect quictude,
when it changes in July to the moth, which is per-

( fectly white, except thatat the end of the abdomen is

a tuft of beown down with which the female covers
“her eggs after they gre laid.

The most probalje causes of their appearanes are,



alo KATURAL HISTORY. [Ch. XIX.

the peculiarity -of the weather, and the pleaty or
searcity of the enemics of the insect. As to the
former, warm and dry weather ave universlly allowed
to promote the generation of insects ; violent winds,
lieavy and long continued rains, or extreme cold, are,
on the contrary, supposed to check and destroy them.
It is, however, u-.:.mllvrfnl to observe with what ad-
dress they seeure themselves from the effects of the
two formwer. Such as feed on bofzhs, on such ocea-
sionz ereep from them to the large branehes or Lody
of the tree, where they rest unshaken; and those
which reside in webs are so secured as to sutfer little
injury from any of thuse causes. It appears that the
anly mischief these eaterpillars are eapable of ocen-
sioning is to rob particular trees and shrubs of their
foliage and blossoms : it remains to consider how far
the trees and shrubs will be injured by sueh o loss,
and how far it may be injurious to their owners. It
has Leen found, by repeated observation, that those
treos and shrubs which have been entircly stripped
have not been killed thereby, but as soon as the cater-

illars have removed to change to clirysalis, they
E;u'c put forth fresh foliage: the only loss, therefore,
the gwner sustains from their depredations on those
treos which are not eultivated for the sake of the
fruit, is some cheek to their growth, and a temporary
deprivation of the beanties of spring and antumn.
But the gardeners susfaiy more serious injuries hf-
these inseets, as they destray the blossoms in the bud,

as well as the fruit,
-
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CHAPTER XX.
THE NATURAL HIST@RY OF THE FLEA.

bts supposed Manner of Appearance—T1s Fgps—Risel's Opinion
with respece to the Wonng—Defranee’s Opinien—T e Manner
of preparing Food for the young Larve— Deseription of ity
Pupa and Cocoon—Perfect Inscet, its Habits, =

Ewwix, in his book of Travels in Turkey, has
recorded a singular tradition of the listory of the
flea and its confraternity, as preserved amengst a
sect of Kurds, whe dwelt in his time at the foot of
Mount Sindshar. “ When Noah's ark,” says the
lcgend, “gprung a leak |r_l|' .l:lriking arainst o rock in
the vicinity of Mount Sindshar, and Noah despaired
altogether of safety, the serpent promised to help
him out of his mishap if he would engage to fred
him upon human flesh after the deluge had subsided.
Noah pledged himself to do so; and the serpent,
coiling himself up, drove his body into the fracture
and stopped the leak, When the pluvious element
was appeased, and all were making their way out of
the ark, the serpent insist&d npon the fulfilment of

. the pledge he had received ; but Noal,, by Galriel's

advice, committed the pledee to the flames, and
seattering its ashes in theair, there arose ont of them
Heas, flies, lice, bugs, and all such sorts of vermin as
prev uport human blood, and after this fashion was
Nonh's pledge redeemed”  Setting oside all the
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marvellous contained in this legend, it is not diffieult
to trace in it the Ferins of that ‘l'lllgllr error which
attrilmtes the production of various smalldint noxious
species of inscets to the existence of what is termed
* a blight,” an error founded upon the mest untenable
ideas of natural histbev,ebut which is, nevertheless,
so deeply rooted, that it requires * line upon line,
and precept upon precept,” to dislodge it from the
minds evan of well-educated persohs.

. Descending, however, from fiction to plain matter
of fact, we propose in this chapter to detail the
natural history and series of transformations which
the insect first mentioned undergoes previous to
appearing in its perfeet state, and which, althongh
our readers may probably lave no idea of their exist-
ence, are not less remarkable than these of the
butterfly or the beetle.

It appears that Aristotle was the first author who
was acquainted with any of these changes, sinee lie
noticed not only that the flea has distinet sexes, but
that they produced sradys doeifeis; from not, how-
ever, tracing the inscct through its different states,
he faneied this progeny was completely sui geneiis
and imperfect, and that the perfeet inseet was gene-
rated spontancously in the corth, just as at the
present I'.!.'lj‘ ]]l:ult-]:cn, tiknip-Hies, &e, are Sll]r[ll'!E'Ell
to be generated 5pnut.'|:muu3’]}' in the air. Indeed,
as Mr, Mac Leay obsgves, it is always either at
the egg or pupa state that Aristotle, and we may
add many other natupalists, have lost sight of the
metamorphosis, and, in the absenee of c#periment,
have had recourse to faney, Hewee, the name given
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to this inseet by the Romans, Puafes, is stated ]r:.'
Isidorfts to have Leen derived from ||I.Ih'i.:s * . dust,
i;lill:-.'l pulverss filins.  So likewise Mouflet tells us,
that the flen is produced from the dust, especially
when moistened with urine, the smallest ones spring-
g from putrid matter ; ogd Sealiger relates that
they are produced from the moistened lumours
amongst the hairs of dogs,

The Duteh natfralist Leenwenhoeck wgs, how-
ever, the first author who traced the insect from the
e to the perfeet state. The German naturalist
Risel was also equally successful ; and he has illus-
trated the subject with a complete series of fizures.
It appears that the female deposits abont a dozen
white :-'Hm:.' eEps nf n rnlhor ]urgr! size in prn}mrlinn
to the size of the insect. According to the last
named auther, these egos are deposited at random,
but we shall sulsequently find that this is scarcely
correet.  During the summer the young larvae burst
forth from the ecpr at the end of five or six days; at
their birth they are white, and subsequiently assnme
a reddish tinge. They are long, l:1.'li:|1tt|]ric, and desti-
tute of legs, so that, in fact, they resemble small
worms.  They are extremely active, and constantly
in motion, rolling themselves up in aspiral or serpen-
tine form ; the bidy is distinetly dfvided inte thirteen
rings, and the head is sealy, and furnished with a
pair of very small antenne gnd a mouth ; the last
segment of the body is alfo ?urnishml with several
small appendages, which are cmplu_rn:! in locomation.

-

* Dur English name Faea, and the German Flock, noe ovidiently

deduced from the quick gantions of this fnseet,
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Down the bnek of these larvie may be observed a
longitudinal vessel, similar to that which is [H.‘rr:t‘i'-’ﬂd
along the back of the silk-worm. Tt is*stated that
these larvee feed upon the fleshy portions of feathers,
and the blood of animals, and that they are found in
the greatest 1-mﬁ|si1:r'n inelove-cots,

From the recent investigations of M, Deflrance,
however, it seems questionable whether Latreille has
not falles inte some error in thescstatements—at all
events, we shonld not be surprised if some of our
ladies, who allow their lap-dogs to repose on their
sofas, do not endeavour to clear up some of the
many points in the history of these insects, which

vet remain. The eggs, from eight to twelve in.

number, are of an oblong form, of an equal size, and
rounded at each end ; they are quite smooth and dry,
eapable, upon the least motion, of rolling about like
drops of quicksilver, and of falling into the lowest
crevices in the substance upon which they have been
deposited, and in which the larvie, when hatched,
may be protected. To eonvince ourselves of these
facts it is sufficient to examineg, especially during
the summer, a fautenil, upon which a dog or cat is
accnstomed to lay, where these eggs may be found in
profusion, between the body of the animal and the
geat of the sofa. ° L]

If we were not prejudiced against these insects
on account of their jattacks upon us, we might
naturally feel ﬂnxict}r wr the fate of the larve
which proceed from the ezms, thus apparently left
unprotected.  Nature, however, ever carcful towards
all her productions, has provided for their support
in a most remarkable manner.  MWith the cggs may

-—
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be found numerous small black grains, which evi-
dently have fullen from the animal upon which the
parent insect has been feeding, and which, in fa et,
are to become the food of the larvie, being nothing
else than dried drops of eongealed bloed, which, upon
being moistened, immediataly résume o liguid state
and red colour, These grains have generally been
constdered s the exerement of the parent insect ;
but M. Defrance ftates several reasons which have
induced him to doubt whether they have such an_
origin.  Amongst these may be mentioned the
circumstanee, that had these irn'm of blood passed
through the body of the insect, they would have lost
the colour and fluidity of blood, and that no instance
is knvwn of animals providing so nauseous a repast
for their prozeny as their own exercment. These
reasons do mot however appear to us guite satis-
factory, sinee every one has observed that in killing
a well-fed flea, its body is completely flled with
what appears to be nothing else than red blood ; and
it does not follow that these grains are really exere-
mentitions, since numercus instances might be
adduced, in which the food Inid up in store for the
future larva, has first undergone n system of cooking,
if we may use such a term, in the body of the parent,
before it is fit for the use of the progeny. AL
Defrance, indeed, considers that the female has the
sagacity to inflict a wound ypon the animal for the
purpose not only of suppdying its own wants, but
also those of its offspring, by cuusing a slight trick-
Hllj,' of the bleod, which, however, from the warmth
of the animal, immediately dries up. Our author
considers this to ,be proved by the circumstance
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that these grains ave found only amongst the ligirs of
the animal attacked, or in the places where it has
lain ; whereas, had it been exercmentitfous matter,
they would have been found in other places wheve the
Aeas abound.  DBe this, hewever, as it may, the exist-
ence of these gralns’ cumot be regarded otherwise
than as one of these admirable instances of instinetive
care which is bestowed by the Creator upon the
mennest of his creatures, for the™due support of a
}'ET. unliorn progeuy, and the cl;ms:*queut Pmucn':ltiun
of the species.

That these grains form the food of the larve is
evident, from the observations of M, Defrance, who
expressly states that he fed the young larvee with
some which he had found with the eggs. These
larvie creep along very quickly; their progressive
motion resembling that of a worm in stretching the
head forward, and then drawing the rest of the body
after it. They were not, however, able to aseend
the sides of the box in which they were placed.
Neither these larvie nor the cocoons which they spin,
are ever to be found upon the animals :th'.u:]bn'.{‘rl by
the parent : indecd, from their being very soft and
unable to protect themselves in this state, it is impro-
bable that they should be generally met with in such
a situation, M, Deframee presented to the larva
severnl flies, and some of them did not seem un-
willing to feed upon thg fleshy parts of their bodies,
which were exposed in CLﬁﬂi]L gituations where the
thorax had been injyred ; they would not however
attack uninjured flies. .

On the Yth of September seme of these larvm
(which burst forth on the 280tk of the preceding
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montl, from emses deposited on the 23rd,) com-
menced weaving their cocoons,  Before taking this
step, howevtr, they entirely voided the remains of
their undigested food, as is the priactice with the
majority of larvie, after which they appeared quite
white and transparent, e

Risel, however, observed, that whilst some of the
larve encased themselves in a cocoon, others underw
went their transtormations  naked andse without
covering. The cocoon which they weave iz of
silky textore, and of an ellipsoid form, of a white
colour within and greyish externally, and often
covered with powder : they are generally affixed to
the surrounding objects. The pupa beiars sreat re-
semblance to the perfect insects with the diffsrence
only of the legs being folded closely upon the belly,
and the insect itsclf being covered with a thin
pellicle, the cogs being enelosed in distinet cases.
OF eourse, nt this period, the insect is fuite inactive.
The colour of the pupa is at first a dirty white,
but it afterwards assumes the tint of the perfect
insect.

According to some authors, however, those larvie
which are not hatehed from the ergs until the end
of the summer pnss the winter i that form, The
period of the duration of the Pupa state, varies from
eleven to sixteen days, at the expiration of which,
the insect sheds the thin pellicle which had pre-
viously inclosed it, and ippnnrs in its perfect and
aetive form. .

And new commence those ammoying attacks upon
our persons, from which none are exempt, and aguinst
which various repiedies have been proposed ; on
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which subjeet the fullowing pleasant pieee of ssatire
by Poor Humphrey will be read with 2 smile,

A notable projector became notfible by one
project only, which was a certain specific for the
killing of fleas, andd it was in form of a powder,
and sold in papers, witR plain directions for use, as
followeth :—The flea was to be lield, conveniently,
between the thumb and finger of ghe left hand ; and
to the el of the trunk or Iu'ubm.cis, which ]rnlirlulr:lh.
én the flea, somewhat as the elephant's doth, a very
small quantity of the powder was to be put from
between the thumb and finger of the right hand,
And the deviser undertook, if any flea to whom his
powder was so administered should prove to have
afterwards bitten a purchaser who nsed it, then that
pur::'hnsur should have another paper of the said
puwder gratis. And it chanced that the FRrst
paper thereof was tht%I]t idly as it were, by an old
woman, and she, without meaning to injure the
inventor, or hiz n.:mml{, but of her mere harmlessness,
did innoeently usk him, whether, when she had
caught the flea, and after she had got it us before
described, if she should kil it with her nail it would
not be as well,  Wherenpon the ingenious inventor
was so astonished Ly the question, that not knowing
what to answer on the sfdden oceasion, he said with
truth, to this effect, that without doubt her way
would do too.  And ageopding to the belief of Poor
Humphrey, there 15 uni a8 yet ony device more
certain or better for, destroving a flen, when thou
hast captured him, than the ancient maifer of the
old woman’s, or instead thereef, the drowning of .
him in fair water, if thou hasteit by thee st the
time.""

L ] -
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Althongh however, water, soap, and the broom of
the hfusewife be the mest efficacious instruments in
getting rid of these torments, Poor Hnmplirey is
in error in thinking that immersion of them in fair
water is equally servieeable. In like manner, the idea
is equally erroncous, that gaushg dogs which are
tormented with them, to go into the water, is suth-
cient to kill the fleas. It has lLeen nscertained that
fleas which lind been ]i("l‘lt under water fr_..r'[l,r,_””}-.
two hours, Liad revived on leing taken out: even
several females had remained unhurt when immersed”
for eleven hours.

The inhabitants of Dalecarlia place the skins of
hares in their apartments, in which the fleas willingly
tuke refuge, so that they are easily destroyed by the
immersion of the skin in fof water. Bat in this,
as is i the case of other similar plagues, cleanliness
is the best remedy. Y
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CHAPTER XXI.

THE NATURAL ]ll!ﬁ'h‘ﬂ]?‘t’ OF VARIOUS SPECIES OF
CRABS, AND OTHER CRUSTACEOUS ANIMALS.

arasile—

History of the Labster, the Mode of casthi its skin, its 1
Thistors of the Land-crab—History of the Hermit-erab—Hisiory
of the Pea-crb.

TaE erab, lobster, shrimp, prawn, and numerous
other species of aguatic animals, although regarded
by Linnweus as belonging to the class of insects, I:m’ﬁ-‘
been established by Cuvier, from a comparative
examination of their peculiarities of respiration,
circulation, &c., with those of the true inseets, into
a distinct class, to which, from the hardness of the
crust or covering of their bodies, the name of
Crustacen hns been applied. Still these animals, as
well ua the _{ljlder, the m:m'piuu, the centipede, and
many others, agree with the insects not only in the
nuriber of their legs which are composed of several
joints, but also in the articulated structure of the
body, henee the whole of these animals (insects we
ean seareely call thenf) have been again brought
together constituting the sub-kingdom Annulosa or
Avtienlata of modern Ii.uinrs.
It would be out of plack in a work like the ;wesnnt
to enter st length inte those physiological pecn iarities
which distinguish the classes Cruslaces, q'lrr!.'-ﬁh'l'rfn\~
and inscets.. We shall therefore procecd to lay.
L]
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before our readers the natural history of several of
the ‘niere interesting species belonging to the first-
mentioned chiss,

The Lobster, { Astacns gammaruy, Caneer L=
mires, Tinn) first claims our attention.  This
speeies is specifically distinanishied by the produced
spine of the front of the shell having three teeth in
cach side, with n double tooth at the base. The
antennie are verf® long, and the claws large, by
which it is casily distinguished from the spiny,
lobster, {Palinwrus guadiicornis, Fal.) in which
the fore-legs do not execed the following in size.
The lobster inhabits all the rocky shores of our
island, but chiefly where there is n depth of water.
They are brought'in vast quantities from the Orleney
Islands, and many parts of the eastern coast of
Seotland, to the London markets.  Sixty or seventy
thousand are annually brought from the neighbou
hood of Montrose uﬂalm- It is liewever from the
coast of Norway that the London market is chiefly
supplied.  The lobster was well known to the
ancients, being found as far as the Hellespont, Tt
is well deseribed by Aristotle, and is ealled at Con-
stantinople, liczuda and licpuda.  The habitation of
this species is in the clearest water at the foot of rocks
which impend over the sea, ®* The mode of captiring
the lobster is in pots, a sort of trap formed of wicker-
work, and baited with deadganimal matter, UL
which they feed, as well :m,‘t is said, npon the weeds ;
the pots are formed in the shigie of n wire mouse-
trap, so timt when the lobster gets in there is no
return ; they are fasbened to a cord sunk in the sea,
and their place masked by a buoy. They begin to

VOL. 1L ¥
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breed during the spring, and continue breeding
through the summer months, They are extfemely
prolifie, Dr. Baxter having counted now fewer thin
12,444 ezgs bencath the tail, besides others which
remained within the body unprotruded. They deposit
their eges in the santl, where they are soon fiatehed.

The following account of the remarkable eireum-
stances conneeted with a singular trait in the economy
of these gnimals, namely the peridlical easting of the
Skin, extracted from Dr. Roget's admirable Bridge-
water Treatise, will be vead with interest.

“ The process by which the periodical easting anid
renewal of the shell of lobsters are effected hos been
very satisfactorily investigated by Reaunmur. The
tendency in the body and in the limbs to expand
during growth, is restrained by the limited dimen-
sions of the shell, which resist the efforts to enlarge
its diameter. But this force of {*x}mnsian goes ol
increasing, till at length it is pro uctive of much
uncasiness to the animal, which is in consequence
prompted to make a violent effort to relieve itself ;
by this means it generally suceeeds in bursting the
shell ; and then by dint of repeated struggles, ex-
tricates its body and its limbs. The lobster first
withdraws its claws and then its feet, as if it were
pulling them out of a pair of boots : the head uext
throws off its case, together with its antennm ; and
the two eyes are dl'sengngc:l from their horny
pedicles, In this operatlon, not only the complex
apparatus of the jaws, but even the horny cuticle
and teeth of the stomach, are all east offsalong with
the shell: and, last of all, the tail is extricated.
But the whole process is not aggomplished without

*
4
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long-gontinued  efforts.  Sometimes the legs are
lacerated or torn off, in the attempt to withdraw
thew from the shell ; and in the younger crustacea,
the operation is not unfrequendly fatal. Even when
sitecessfully accomplished, it leaves the animal in s
most languid state : the limdis, Being soft and pliant,
are searcely able to drag the body along. They are
not, however, left altozether without defence.

“ For some tim®before the old shell wasecast off,
preparations had been making for forming o new,
one.  The membrane which lined the shell had been
acquiring greater density, and had already collected
a quantity of liquid materials Fmpur fur the con-
solidation of the new shell. "These materials are
mixed with a large proportion of colouring matter,
of a bright searlet hue, giving it the appearance of
red blood, though it differs totally from |l1]ur_u_'l in all
its other properties.  As soom as the shell is cast off,
this membrane, by the pressure from within, is sud-
denly expanded, and by the rapid growth of the soft
Fanﬁ, soon acquires a much larger -size than the
ormer shell.  Then the process of hardening the
caleareons  ingredient commences, and is rapidly
c'-u:H}ielcd; while an ahundant supply of fresh matter
is added, to increase the strength of the solid walls
which are thus constructing® fur the support of the
animal. Reaumur estimates that the lobster gains,
during each change of its, egvering, an increase of
one-fifth of its former dimensions, When the
animal has attained its full sizq, no operation of this
kind is reqtired, and the same shell is permanently
retained. .

“ A provision appears to be made, in the interior

¥ 2
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of the animal, for the supply of the large quangity of
calearcons matter Tequined for the eonstruction of
the shell at the proper time. A magazTne of carlo-
nate of lime is collecsed, previous to each change of
shell, in the form of two round masses, one on each
side of the stomach. M the craly these balls have
recoived the absurd name of crabs' eyes ; and during
the formation of the shell they tli;u]rpuur,

e It iwwell known that when an animal of this
wluss has been deprived of one of its elaws, that part
is, in a short time, replaced by a new clasw, “'Lifl!
grows from the stunp of the one which had been lost,
It appears from the Investigations of Reanmur, that
this new srowth takes place more readily at particu-
lar parts of the limb, and especially at the joints ; and
the animal secms to be aware of the greater faeility
with which a renewal of the claw can be effected at
these parts; for if it chanees to receive an injury at
the extremity of the limb, it often by a spoutancons
effort, breaks off the whele limb at irs j1|1||:1.im|. with
the trank, which is the point where the growth more

speedily commences.  The wound svon becomes -

coverad with a delicate white membrane, which pre-
sents, ot first, a convex surface: this gradually rises
to a point, and is found, on examination, to coneeal
the rudiment of a newe dlaw. At first this new claw
enlarges but Slowly, ns if collecting strength For the
more vigorous effort of r-tp:umiun, which afterwards
takes place.  As it grow®, the membrane is pushed
forwards, becomingsthinner in proportion as it is
stretehed, till, at length, it gives way, ald the sofi
claw 15 cxposed to view. THe elnw now enlarges
rapidly, m:h in a few days more acquires a shell as
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hard as that which had preceded it Ususlly,
.| WEVer, IT l.]lll.“- it 'lt.t'll.]l ll]L"h“"L '\I?(" b § L'IrL1L!|L-
shance "|'|.'1|h‘i.l aconnts hlr T il'ﬂ"l.t'll.l..,“'.]}' Tt:ﬂ'tirlg
with lobsters and erab which have one claw much
sugiller than the other.  In the course of the subse-
guent castings, this dispasty gradually disappears,
The same power of restoration is i'ulunl to roside in
the lecs, the antenna, and the jaws."™

."|.l] tm.' 5]'"'4::1*:4 & Crustacen h: !nullrrm"r tosthe mreat
divizion to which the lobster is :rL'ﬁ"rn,e'l, and 'L'l.-]m:,hI
have the eyes placed at the extremity of foot-stalles,
{ Malacostrace podophtfialma), are supposed, from
analogy, to nudergo 2 similar series of moultings to
those described above; but it is a curious circum-
stanee that the exuvie even of the commonest species,
such for instance os the cray- tish, (dslacus ,.fa’a.'a::'w
atilis), found in all our rivers, are very I.‘.I.fl;‘!'." =
“deed to be met with, hence various coitiostures
have been raised as to what becomes of them,

The description of a remarkable parasitie animal
has been recently published, and which we have re-
peatedly noticed. They are of minute size, and are
found fixed upon the gills of the lobster, beneath the
gides of the shell, r.-t'h-u in {:n;m-:dn'thl:. numbers.
The shape of this little animal is Jery extraordinary ;
it, in fact, somewhat resemtles a huttr.-rlh . with four
extended w m'ra, but destitutecitherofhead or abdomen.
On exumining it, however r, gnove minutely, a very
diminutive abdomen is se n, composed of four jeints,
and terminated by several brgstles; the head seems

- pushed Lhiftween the shoulders, and is provided with

a pair of small eyesand two antennie ; the organs of
the mouth consistef @ pair of claws ;:||1{| fopr pairs of
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cleft articulate feelers, serving also, as it wounld
seem, a# orguns of locomotion, in the earlier state of
the creature’s existence, previous to ifs becoming
fixed to the branchipe of the lobster, as there are no
vther locomotive orggns,  The sides of the body are
greatly dilated, formingg in fact, the two anterior
appendnges, which have been likened to the fore-
wings of the hfﬂtu'rﬂ}', the hindep EJ:Lir of '.\'Etlgs are
represented i.l}' a pair of large oval sacs, distended by
gges.  'The entire length of the Liady of this curious
little ercature does not exceed 1-24th of an inch. It
is o singular subjeet for inquiry, how this small
animal, unprovided as it almost appears tu be with
locomotive orrans, ean attain its singular situation
within the lmﬁ].- of u lurge active creature like the
lobster. All the individuals yet discovered have
Lieen females, having the sacs distended with eggs ;|
and it is suggested amongst other interesting specu-
lations, that it is in a very young state, before the
oviferous sacs have attained their distended size (at
which latter period the animal seoms quite destitute
of motion}, []Imt, the Nicothoe asiaci (by which name
they designate this parasite) possesses more extensive
locomotive powers, and is enabled, from its small

* size, to find its wag to the interior of the shell of
the lobster. !

The Land Cral (Gecarcinus ruricola) is an
inhabitant of the Bahi 11:J‘IN1:1IH|$1 a3 well as most
tropical countries; it feeds®upon vegetables, and is
remarkable fur the eumous ceonomy which it exhibits
in its aunual voyages from its retreats in monntainous
districts to the sea const.  The Majority of erabs are
nhabitants of the sca or the sea cfasts, but the land
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erabs, as their name indicates, reside upon land, even
in eldvated districts, where it s said that they live in
a kind of erderly socicty, Onee a year, however,
during the months of April and May, they undertake
u wareh of the most laborious deseription to the const,
to the number of severnl willidns.  Sallying forth
from the stumps of hollow trees, from the elefts of
roclks, and from the lioles which they have dug for
themselves in the froumd, the whele .:\llri'i.'q!e of the
earth is so completely covered with this band of ad-
venturers, that there is no setting down the fool
without treading upon them. In their passage to
the ocean, they preserve, in a remarkable degree, a
direct line, a shorter course could scarcely be found,
turning neither to the right nor left, be the obstacles
in their path ever so great; indeed, it is even said,
that if they meet a house in their \&'nf they will
“attempt to scale the walls rather than turn from the
line of route, The procession sets forth with all the
regularity of a well-diseiplined army, under the
direction of an experienced gcncru{. They are
divided into thiree battalions, the first consisting of
the strongest and boldest males, which, like pioneers,
march forward to clear the way, ind face the greatest
dungm; then follows the main I.I-Uilj' of the prnm.-sbin:n,
consisting of females, whicledo not quit their retreats
until the rain hos set in, in columns of fifty paces
broad and three miles deep. g A fow days afterwards
the remainder of the prddession appears, consisting
of straggling males and femaleg, neither so robust nor
a0 vigoroms as the former. When, after a fatigning
march, and escaping a thousand dangers, they arrive
at the coast, the Bmales immediately prepare to cast
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their spawn ; this, at first, is seen beneath the tail
of the erab, like the spawn of the lobster, but the
crab, seeking the shove, casts off this spavn into the
water, leaving it to hatch at random. The eges
which eseape from the ravencus fishes which attend
the arrival of the arthy. g the purpose of sharing in
the smual banguet afforded by the eggs, are soon
hatched in the sand, amd shortly afterwards millions
of little grabs are seen quitting th® shore, and slowly
ascending the monntaing,  Uhe old erabs have wmueh
fess energy. and do not return until they have cast
their skius, and obtained o new and hardened coat.
«[he Hermit Crab ( Pagnrus Berahardus) is

a common DBritish species, which exhibits in its
economy one of these intercsting intimacies of
connexion which are so universally found to exist
between the structure and habits of animals.  Unlike
the majority of cvabs, the tail of this specics is quite®
flestiv ; if exposed, therefore, the animal would be
found to possess no sullicient defence against ony
aceident which might happen to it in the tempestuous
clement in which it restdes, or against those species
of fish and other marine animals which would devonr
it. IHence nature Ims direeted it to take refuge in
the deserted shells of various moelluseous animals,
which it scems to sclest almaost indiscriminately
aceording to its size, from the smallest nerite to the
largest whelk. Havingy the hinder part of its body
introduced within lhisﬂm]‘ {which it accommodates
to its wants in a remagkable manner), it may be seen
erawling about with much agility, thrustise out its
larger claw to seize upon its foods and with whicl it
is unable to pinch very hard. It ig enrious to watch

| 5
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the I1L:|I'||1'|‘tl.'r1~s of this crab, when its old hounse has
become tow small for it, and itvis in search of a new
ong,  Craw¥ng slowly alung the line of empty shells
and pebliles formed by the last wave, and, unwilling
to part with even an incomunodious habitation
hefore it has nequired a newsone, it is seen :d.ll”:nil::l;,__;J
first, at one shell, turning it about, cxamining
it, sl passing it by ; then procecdink to the next,
which scems mofe  eonvenient, slippingsits tail
vut of its old shell and trying it in the new, and,
amn returning to the old one if this should not
suit it.  Tn this manner it proceeds until it hias found
one sufliciently light and commodious, which=it
seleets, althongh it should even be so larze as to hide
the body of the animal, claws and all. Combats even
sometimes oeeur between two erubs for the possession
of some well-looking shell upon whieh they may both
have fised, and of which each endeaveoirs to take
possession, striking at and biting each other with their
claws, till the weakest is obliged to give up all pre-
tensions to the object of di.‘qlllh:. When this crab is
Faid hold of it emits a slight noise or ery, and endea-
vours to seize its adversary with itsnippers, and shonld
it suecced in laying hold it \I.'Ell'!‘ul.llcr dic than quit
its grasp. 3

The Pea Crabs ( Pinnotheres Pisum) exemplify
in a no less degree than the hermit erabs, the same
aldmirable adaptation of habig to the structure of an
animal which we have .-alri:{l_-,- alluded to in speaking
of the latter.  They are of small size, and, unlike
the latter, #ire parasites upon various living molluseous
animals, which inlmbit bhivalve shells, which the
females never aftemvards quit, and inelosed in which
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the females not only grow but breed. Musclgs are
occasionally infested with these crabs ; and it is in-
teresting to observe that the small rowflled form of
this animal especially adapts it for moking its way
through the 1';!11\1".-1 of the shell of an animal which
would instantly endavour to close the passage, were
it alargerone, or one uniable to .-.Iipreu:iil:,' tllru'llg]l the
entrance. Aristotle was acquainted with these crabs,
since hessays, © There breed in“some shells white
pud wvery snfall crabs; the greatest numbers are
found in that species of musele which have the shell
protuberant ; next in that of the pinnwe, whose crab
is hamed pinnotheres, They are also found in cockles
and oysters. These little animals never grow in any
sensilile degree, and the fishermen imagine that they
are formed at the same time with the animal they
inhabit.” He likewise supposed that their lives are
so dependent upon each utlhur. that if the muscle
Toses its little crab, both shortly afterwards perish.
« The pinna,” according to Pliny, * is never found
without its companion, which is a little shrimp ; in
some places a small erab, which bears it company,
in order to partake of its food. The pinna gaping
wide, and showing® her naked body to tempt the
little fishes, they goon make their approaches, and
when they find they ha®e full licence, grow s0 Lold
as to enter in and fill it; this being seen by the
guardian shrimp, by a glight rap he gives the signal
to the pinna, who t[lermll‘;n shuts her shell and suf-
focates whatever it eacloses, giving a share of booty
ta her companion.”” Oppian still mor® absurdly
supposed that the pinnotheres, finding the shells of
the bivalve open, throws a small stone between them
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to pru;vonl.‘tlwir cloging, and so enables it to devour
the inhabigant ; whilst Hosselquist as ridiculonsly
tells us, thafthe crab goes out to eater for the pinna,
and, when it returns, cries out for the shell to be
opened, which the grateful inhpbitant immediately

complies with, .
b .
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CHAPTERL XXII.

IJ‘_‘:. THE METAMORPHOSESSOF INSECTS,

eMletamorphaoses 'ﬂT Insects— Larva—Dupa—partinl —complete—
semicomplete — subsewicomplete — incompleto — olitected —
coireiate,

.

I = this chapter we will confine ourselves to the illus-
tration and deseription of the metamorphoses of in-
sects. In many we find the state of the larva, or that
which immediately sncceeds the eseape of the inseet
from the egg, distinguished by the ordinary terms of
grubs, maroots, gentils, worms, &c., which names ap-
pear to be indiscriminately employed in common lan-
guage, not only for the soft-bodicd larve of different
orders, but alse for many of the underground feeding
larvie of moths, as well a3 for real worme. Ienee it
appears to us to bie ifijudicious to attempt to apply any
or either of them dgfinitely to the contents of any one
particular order, as som® persons have attempted to
tlo, eonsidering that such o step would not tend in the
least degree to clear pp the eonfusion, since the
mames are evidently comdidered and employed as
synonymons terms. «Thus the larva of the tipula is
called *f the grub,” and that of the Pheese amd
bacon-fly (Plophile caxer), o smaggot | whilst the
latter mame is also given to the larva of the nut

T e e - _.‘.T



Ch XX%I1) ©OX METAMORFIIOSES OF INSECTS, HEH

weev]) {I#Fﬂn”‘ulf; nwenwi ) ¢ in like manner those of
the Tenebrionide wnd Eloterals are termed meal-
worms, and%ire-worms, whilst those of some species
of gnats are usually named Iowl-worms.

In this state the inscet is never provided with
wings; it feeds voracioushe, shivds its skin severnl
times, and generally attwins its largest size; the
majority of winged inseets being swuller than the
full-grown larvae fom whence they have sppung.

To this state suecceds, in some of the vrders,
state of inoetivity, somewhat similar to that of the
chrysalis of butterflies : Lot in the other ovders the
insect eontinues to feed and wove thronghout this
period, for which, whether active or quiescent, we
possess no other term than nymph to distinguish
it from the chrysalis state of the butterfly.s Some
wenliarity is, however, ubservable in the nature of
the transformations of each order, which we will
now proceed shortly to notice. =

In the first 1:-]-.:1‘0, bowever, we will observe, thint
although in the introduetion to our former volunie
we have divided the metamorphoses of insects into
two ]i.i:llil:,--—Ji'.ufe'.'-'e'.fr.ufr in whieli the insect does nut

vary in its form, so that it may*%be recognised in all

its states gs the same individus l—ﬂmi complete, in -,

which the pupie take no feod and are incapalble of
motion, and the change is such that nothing but the
evidence of our senses would convince us of the
identity of the insect in Jts*first und lost states—
this mode of distribution requiges some modification,
since the pupm of the dragon-fy, as may be perceived
from the fisures imeour first volume, are active anl
voracions, althongl thetr brogdd form would ﬁC:i:I'i.'L'l}‘
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he supposed likely to produce o elegant affd slender-
shaped an inseet as the Libeflulee. Moreover, the
opat is very active during the pupa state, although
its Inrva is of a totally different form ; and in the
eaddice-tlies the pupme become active towards the
period of their disclbsurg as perfect insccts,

The first peenliarity noticeable. in the transforma-
tions of inseets is that exhibited by spiders, seor-
piens, nﬁl:c—.s, harvest-men, &c., Bmposing the class
Arachuida,md by centipedes, millepedes, lice, sugar-
*lice, &e., composing the class Ametabola. 1n these
animals the only change which takes place consists
insthe shedding of the onter skin, without any vari-
ation of form taking place, cxeept in a few instancess ‘

where an inerease is made to the number of legs or
to the segments of the body. Tt is to this kind of
tranformation, or rather to 1ts pupa state, that Lin-
naus gave the name of camp}'rm—-!.mcuus.c at thig
period it has its varipus members dmrclngcd in a
greater degree than in any other pupa, and capable
of being employed in the economy of the animal.
Some authors, including the celebrated Dr. Burmeis-
ter, overlooking this cirenmstance, have considered
the term complete ts have been applied to the Kind
r_-.f'uwfunm-:-'p-frnsi.v, and, consequently, to have 1th:|1
improperly used, the frensformation being, in fact,
the deast complete of any undergone by inscets.

It may likewise be considercd serviecable to re-
mind the reader of the eqnplete difference between
insccts and vertebratpd animals, whenee the neces- |
sity of these eontinued moultings will lee at once 'P‘v‘
purccri'.'ed, In the latter, the skeleton to which the
muscles are attached is permaneng and internal ; but
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in inspets the reverse takes place, the skeleton being
external, and, of course, preventing any inercase of
size, except™t the periods of moulting.

To the preceding kind of transformations the
domestic bug ( Cimex lectularing) appears at first
sight to be referrible, from the efrcumstance of wings
not being developed ; rudiments of them, however,
exist, whenee, as well as from other tharacters, the
relationship of this® insect to the winged land and
water-bugs, composing the order Hfteraplera, is,
established ; the latter, although active and vora-
cious in all their states, and retaining the same
general form, possessing in the active-pupa stte
rudiments of wings. These pupe Linnaeus accord-
ingly termed semicomplete.

In like manner, if a young frog-hopper Y Tetti-
gonia ), cuckuo-spit insect (Aphrophora spumasia),’
or plant louse (aplis), composing the order Homo-
pfeva, be examined, the resemblanee with the pﬂe;‘-t
insect will be found to be not less striking.

1, :Igﬂl-!l, the preparatory states of the grasshop-
per, cricket, locust, or praying mantis be noticed,
these insects will be found to possess through life
the same general form, the lar%we being destitute,
and the pupa possessing merely the rudiments, of
wings, These inscets differ from the preceding
groups (which are suctorial) in having the mouth
formed for mastication ; they have, cunsequently, been
formed into o separate wrdér named Ovthoptera,
The cock-roach (Blatin), and sthe car-wig (Forfi-
cwle), likeavise undergo similar transformations, and
have the mouth fornwed for mastication, whenee they
are considered by seme authors to belong to the same



HHI NATURAL IISTORY. [Ch. XXI11.

order, althongh Dr, Leach, from some t]iﬁ{'!’[‘n“t‘h in
the perfect state, formed them into }'-':u distinet -
orders, named “g,-.-'mrrl.u!-.'r'u and Divtyoptera,

The next varintion is that exhibited by the dra-
gon-tlies and the May-flics, forming a portion of the
order Newroptera. lnsthese two groups the larva
and pupa arve active, and resemble cach other, except
that the lattel is farnished with the rudiments of
wings ; but the organs of the mouth are of a very

Jifferent eondtruction from those of the perfect insect.
The general resemblance, also, which these insects '
bear 1n their preparatory state to the perfect fly, is '
mtich slighter than in the preceding groups, although
it is evident from the activity of the pupa, that they .
are not widely separated from them in this respect.

Mr. MicLeay has applicd the term sub-semicomplete
to this kind of transformation.

In all the preceding instances we have observed
L™ ipsect continues in an active state from the
period of its exclusion from the ege until that of its
death. In the following vaiativns, hewever, o state
of inactivity oecurs during the time in which the
inseet undergoes its pupa state, although, ns we shall
subiscquently notiedt there are certain inseets in which
it is only during g portion of the time oceupied in
this stage that this infetivity continues. Thus, n
the caddice-flies, oy osing the order Trickopfera,
Me. Kirby has 1;:..‘11:1-:11_““1 the enrivus cireumstance,
that, shortly before the scet throws off its pupa
skin in order to appear as o winged Hy, it is endowerl
with activity, its legs ave put in motion,fnd by the
assistance of o pair of earious Ioks on the head, the
meshes of the net, which it hads previous to beeom-
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inz o !mﬂh, spun st the mouth of its eage, are cut ;
the objeet of which is very evident, sinee were such
not the cate, the inseet conld not be alle to join its
bretheen in their mystic dances in the air; the larvn
Being aquatie, it is requisite that, previous to throw-
ing off the pupa skin andsappearing in the winged
state, the inscet sheuld quit its former native ele-
ment, and make its way into one whith will be better
suited to its futu® state. 5

The next vaviation of metamorphbsis (to whicl
indeed the Lrichaptera are in strictness reforrible),
is generally termed incomplete, and Eﬂtl}l}rfﬂ'zi a far
greater number of inseets than any of the oflier
Kinds, the body of the pupa being eovered with u
thin skin, having the various organs, as the ]
wings, antennge, &c., inclosed in separate *sheaths,
which are laid along the breast during the inactive

*pupa state, and from which the insect, on arriving

at the perfect state, draws out its lbs, just as w. L.
our fingers from a glove; these limhs fre, CONSe-
quently, not so clusely applied or fixed to_tle Lody
as in the true ehrysalides, and they therefore allow
the form of the various parts to be easily observed.
The numerous tribes of beetlest {order Coleaptera,)
bees, wasps, saw-flies, &e., (ogder Hymenoptera, )
ant-lion-flies { Myrmeleon i), golden-eyed flies (M-
meraldide *), and some other familics of the order
Newrapteva, as well as the flen, forming the order
.

- *
* In our first volume, page 190, we have detailed tho histar
and figured the larva of the J'.Fr.uu'rnt‘.'ir:s, which is furnished with
lege, jaws, and aptennee, and which, having spun a globular cocoun,
is therein transformed i1%0 nn innetive popa, having the limbs disen-
gaged from the bedy, Wit enclossd iu distinet sheaths,

ToL. I, .
. -
.
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Aphaniptera, all belong to this division. 4, 1o
ever, possess specimenssof oleopterons and Hiyme-
mopterons inscets in the pupa state, whidh have the
legs and wings as eloscly applied to the breast as in
the true chryslides of butterflies; so that it is
from snalogy alone that we are convineed that the
limhs must be enclosed in distinet sheaths.

Shortly prevhus to the disclosure of the perfect
insect, the pupa in this state acquifes a slight degree
f activity, mbving its legs, whilst yet eovered by
31eir sheaths, in order to make its way out of its
narrow retreat; but there are other iuscets which
are enerally regarded as undergoing an incowplete
metamorphosis, in which the limbs of the pupe,
although encased in distinet sheaths, are ineapable
of being l:-mplnyml in locomotion ; this is the ease with
the gnats* and some other speeies of dipterons insects.

The transformations of the butterflies and moths *
(T enidnplera) are termed obtected, from the various
organs of the pupa, chrysalis, or gurclia, being en-
closed in a mummy-like ease, which gives them o
swathed appearance.

* W have alvendy (vol 1op. 200, figured the larva znd pupe
of the gnat.  In the former state the body s destitube of lege, but
in the pupa, instead of cing fnoetive, like that of the syrplus,
blow-ily, 8., it is capable of wyving briskly about in the mannes
of = shrimp; its activity being produced, not by the real Jocom-
tive organs, but by repeated jorkings of the bady @ morcaver, it docs
not appear that it takes any sl whilst in this state, whenee it
muet be considered thot fis .1-.'1il.i?:.' is analeguns to the writhing
af the chrysdides of butterfics mtlier than to the vomcious achi-
wity of the puga of the dragan-ly, &e,, whose limbs &e culowed
with locomotive povers, whilst those of dhe guat are all enclosed

in a common sheatl, =




Ch, XX11] OX METAMORVHOSES OF INsEcTs. 339

Fhe last kind of wetamorphosis which we have to
notice is hiat nndergone by the majority of two-
winged flies ( Diptere), and which is known by the
name of the coaretate speeies of transformation.
Iere we find the pupa enclpsed, not in a eocoon
spun by the larva, as in the moths, but in a hardened
eaze formed of the outer skin of the laeva itself,
which in these igsects is uot east off as in the re-
mainder, and within which the veal pupashuving its
limbs enclosed in distinet eases, is to be found.
Here, however, two vaviations oecur, in the first of
which the skin of the larva retains its old form, ns
in the Stratiomide and some other familics: whilst
in the gecond, of which the h]uw-ﬂ}' is an ux:tltlp]u,
the larva by degrees loses its elongated form, and
assumes the appearance of a small oval Ll:ll'rl?l-s]'lﬂl‘luri
mass #, the skin being hard and brittle, on breaking

Barrel-shaped pupssczse of the blow-1® formed of the skin of the
Inrva. =
which the enclosed pupaeis found to ocoupy the

® In our former velume, paze 191, we have figured the footles
larva of the syrplins, which feeds in the former state upon the
aphides, and which controets weell’ by degroes inte o eocoon, in
which the real pupn s enclosed @ and In page 213, we Tave repre-
sentod the gupa of the bot-Ay { ﬂ;;!rmz}_ which alse belongs Lo the
sung class of transformations.  This pupa, or mtler pups-case, i,
however, eapable of o elight metion by weans of numerous recurvel
hovks wpon the rings & the bady,
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whaole space 3 whereas in the former, the Pups is
much smaller than the larva, several segments of
which arve, of course, completely hollow. ™ There is
atill another variation in the nature of the transfor-
mations of the insects of this erder, which oceurs not
in the changes themselves but in the situations in
which they are undergone. Thus some specics of
flies, s the blofv-fly, hateh their eres previous to
their exeluzion from the body ; whilst others, as the
forest flies, retfin the lorva not only until they are
furll grown, but until they have assumed the pupa
state, at w rhich pe riod. from their larze size, one ﬂll?:l.
is citpable of being produced at a time,
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CHAPTER XXIII.
HINTS FOR®TUDENTS,

Colleetion of Tnseets—Clmge of Cruclly comsidered— Advani v
wuf the Suuly of |'!=I"-'-‘I1I'ILI'IU:_’}|—--:\'Illni.ll.'l' of Species-—Menns ol
obtaining o Knowledge of Forms and Classifeeation—Xumbey ol
Generde THyvisions—Terms—lustroments for collecting—Easi#t
Mades of putting to Death, &e—Locslitics of Inscels—Stor

Baxes, e

Having glven a series of the histories of various
insects, some of our readers might, after their perusal,
from the singularity of the facts therein &aved, L
induced to pursue further the interesting and lealtiy

" seience of entomology—a seience which cannot but

cause the most lively interest, as it opens the road to
a still higher and more advantageous result than the
mere study itself, by the expansion of the mind to
the contemplation of the wisdom and power of Him
who eaused all created beings to exist.

Many objections have bLeent raised against this
attainment of a knowledge of thy habits and economy
of insects from the supposed cruelty which entomno-
logists ore said to commit by taking the lives of &
few individuals for the purpose of placing them in
drawers, the object of jwlflch is to form, when they
are placed side by side, an dden of their voriations
and of she surprising differences which they exhibit.
* Cruelty," say Messrs. Kirby and Spence; “ is an
uhnecessary infligtion of suffering, 1\'}1011 o person is
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fond of torturing or destroying Guil's creawfres from
mere wantonness, with, vo usefol énd in view? or
when, if their death be useful and lawf@l, he has
recourse to cirenitous modes of killing them, where
direct ones woulid answer equally well.”

This charge of cruelly is not brought against
sportsmen or anglers, &e., whose only object is to add
to the general steck of fiod in their larders ; while
the entomelogist’s object is to adl to the general
stock of Menwal food, and, at the same time, to
endeavour to discover for the benefit of the world in
seneral, the means of destroying the many species
of iuscets which are very injurious to our gardeus,
and more especially to our fields, The total failure
of a crop of turnips in Devonshire, in 17806, was not
less in value than 100,0004 ; would it not therefore
bie worth while to find out a remedy for an evil of such
enormous magnitude In the first place, it becomes
necessary in such a case to ascertain which of the
several insects that has attacked the crop; whether the
Hultica nemorum, termed by the farmer the turnip-
fly, or black jack, Centorhynchis contraclus, or the
black larva of a saw-fly, or the caterpillar of the
eabbage Lutterlly, is.the true canse of the mischicf,
. as each of these various kinds of inscets is different

in habits and in its®medegs of destroying the turnip.
When this knowledge is obtained, a remedy can
much better be proposed ; but only then, it must be
allowed, by one who understands the suliject, or in
other words, by an a.-ntgmulu'k'tst. .

Their ravages on other vegetables affogl many
similar instances. The young shgots of the vine are
anawed off by the Lethrus cephalytes, which draygs
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them 10 1= burrows and there feeds upon them,
The Hungarians, as Reanmue informs us, wage war
with this Msect g destroy a great nunber,  As the
bnd is on the point of opening, it is attacked by the
small caterpillars of the fno stafices ; they eat, ns
we are told by Pullas, thejr why into the fruit-buds
amid destroy the germ of the future grapes, thus
damaging the trees for two or theee years. Twao
coleopterous insddts attack the young shoots, the
leaves and foot-stalks of the froit, seethat the latter
is prevented from bearing grapes: and other speeits
also makes the young vine its food.  Desides these,
two small lepidopterons insects feed on this plant ;
one makes tife leaves its ehoice, while thie other feasts
on the delitous fruit itself, Our green-house and
hot-liouse vines aré sometimes attacked bya coccus
{ C. vitis), which is not sufficiently hardy to bear the
common temperature of our climate. This ]]H;.-'\l i
casily known by the curious appesrance which it
exhilits on the stem, eaused by a filomentous sccre-
tion transpiring through the skin of the animals,
with which they cover their eggs. Where they
abound they ecouse great injury, by extracting the
sap from various parts of the plant.

But although wmany insects, such as those just
mentioned, are destined tg desfroy varions kinds of

useful and beneficial things, the Creator has eansed
othtrs to check their ravages when they become too
obhnoxious, so that  all thmgs" are © taught to keep
within their proper linnts.  Hence it becomes neces-
sary that some should prey u}mn others, and a part
]_I{" i.ﬂ:riﬁcﬂil r“r thl" gmd Uf the 'l'-'l'l{'l].l".” T].l-“.ﬁ t.]l[‘
wost splendid ¢f Dritish coleopterous insects, the
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Cilosoma sycaplanta, is said to take Pn‘m-\iuy of
the nests of moths, which sometimes appear in such
masses on the trees, and to feed upon the ﬁtcrpillm‘a
contained within them.  Another of the same kind,
Crrvabus auratus, is supposed to kill the females of
the common cockeha¥orsy when about to lay their
pres, and thus preserve the farmer from some
linndreds of destructive grubs, the ravages of which
we have deseribed in o former chipter. There arc
also many othevs equally valuable in the same point
of view, as for example, the ichneumon fly, the ant
lion (noticed in the former volume), &e. &c.  But
witlsout a knowledze of the seience of entomolooy,
how would it be possible to distinguish Bietween those
which are serviceable and those which ®re injurious
to man *s Others are of nse, a8 food and as medicine
to man: some of the wood-feeding larvae were consi-

dered both by ‘the ancients and by some modern °

nations as great delicacies. Madame Merian fnforms
uz that the natives of Surinam roast and eat those of
the Curculio palmarum, as something very exquisite.
An Indion king, it is said, set before his Grecian
gucsts o mnsm::i worm taken from u plant, which
was probably the same larva. Its taste is suid to
. be similar to sugared cream or sweet almond paste.
Dr. Darwin supposés that the larvee of the cock-
chafers might prove, if properly cooked, a delicious
meal, and several others are also edible. On This,
however, little stress neefl b laid, as modern refine-
ment appears to have ggeatly diminished, if not alto-
gether to have abolished, the taste for such delicacies
of the inseet race. .

But not only does the study of inscets tend %

A




the peculinr mode Sf life even of ot insect. The
following considerations” will, however, show the
almost boundless extent of the subject as aflording,
the materials of observation and of thought.
The great Linnd reeords in bis immortal work, the
Systema Naturva, about 3,000 species, as the enfire
' nunibier of infets with which he was uu:rmimrr:i;
.
]
r
i
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variogs ways to the good of mankind, it s also «
i, subject of qreat interest as antendless amusement to
the mind. “The habits and economy of each separate
species differ so greatly, and each single species
offers so mueh material for thought, that it Las been
said, were man’s life even lenger than it is, it would
not be sufficient to attain a thorough knowledsze of

yvet he afterwards showed that Sweden alone pro-
duees about 1,700, thus leaving but a small ®umber

as inhabiting the ether portions of the world, The
great Ray, who wrote towards the end ofgthe seven-
teenth efhitury, believed that there might be 10,000
species of insects in the world ; but he afterwards

Y increased this supposed number to 20,000, Now
the elaborate catalogue of British insects by Mr.
Stepliens contains 10,000 named species, and in the
brief space which las clapsed sMice its publieation,
about 2,000 have been added, Jnaking 12,000 at
present known to inhabit whis country alone. The

. rapid strides which this interesting science has made
of laft veurs, have given rise to various speenlations

as to the probabile numbeg of species existing in the

. world. My, MacLeny conjectures that there are about
100,000, ahile M. Deeandolle estimates them in the
Jroportion of six toseach phanersgumons plant and
funkus; and as the number of these plants is esti-
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mated at about 100,000, the u]nn'lwr'{nf ilj!iﬂ:l.ﬁ
would Be carried to e enormous sum of GOO,000,
Thiz estimate far exceeds the conjectfre of Ray,
then considered a magnificent, although in truth a
very poor, iden of the host of erecping animals.
Messrs, Kirby anil Spewce seem 1o consider Decan-
dolle’s supposition ns somewhat c_};;iggirralh::]. anil
estimate the nitmber at about 400,000, The number
of specigs netually existing in cabinets would cer-
tainly exceed 100,000,

o prove the rapid inergase of the science it may
be wortl while to state the difference which exists
Letween the number of speeies in o few genera known
to Linnmus and that known to moder® entomologists.
Thus of the two genera, cicindela and carabus, Lin-
nens Anumerated fifty-nine species, while Count
Dejean has deseribied, from his own eellection, nearly
2,500. Tje genus staphylinus contains, in the Sys®
tema Naturm, twenty-six species,  Mr,=Stephens
mentions, in his eatalogue, 750 as inhabiting this
country alone, nnd Count Dejean 769, from various
parts of the world.  Linnwus, again, mentions only
seventy-seven species as forming his genus ichneu-
mon: while the mumber now knewn far exeeeds o
3,000, o L

The best means for Wie young student to obtain
an idea of classification is by studying a series of
plates illustrative of the Linnaan genera, sMch as i
those given by Roeme (Genera Insectorim Linunmei
ot Fabricii Iconibuse illustrata)s and also in Mr.
Samouelle’s Compendium of Entomologye If cach
figure is attentively examined, as vemarils its gpeneral }'
form and appearance, at the sage time impresing




Th, XXIL] HINTS FOR STUDEXNTS, ﬂ]?

the npome W the memory, the student eannot fail in

hi= n+1j-|-1‘r. When he cousiders himself somewhat

fumiliurisedwith the subjeet, he may next peruse n

well-arranged eabinet, so a5 to make Timself muster

of the modern systn. For this purpose a eabinet

of British insects, arranazed gn the system laid down

by Mr. Stephens, would furnish an excellent :d.ii:l:l.',

as 1!L'il]'={ l|[l=* one 'f{_‘hl‘]'iln}" :|1|u|;|t|;'11 By Dritish col-

lectors.  If he .‘:hun?tl Lie further desirous of extending

his knowledze to exotie forms, he will fivid the 5:.'5[1:1!5

of Latreille the most simple and practical, while in®
the maze of many of those systems which are usually
termed natural, the beginner, at least, wonld fmd
himself incxtr¥eably involved, and would almost be
induced to abandon the subject in despair,

The young student very generally, and vemg natu-
rally, suppeses that inseets are arranged in too many
tivisions and subi-divisions, and thinks that a smaller
numbersef gencra might be suflicient. But when
we consider that the kaowledge of species las been
so greatly increased sinee the time of Linnwus, who
wos in many cases acquainted with only one in fifty
of the mumber at present known, it becomes obvi-
ously necessary for entomologiste to sub-divide the
groups which were then genera of Linnmus, into
many sub-genera. By this geand we are enabled to
name specimens with greater esse, and thus save
ourseires the trouble of riganing over 2 hundeed, or
perhaps a thotsand t:|l.'.‘id.'|.‘jJ'rl'E;l]5. that would now be
plﬂl‘.‘fii in one of thg Linnfean genera, whereaz in his
time' only twenty, or at the utmost fifty of these
species, were deseribygd.

‘e terms which are the most generally employed
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are those indieated by DMessrs. Kirby Md Sgence,
whose worle is indispensable to an e tilllwﬁ‘r_gisl.
Although, on turning over the leaves of that portion
uf the worle which contains the terminology, some
students may be frightened with the mass of names
sot before them, it 35 wodl to bear in mind that enly
a certain portion of these is required by the beginner.
The most gherally useful and simple instrument
for captyring insects is the bag-net. It consists of u
stout hoop of brass wire, the diameter of which ex-
S ends to nine or twelve inches ; to the hoop is sewed
a baz of fine ganze; and this, fixed to o common
witlking stick, not only serves for flying inseets, but
also enables the eollector to sweep th® grass, nettles,
&e. This stick is also useful in beating the hedges,
troes, gec., and thus disturbing the insects, which
may then be caught by means of the net. Some
entomologists, in fact, use mllj.‘ this apparatus, which’
has been found sufficient for all purpoeses. =f'lere is
another net, which is termed a fy net; but it
requires considerable dexterity to use it to advan-
tage. This net is about four or five feet Lo, and
two or three feet broad ; when laid open it is ex-
tended by means of €wo rods, one of whieh is held in
each hand, and whgn the object is captured the two :
sticks are brought together. A third instrument is
the forceps, which is made of two octagonal rings of
five o six inches in  digmeter, cloging upnﬂ"m{'h
other by means of a hil]:ﬂ like that of a pair of
eurling tongs, and fugnished with handles like those
of & pair of scissors. The rings are cowercd with \h
sauge, or strong open net, so as to allow the pins'
heads to pass through, which ig very cssenti® in

Lt



stick.  To this riwg a piece of canvas, of at lenst
three inches in depth, :ilhnuld be attagheds and a
picee of strong net sewn round the edee of the egp-,
ras completes the bag, This last is not in fact
really wanted, the net may be made entirely of
) ) : g
canvas, which_would no doubt be better for very
minute inseets, many of which inhabit the water.
The next object is to know how to put the inseets
captured to speedy death, as many are very tefWeions
qf life. The hard-winged tribes, ns beetles and feld-
bugs, arg placed, when collected, in o bottle of spirit
of wine, Which usually destroys their vitality almost
immediately, or in a tin collecting-box, which is
peculiarly constructed for the purpese. It is about
three inches in length and one and a half in dinmeter,
and rather flattened : from the centre of the lid there
projects inwards a small spout of* tin, which is made
fast by a tin cover. But the gollector must not
forget that many inscets ar® cannibals, and cat one
another without any sort of diserimination. Several
boxes “are, thepefore, genceflls carried, in which the
different kinds are placed, returning home, the
insegts thus collectdtl are turned into a vessel of boil-

f ing waterpwhich kills those which had not been pre-
1 .
& 5 4
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_ ".|.1ltul-iu:.'\riht!:__:irl;-inwrra especinlly.  The objeet of
its being mgle in an octagonal®form is, that it may
be used when fuscets are bt:'l.iiul]:lr_i" on palings and
walls, &e., where it would not be erually servicealle
if made round. For the water, o net may be cm-
ployed consisting of o stron® ring of brass or irom,
tive or six inches in diameter, fixed to the end of a

viously put to dearh by the spirit of wine, and
rel#tes their limbs so that they can afterwards I

»
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pinned and set at leisnre, The .—,:-1'L|:r—1-l.'i:|'1':r_-;r-1 isects,
such as butterflies, mdths, flies, &e. musy be pinned
as soon os takenm: the two former are disabled by
pressing the trunk under the four wings between the
tingrer and thumb, They are placed, as collectad, in
a chip or mahogany-luseabout seven inches long and
four or five broad, but the former gencrally requires
the sides to Bo cut down so as go allow abont two
inches wear in the inside. ‘The top and bottom of
Jhis box are *corleed with close-grained cork.  The
entomulogist must be provided with a serivs of small
pill boxes, in each of which he can place separately
”“F’ very small and tender insects.  The inside of |
the hat well corked has become a fasMonable ropori-
tary for the impaled insects, ;

TIn# provided, the entomological enllector sallies
forth in quest of his game, Each variety of situa-
tion furnishes its peenliar kind. It is indispensable :
that he should examine the forests and 1.1':#5, eE -
cially their borders and vieinity, which genera ly
contain numerons species of all the orders, and more
particularly Lepidopterous inseets. On the moun-
tains and hills on which certain plants are found,
and also in the vatleys and plains, he will obtain
numerous kinds, especially if LLu latter have a sunny
exposure. Ileaths are wmot very pralific in minute
insects, but still they have their own peculiar_inha-
bitants ; some prefer tha®e situationsgvhere {1 turf
has been peeled, and *]'Lnr*hc sunmy ?r.mks of sand-
pits.  Cultivated 1-.1&!3. alfasd the entomologisg as o
well as the agrieulturist a rich harvest. ale must '%
not pass over meadows and pastares, a8 many inscets
lie hidden in the grass. Numerqus species fecdeon :
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eertaiy \‘}ﬂ‘ plantg, some of which are rarely met .
with ; the* jnseet-hunter should thercfore be parti-
enlar in exsmining them, in the hope of discovering
some searce inseet.  Different kind of soils have also
their peculine species ; of these, the lichter appear
to be the most prolifie ]_H]l.i'lﬂl;ll time will be lost
i hll.m'hiug a u;']l:u'-]rit, s qu:.' very few insects are
found in sueh a fo ality.  Old trees lord a nidus
fur vavious inseets, as well as timber andefplanks
which lhave not been disturbed for a¥considerable
time. On palings, post and rails, &e., are foutT™
lepidopterous species, and also others in a state of
repose.  The sen itsclf has its particular spechs,
especially und® stones, after the water has left the
shore, The running streams are the element of some .
throughout their metamorphoses, of othemygronly
through their larval stages.  The collector must also
fook. under stones on the bank, as well as in the mud, 7
Aquatic®®ants afford food for many, and even their
: roots require examination.  Stagnant water contains ’
its ]:-eculii:lr kinds, especially under the duck-weed,

and brackish must not be neglected. Even carrion
; and dung form the habitation of o great variety of

s[reCies. . e

Seareely any situation, indeed, {5 without its pecu-

f liar races of ingects; and the poet, Thomson, scems
' to have been wgll acquainted with their various

o T . — .
.
# Ten thonsani Flilﬂ*':ﬁ‘f'lh-lu\ml dilTerent tribos!
' e |‘l.'ﬂu1.' the blage. .Tll' BNV WALCES Boik

B fatal instinet fg; where on the pool
-
o

A

o

by the quick-oyd tout

They, sportive, whiel : or, sailing down the stream,
.

) Are snateh’d imwwediate
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O darting salmon.  Thr' the gregnw roid 2
Some love to etray g there ladg'il, nmus'd, ﬁ-ﬂ
In the fresh leal,  Lauxunons, sthers windocd
The m o, and visip every flower,
Aol every latent herb @ for the sweet tnsk,
To propagate their kiwds, and wlicre ta w mp,
In what soft beds e g roung vet undiselas'd,
Employe their tender care.  Bome 1o the house,
The fald, goul dairy, hungry, bend their Rigt
Hip at r|'f;-i-||. or taste the curding cheese §
N inndvertent, from the milky stream

They miet their fate ; or, weltering in the bawl,
S With powerless wings around them wrapt, expive.”

We recommmend the beginner to use store-boxes,
foff the purpose of arranging lis collections, as it is j
easy to place them in a cabinet after obitaining “
Eknowledge of the subject, and when the collection

has Mgfliined some degree of magnitude. These boxes

should be made about eighteen inches square, r
two and a half deep; the lids should be fitted sy
closely to keep ont Ifw acari, and the boxesmnould L
covked both above and below.  The great advantage
resulting from this ]1['.1:1 is, that additions ecan be
made to the number of the boxes from time to time,
without much displacement of the specimers, and
they may, consequeritly, be mude use of until the
entomologist has otainal some tolerable idea of the
space which is likely w le requirgd for the final

. arrangement of his specimens in e oper c:lhh-u_:t.
T -
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