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SECTION I.—EGGS OBYNSECTS. 4

-
T ",

Cuaprir 1.

o

All Insects come from Eggs as Plunts do from Secds.—Vulgar errors
of Insects Leing generated by Putrefuction and Blighting Winds dis
proved by experiment,

It was universally believed by the ancient philaso-
phers, that maggots, flies, and other insects were
generated from putrefying substances. This opinion
continues to be held by uninformed persons among
ourselves ;—though it would be equally correct to
maintain, that a flight of vultures had been gefierated
by the dead carcass which they may be seen devouring,
or & flock of sheep from the grass-field in which they
graze. Another opinion, perhaps still more generally
diffused, is, that caterpillars, aphides, and other garden
insects-which destroy the leaves of plants, are gene-
rated, propagated, or, at least, spread about, by.certair
winds or states of the air, mysterioiisly and inde-
finitely termed blight. The latter belief'is, probably,
not o easy of immediate refutation as the former ;—
but, as we shall endeavour to show, it seems to 1. 12
be equally erroneous. A

S~/

.

The small size of insects renders it somewhat easy, .

to pass off fanciful opinions regarding them, since it
is difficnlt for comnron observers to detect mistakes;
B



“a U ANSECT TRANSFORMATIONS,

but similar notigns have been entertained by writers
of no, niean teéputation, respecting even the larger
animals. The celebrated Kircher, for example, one
of the most legrned men of the seventeenth century,
goes so far as to give the following singular recipe
for the manufacture of snakes :—

*“Take some-snakes,” says he, “of whatever kind
you want, roast them, and cut them in small pieces,
and sow those pieces in an oleaginous soil ; then,
from day to day,osprinkle them lightly with water
from, a watering-pot, taking care that the piece of
ground: be exposed to the spring sun, and in" eight
days you will see the earth strewn with Jittle worms,
which, being nourished with milk diluted with
water, will gradually increase in size till they take
the form of perfect serpents. This,” he subjoins
with great simplicity, “ I learned from having found
in-the country the carcase of a serpent covered with
worms, some small, others larger, and others again
that had evidently taken the form of serpents. It
was etill more marvellous to remark, that among
these little snakes, and mixed as it were with them,
were cerlain flies, which 1 should take to be engen-
dered from that substance which constituted the
aliment of the snakes®.” g

Kircher's more shrewd and less fanciful cor-
respondent, Redi, determined to prove this singular
recipe before he trusted to the authority of his friend,
“ Moved,” he says, “ by the authentic '(cslimony of
this most leatned writer, I have frequently tried the
experiment, but I could never witness the genera-
tion of those blessed snakeléts made to hand +.”
But though Redi could not, in this way, produce a
brood of snakes, his experiments “duriished an
abundant Progeny of maggots,—the same, ungues-

* Athan, Kircher, Mund, Subterran. lﬁ:. xii.
t Redi, Generat, Insectorun, cdit. Amstel, 1685,

»




GENERATION OF INSECTS. U 3

> 4 tionably, that the imagination of Kircher had mag-

.

g

———

nified into young snakes,—which, being confined in
a covered box, were in a short time transformed into
flies, at first of a dull ash colour, wrinkled, unfinished,
and their wings not yet unfolded,—as% is always the
case with winged insects just escaped from their pupa
case, In less than an hour, however, they *un-
folded their wings and changed into a vivid green,
marveHously Dbrilliant ”— most probably the green
flesh-fly (Musca Ceasar. Linn.) s

It is a common opinion in thi country, particu-
larly ip the north, that if a horse’s hair be putinto
the water of a spring or a ditch, it will be in process
of time transformed, first into a hair-worm, and
afterwards into an eel. The deception, as in the
instance of Kircher’s snakes, arises from the close
resemblance between a hair and the hair-worm
(Gordius aquaticus, Lins.), and between this apd
a young eel. This fabled transformation of hair,
which we have heard muintained even by several
persons of good education, is physically impossible
and absurd.

The method laid down by Virgil in his Geerizics
for generating a swarm of bees is precisely of the
same deseription as the snake recipe of Kircher ; and
though the * Episode of Aris®us recovering his
bees” has been pronounced to be ** perhaps the
finest piece of poetry in the world,” we must be per-
mitted fo say that it is quite fabulous and unphiloso-
phical, The passage runs thus:— .

Oft from putrid gore of caitle slain

‘Beps have been bred. * * * A narrow place,

And for that use contracted, first'fhey choose, -
Then more contract it, in a narrower room,

Waull'd round, and cover'd with a low-built roof,

And add four windows, of a slanting light

From the four winds. A bullock then 1s sought,

His horns just bending in their second year ;

B 2
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Him, much reluctant, with o'erpow’ring foree,

They bind ; his,mouth and nostrils stop, and all
The avenues of respiration close

And buffet him to deatli: his hide no wound
Receives ; his batter’d entrails burst within.

Thus spent they leave him ; and beneath his sides
Lay shreds of boughs, fresh lavender and thyme.
This, when soft zephyr's breeze first curls the wave,
And prattlibye swallows hang their nests on high.
Meanwhile the juices in the tender bones

Heated ferment ; and, wondrous to behold,|

Small animals, in clusters, thick are seen,

Short of their legs-at first: on filmy wings,
, Humming, at length they rise ; and more and more
Fan the thin air; "till, numberless as drops

Pour’d down in rain from summeg clouds, they fly.

Trarr's Virai, Georg. iv. 369,

Columella, a Roman writer on rural affairs, after
directing in what manner honey is to be taken from
a hive by killing the bees, says, that if the dead bees
be kept till spring, and then exposed to the sun
among the ashes of the fig-tree, properly pulverised,
they may be restored to life.

These fancies have evidently originated from mis-
taking certain species of flies (Syrphi, Bombylii,
&c.) tor bees, which, indeed, they much resemble in
general appearance ; though they have only fwo
wings, and skort antennw, while all bees have four
wings, and long antennm. Neither the flies nor the

Comparatlve fizures of n hee (;!j and & lyr.ph.ul (53_-
bees are produced by putrefaction ;—but as the flies
are found about animal bedies in a state of dg:om-
position, the ancients fell into an error which accurate
observation alone could explode. The maggots of
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blow-flies, as Swammerdam remarks, so often found
in the carcasses of animals in summer, ©some-
what resemble those produced by the eggs of
bees. However ridiculous,” he adds, * the opinion .
must  appeur, many great men have not been
ashamed to adopt and defend it. The industrious
Goedart has ventured to ascribe the origin of
bees to certain dunghill worms *, and the learned
Dcf Mei joins with him in this opinion ; though
neither of them had any observation to ground their
belief upon, but that of the exfernal resemblance
between bees and certain kinds of flies (Syrphide)
produced from those worms. The mistake “of such
authors should teach us,” he continues, *“to use
great caution in our determjuations concerning
things which we have not thoroughly examined; or
at least to describe them with all the circumstances
observable in them. Therefore, although this opi-
nion of bees issuing from the carcasses of some other
animais by the power of putrefaction, or by a trans-
position of parts, be altogether absurd, it has had,
notwithstanding, many followers, who must have in
a manner shut (heir eyes in order to embrace it= But
whoever will attentively consider how many requi-
siles there are for the due hatching of the bee's egw,
and for its subsistence in the grub state, cannot be at
a loss for a clue to deliver himself out of that laby-
rinth of idie fancies and unsupported fables, which,
entangled with one another like a Gordian knot,
have even to this day obscured the beautifu! siniplicicy
of this part of natural history 1.

Redi was by no means satisfied with the first results
of his experiments upon the flesh of snakes, for several

* The nmggots of Eristalis tenax, Fapn. E. apiforms,
Meraxy, and other Syrphider, will known in‘common sewgrs by
their long tails, like thouse of rats.

1 Swammerd. Book of Nature, i. 228,

3
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species of flies were produced, giving some couns
tenance to the opipion of Aristatle, Pliny, Mouffet,
and others, that ditferent flesh engenders different
« flies, inheriting the disposition of the animal they are
bred from. He accordingly tried almost every
species of flesh, fish, and fowl, both raw and cooked,
and soon discovered (as he could not fail to do) that
the same maggots and flies were produced indis-
criminately in all.  This ultimately led him to
ascertain that no maggots are ever generated except
from egus laid by.the parent flies: for when he
curefully covered up pieces or meat with silk or
paper sealed down with wax, no maggotls were
seen ; but the parent flies, atiracted by the smell of
the covered meat, not unfrequently laid their eggs
on the oatside of the paper or sills, the mazgots
hatched from these dying, of course, for want of
aonrishment,

Y¥ith respect to bees, it becomes even more absurd
to refer their generation to putrefaction, when we
consider that they uniformly manifest a peculiar
sntipathy to dead carcasses. This was remarked so
long.ago as the time of Aristote and of Pliny * ;
and Varro asserts that bees never alight upon an
unclean place, nor upon anything which emits an
unpleasant smell. This is strikingly exemplified n
their carrying out of the hive the bodies of their
companions who chance to die there; and in their
cn.vering over with propolis the bodies of snails,
m'ce t,sand other small animals which they cannot
remove f. o

These facts, which are unquestionable, may at
first view appear to contradict the Scripture history

~ Aristolle, Hist. Animal, ix, 40. Pliny says, “O’_"‘“ﬂ Ciarne
escuntur, contra quam apes, qua nullum corpus attingunt,*
* § Huish on Bees, . 100,

b Tosect Architeetire, p. 109,

-
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of Samson, who, having killed a young lion in the
vineyards of Timnath, * after a time turned aside to
see the carcass of the lion: and behold a swarm of

bees and honey in the carcass®*." It only requires.

us, however, to examine the facts, to show that
this does not disagree with the preceding statement.
Bochart, in his Sacred Zoology, tells us that the
word rendered *“ carcass” literally signifies skeleton ;
and the Syriac version still more strongly renders
it a dried body (corpus exsiccatum). Bochart fur-
ther contends, that the phrase “adter a time” is one
of the commonest Hebraisms for a year. But when
we consider the rapid desiccation caused by'the sum-
mer suns of Palestine, this extension of time will be
unnecessary ; for travellers tell, us that the bodies of
dead camels become quite parched there in @ few
days. We have the testimony of Herodotus, that a
swarm of bees built their cells and made honey ir
the dried carcass of a man placed above the gate of
Athamanta, Soranus also tells us of a swarm of
bees found in the tomb of the celebrated Hippocrates.
“[ have been told,”' says Redi, * by Albergotto, a
man of profound erudition, that he had seen 3 swarm
in the cranium of a horse. Bees,” he adds, “not
only do not live upon dead bodies, but they will not
even come near them, as I have often proved by.ex-
periment.” It is probable,” says Swammerdam,
“that the not rightly understanding Samson’s ad-
venture of the lion gave rise to the popular opinion
of bees springing from dead lions, oxen, and horses.”
Kirby and Spence seem disposed to consider Samson's
bees, as we have done these of Virgil, to be flies
resembliug bees; but the “horey” which Samson
“ 100k in lLis hands and went on eating,” is fatal to
such an exposition. : .

TlLe ancients had another fancy respecting the

* Judges xiv. 8.

.
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propaga on of bees, equally absurd, though much
more poetical.  Virgil tells us that,

Froin herbs and fragrant flowers, with their mouths

They cull their young. Georg. iv.
Aristotle ™ had long before stated, and De Monfort
in modern times repeated the assertion, that the
olive, the cerinthus, and some other plants, have the
property of generating young bees from their purest
juices, We may well say, with Lactantius, that
““ they make shipwreck of their wisdom, who adopt
without judgment the opinions of their ancestors,
and allow themselves to be led by others like a flock
of shieep J.”  Modern naturalists, being accustomed
to minute accuracy in their observations, can both
disprove and readily explain most of those erroneouns
fancits, by tracing the causes which led, and may
still lead, inaccurate observers into such mistakes.

- It would have been well if such unfounded fancies
had rested here ; but philosophical theorists, both of
ancient and modern times, have promulgated dreams
much more extravagant. The ancients taught that
the newly-formed earth (hatched as some said from
an egx) clothed itself with a green down like that
on young birds, and soon after men began to sprout
up from the ground as we now see mushrooms do.
The refined Athenians were so firmly c}(‘mvinced of
their having originally sprung up in this manner,
that they c%xlledglhemyselscs & Earth=born” (Erich-
thonii), and wore golden tree-hoppers (Cicade) in
their hair, errgneously supposing these insects to
have a common origin with themselves §. Lucretius

* Hist. Anima). v. 22. .

t Le Portrait de Ja Mouche i Miel. Liege, 1646.

Divin. Instit. ii, 7 ; in Redi’s motto. Shepherds on the
continent lead theiy sheep, as those of Israel did. Sce Meua-
geries, vol i, p. 81, 2

§ The Gicad do not deposit their ¢gys in the earth, but on
irees, &¢. See Insect Architecture, chap. Vil
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affirms, that even in his time, when the earth was
supposed to be growing too old to be reproductive,
“ many animals were concreted out of mud by
showers and sunshine®.”

But the ancients, it would appear, had the
shrewdness seldom to venture upon illustrations of
their philosophical romances by particular examples.
This was reserved for the more reckless theory-
builders of our own times. We find Robinet, for
example, asserting that, as it was nature’s chief
object to make man, she began It ** apprentissage,”
as he calls it, by forming minerals resembling the
single organs of the human body, such as the brain
in the fossil called Brain-stone (Meandrina cerebri-
JSormis, Parkinsont). Darwin, again, taking the
hint from Epicurus, dreams that animals arose from
a single filament or threadlet of matter, which, by
its efforts to procure nourishment, lengthened out
parts of its body into arms and other membérs.
For example, after this filameut had improved itself’
into an oyster, and been by chance left dry by’the
ebbing .of the tide, its efforts to reach the water
again expanded the parts nearest to the sea infawarms
and legs. If it tried to rise from its native rocks,
the efforts produced wings, and it became an insect,
which in due course of time improved itself by fresh
efforts till it became a bird, the more perfect members
being always hereditarily transmitted to the progeny.
The ditferent forms of the bills of birds, whether
hooked, broud, or long, were, he says, gigduzly
acquired by the perpetual endeavours of the creatures
to supply their wants, The long-legged water-

* Multaque nune etiam existunt animalia terris,

Tmbribus et calido solis concreta vapore, ’
s Do Nat, Rer, v. 795.

+ Robinet, Consid. Philosophiques de la Gradation Naturelle
des Formes de I'Etre,  Pucds, 1768, .
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fowl (Grallatores, Vigors) in this way acquired
length of legs sufficient to elevate their bodies above
the water in which they waded. *“A proboscis,” he
says, ““of admirable structure has thus been acquired
by the bee, the moth, and the humming-bird, for
the purpose of plundering the nectaries of flowers®.”
Lamarck, an eminent French naturalist, recently de-
ceased, adopted the same visions ; and, among other
illustrations of a similar cast, he tells us that the
giraffe acquired its long neck by its effects to browse
on the high branches of trees, which, after the lapse
of a few theusand years, it successfully accomplished.

"I'heories like the preceding all originate in the en-
deavours of human ingenuity to trace the operations
of nature farther than ascertained facts will warrant ;
and“the necessary blanks in such a system, which
presupposes much that cannot be explained, are
filled up by the imagination. This inability to
trace the origin of minute plants and insects led
to the doctrine of what is called spontaneous or
equivocal generation, of which the fancies sbove=
mentioned are some of the prominent branches.
The ¢ periments of Redi on the hatching of insec_Lq
from egus, which were published at Florence in
1668, first brought discredit upon this doctrine,
though it had always a few eminent disciples. At
present it is maintained by a considerable number
of distinguished naturalists, such as Blumenbach,
Cuvier, Bory de St. Vincent, R. Brown, &c. **The
notion of sponfaneous generation,” says ‘Bory, **is
at first revolting to a rational mind, but it is, not-
withstanding, demonstrzble by the microscape.  The
fact is averred : Miller has seen it, 1 have seen i,
and twenty other observers have seen it: the pan-
dorinia exhibit it every instant1.”" These pandorinia
* % Darwin' Zoonomia, sect. xxxix. 3rd edit. London, 1801.

+ Diet. Classique.d® Hist. Nat,, Art. Micrascopiques, p. 541.
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he elsewhere describes as probably nothing more
than “*animated scions of Zoocarpm™ (propagules
animés des Zoocarpes).® It would be unprofitable
to go into any lengthened -discussion upon this
mysterious subject; and we have great doubts
whether the ocular demonstration by the microscope
would succeed except in the hands ef a disciple of
the school. Even with naturalists, whose business
it is to deal with facts, the reason is often wonderfully
influenced by the imagination. .

But the question immediately before us happily
does.not involve these recondite discussions;. for
il even pandorinia and other animalcules were proved
bryond a doubt to originate in the play of chemical
affinities or galvanic actions—(a more refined pro-
cess, it must be confessed, than Kircher's chopped
snakes), it would not affect our doctrine that all
insects are hatched from eggs: for no naturalist of
the present day classes such animalcules among
insects. Leaving animalcules and zoophytes, there-
fore, ont of the question, we have only to examine
such branches of the theory of spontaneous genera-
tion as seem to iuvolve the propagation of génuine
insects,—like the fancies about putrefaction which
we have seen refuted.

The notion that small insects, such as aphides
and the leafrolling caterpillars, are spread about, or
rather generated, by what is termed blight (possibly
from the Belgic blinkan, to strike with lightning),
is almost ‘universally believed even by the most
intelligent, if they have not particnlarly studied the
habits of insects. My. Main, of Chelsea, an ingenious
and well-informed gardener and naturalist, describes
this as an “ easterly wind, attended by a blue mist.
The latter is called a blight, and “many people,
imagine that the aphides are wafted through the

* Dict. Class, Art. PandorioGes.
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air by this same mist®?’ ¢ The farmer,”  says
Keitli, “supposes these insects are wafted to him

_on the east wind, while shey are only generated in

the extravasated juices as forming a proper nidus for
their eggst.” A more detailed account, however,
is given by the late Dr. Mason Good, and as he
speaks in pari from personal observation, and was
not only one of the most learned men of his time,
but an excellent general naturalist, his testimony
merits every attention *—

«That the atmosphere,” says Dr. Good, **is
freighted with myriads of insect eggs that elude our
senses, and that such eggs, when they meet with a
proper bed, are hatched in a few hours into a perfect
form, is clear to miy one who has attended to the
rapid and wonderful effects of what, in common lan-
guage, is called a blight upon plantations and gar-
dens. I have seen, as probably many who read this
work have also, a hop-ground completely overrun
and’ desolated by the aphis humuli, or hop green-
|puse, within twelve hours after a honey-dew (which
is agpeculior haze or mist loaded with poisonous
miasm) has slowly swept through the plantation,
and stimulated the leaves of the hop to the morbid
secgetion of a saccharine and viscid juice, which,

- whileit destroys the young shoots by exhaustion,
renders them a favourite resort for this fnsect, and a
cherishing nidus for myriads of little dots that are its
Lagrs. « The latter are hatched within eight-and-forty
hours afier théir deposit, and-succeeded by hosts of
other eggs of the same_kind; or, if’ the blizht take
place in an early part of the autumn, by hoste of the

* young insects produced viviparously ; for, in different
seasons of the_year, the aphis breeds both ways,

.

.Now it is highly probatile that theve are minute

* Logdon's Mag. of Nat. Hist. 1. 180,
. + Keith's l’hysiulugic.ul Hotany, . 486,
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egxgs, or ovula, of innumerable kinds of animaleules
floating by myriads of myriads through the atmo-
sphere, so diminutive as to bear no larger proportion
to the egos of the aphis than these bear to those of
the wren or the hedge-sparrow ; protected at the
same time from destruction, by the filmy integument
that surrounds them, till they can meet-with a proper
nest for their reception, and a proper stimulating
power to quicken them into life; and which, with
respect to many of them, are only feund obvious to the
senses in different descriptions of animal fluids®.”

It appears to us that it can be nothing mere than
a fancy, which is quite unsupported by evidence, to
say that the eggs of any species of animalcules or
insects float about in the atmsphere ; for, inde-
pendent of their weight, (every known species beéing
greatly heavier than air,) the parent insects of every
species whose history has been accurately investi-
gated, manifest the utmost anxiety to deposit their
€ggs upon or near the appropriate food of the young.
To commit them to the winds wonld be a complete
dereliction of this invariable law of insect economy.
But admitting for a moment this hypothesis, tiiat the
ezgs of insects are diffused through the atmosphere,
the circumstance must be accompanied with two
conditions,—the eggs must either be dropped by the
parents while on the wing, or be carried off by winds
from the terrestrial substances upon which they may
have been deposited. &

On the supposition that the eggs are dropped by the
mother insects while on the wing, we must also admit
(for there is no avoiding it)“that they continue to
float about, unhatched, from thé end of summer
till the commencement of spriug, at which time only

* the broods make their appearance. Yet when we

# Guod's Study of Mediciug. vol, i, p. 339, 3rd edition, Lon-
don, 1529,

C
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consider the rains, snows, and winds, to which they 14
qnust be exposed for six or nine months, we think
{he hardiest theorist would scarcely maintain that a
single egg conld out-weather these vicissitudes, and
continue to float in the air. It may not be out of
place to remark, that the female aphides, which de- -
posit eggs inrautumn, have no wings.
Again, on the supposition that the eggs are de-
posited on plants, trees, or other objects, it is still
more unlikely that they could be carried into the air ; ‘
for, on exclusion, they are, with very few exceptions®,
enveloped in an adhesive cement which glues them
to the spot on which they are deposited. When
exgs are deposited singly, this cement usually enve-
. lopes each with a thin coating, as in the instance of
the admirable butterfly (Vanessa Atalanta); but
_ when they are placed in a group the cement is
sometimes spread over the whole, as in the instance
of the white satin moth (Leucoma salieis, Stve-
pirsns).  This cement is evidently intended by
Nature (who seldom accommodates her plans to
oug, theories) to prevent the egs from being carried
from 'the place selected by the mother insect for their
deposition. Those eggs, therefore, which are placed
on the outside of substances, have this provision
for their secure attachment to the locality chosen by
the instinet of the mother. But, on the contrary, <I

the principle does not always hold in the case;of those
° deposited in nests and excavations, and particularly as
to those of agts and termites. The working ants, in-
deed, carry the eggs from the top to the bottom of
their galleries, accordfng as the weather is favotrable h
or unfavourable for hatching. The lubourers of the .
White auts ( Termites), again, attend their queen with g |
the utmost carg when sh@ is laying ; for as she can- ,
not then move about, theZ are underthe necessity
* Latreille, Hist. Geéném xiv., p. 342, _l
. 2 2
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( of carrying off the eggs, as they are laid, to the'
nurseries. The extraordinary labour which this re-
quires in the community may be understood; wihen,

according to Smeathman, she lays 60 eggs in a o

minute, which will amount to 86,400 in a day, and
» 31,636,000 in a year. The exceptions now men-
tioned, however, do not in the least invalidate our
general position.

Cell of # queen of the Termites bellicoad, broken open in fropg xi
the luboarers surrounding the queen and carrying off ter “Egs.

/ Another no less remarkable circumstance ig- tphe
great weight, or specific gravity, of the eggs of in-
sects.  From numerous experiments We May ventypp
to say that those of all the species which we, huve

. tried sink rapidly in water the moment they 5.0
thrown. into it, from the egg of the d}'lnker moth

~ (Odonestis Potatoria, Germar), which is nearly g4

large as a hemp-seed, to that of the rese-plani JouSe

(Aphis rose), which is so small as to be bﬂl_'ely visible

to the paked eye. Some eggs of the gipsy moth

(Hypogymna dispar, Steenens) rindeed, Hoated in

water, begause they were covered with down, Itis

AN well known, as we shall presently show, that the dif-

fusion of many of the seeds of plants is accomplished *

) . by the winged dowp with which they are clothed ;

¢ Sl SIS c?2 ’
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‘but the down upon the eggs of insects does not
conduce to this end. W hether insect egas be naked
or clothed with down, they are invariably, as far as
their history has been investigated, deposited close to
or upon substances capable of affording food to the
young when hatched. In making experiments upon
the specific gravity of eggs, it should be remembered
that no infertile or unimpregoated egg will sink;
for having some hundreds of these luid by dif-
ferent species of insects reared in our cabinet,
we found, upon (rial, that they uniformly floated,
while those which we knew to he impregnated
as uniformly sunk. A female, for example, of the
rose-leaf roller (Lozotenia Rosana, STEPHENS)
was reared by us, .in solitude, under an inverted
wine-glass, upon the side of which she glued a
patch of eggs, of course, unimpregnated : these, upon
‘trial, all floated in water. But eggs of the same
species talen from the outside of a pane of glass
.close to a rose-tree, all sunk in water; and it isto be
fairly presumed, as the parent of the latter was in a
state of freedom, that these were impregnated. We
fourid .the same distinction, indeed, to hold in the
eggs of the drinker moth, the gipsy moth, and
numerous other insects®,

Br, Good’s account of ** honey dew,” which he
describes as ** a peculiar haze or mist loaded with a
poisonous miasm,” that stimulates “the leaves of the
hop to the morbid secretion of a saccharine and viscid
juice"—appears to us unsupported by facts. Lin-
n®us t, on the contrary, who was not wedded to the
meteorological theory «f a miasmatous haze, ascribes

, the honey-dew on the hop leaves to the caterpillar of
the ghost moth (Hepialus humuli) attagking the

roots. Dr. Withering, fayouring this account, re- |

* ‘commends covering the roots with stones as a preven-
* J.R. + Quoted by“Keith, Phys, Bot,, ii, 143,

L >
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tive § fOI_' the catcrpillars, he avers, never attack wild
hops which grow in stony places, because they cannot
get at the roots®. It appears to us, however, that
there can be little doubt that the sweet syrupy coat-
ing, called honey-dew, found on the leaves of the
hop, is nothing more than the excrement of the insect
.(‘Aplus humult) whose propagation we are discussing.

The honey-dew,” says Loudon * mostly” (we be-
believe always) ** occurs after the crops have been
attacked by these insects.” + Sir J. E. Smith, who
admits this to be the common ¢ause of honey-dew,
contends that what is found on the leaves of the beech
is an exception ; but he adduces no evidence at ull
satisfactory in proof of its being caused by unfavour-
able winds $ ; while the undoubted fact of its being
the excrement of aphides in so many other instances §
weighs strongly against him.

A novel theory of honey-dew has just been pob-
lished by Mr. John Murray, who ascribes it to an
electric change in the air. * Last summer,” he
says, © we investigated the phenomenon with great
care: the weather had been parched and sultry
for some weeks previous, and the honey-dow”pre-
vailed to such an extent, that the leaves of the cur-
rant, raspberry, &c., in the gardens, literally distilled
from their tips a clear limpid honey-dew, excreted
from the plant; for the phenomenon was observable
on those plants that were entirely free from aphides,
and so copious was it, where these insccts were
found, that had their numbers been centuple they
could not certainly have been the source of the sup-
ply. Thé question with me, however, was set at rest
by applying a lens, having previously washed and

v # Botan. Arrangement, i, 440, 3rd ed,
Encyel. of Agaailture, p. 865, 5. 5144,
t Introductionsio Bohu){, p- 189,
nine

§ Sec Linn, Trans, vol. vi. & Willdenow, ip.of Botany, 343
. c3



18 INSECT TRANSFORMATIONS.

dried the leaf by a sponge, for in this case the imme-
diately excreted globules became apparent®.”

In all observations upon insects, and the other
minute parts of creation, it is often exceedingly dif-
ficult to distinguish between a cause and an effect,
The question of the formation of honey-dew appears
to us particularly liable to erroneons conclusions ; and
we therefore venture to mention a few circumstances
which seem irreconcileable with Mr. Murray’s
ingenious theory. The hop fly (Aphis laemauli) we
think, neither does, wor (for want of appropriate or-
gans) can, feed on the honey-dew ; and if it did, this
feeding would prove rather beneficial than otherwise
to the plant, by clearing it from the leaves whose re-
spiratory functions it obstructs, So far from feeding
vn dgiseased plants, an aphis only selects the youngest
and most healthy shoots, into the tender juicy parts
of which it thrusts its beak (haustellum), which in
some species is much longer than the body, and no
more fitted for lapping honey-dew than the bill of
ZEsop's crane was for eating out of a shallow plate.
In the experiment, tried by Mr. Murray, of wiping
a lewt, might not the leaf have been previously
wounded, perhaps, by the beak of some aphis, and
hence the exudation of sap, not honey-dew 2 and
may not the circumstance of his finding the honey~
dew on leaves where there were no aphides be
accounted for on the principle that the aphides had
abandoned, as they always do, the parts covered
with their ejecta, unless these fell from insects on
some over-hanging branch? It is justly remarked
by M. Sauvages, that they are careful to-¢ject the
honey-dew to a distance from where they may be
feeding.t. We have now in our study a plant of
the Chinese chrysanthemun (Anthemis Artemisie

* Treatise on Atmuspherical Electricity, p. 147, Load. 1530,
I Trans, Soc. Roy. de Moatpellic.,
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folia, WiLLp.), the young shoots of which have
swarmed with aphides all the winter, and the leaves
below are covered with hopey-dew. We tried the
experiment of wiping it off from a leaf, but no more
was formed when it was protected by a piece of
writing-paper from the aphides above; while the
writing-paper became sprinkled all over with it in a
few hours. By means of a lens, also, we have ac-
tually seen the aphides ejecting the honey-dew *,

The almost instantaneous appearance of these
destructive insects in great nufhbers at the same
time, is taken notice of with wonder by almost every
writer. This circumstance, it must be confessed,
gives considerable plausibility to the notion of their
being brought by winds,—for whence, we may be
asked, could they otherwise come? Simply,. we
reply, from the eggs deposited the preceding autumn,
which, having all been laid at the same time, and ex-
posed to the same degrees of temperature, are of
course all simultaneously hatched. TIn the case of
the aphides, also, the fccm}dity is almost incalcylublc.
Réaumur proved by experiment, that one aphis ma>
be the progenitor of 5,90{,900,000 dm'enduu)a'-‘lﬁnr-
ine its life; and Latreille says, a female during
the summer months usually produces about twenty-
five a day. Réaumur further supposes, that in
one year there may be twenty generations. We
ourselves have counted more than a thpusand
aphides on a single leal of the hop; and in sea-
sons when they are abundant—when_every hop-leaf
is peopled with a similar swarm—the number n;
egas laidtin antumn must It?."lo use the words o
Good, * myriads of myriads.” The preservation
and hatching of these eggs in the ensuing spring
must, it is obvious, depend on the weather and other

. J. R.
L (
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accidenta circumstances, seldom appreciable by our
taost minute observations*,
. The history of other iisects, erroneously referred to
blighting winds, is more easily traced, from their being
of a larger size than the aphides. The caterpillar,
for example, of Lozolenia Rosana, mentioned be-
fore, which rolls the leaf of the rose-tree, is one of
this kind. Itis well known as furnishing the common
poetical comparison of ** a worm i’ the bud.” Early
in autumn the motier insect deposits an irregularly
oval-patch of yellowish egas, covered with a cement

e -
Two groups of epgs of the Roseleaf roller (Lozolanig Rozang)
on i pnu:":l Wloss,

* LR ¢
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the rose-tree, but more frequently, W wk _have ob-
served, upon some smooth gbject co ’mm\gs[: For

several successive seasons, we have fou ofeftHan_ -

one group of these eggs upon the glass }
well as the frame-work, of a window, beneath which
a rose-tree has been trained. At present (January,
1830,) there are two of these groups on one pane,
and three on the frame-work ; and as each contains
about fifty eggs, should they all be successfully
hatched, two or three hundred caterpillars would at
once be let loose, and, streaming down simultane-
ously upon the rose-tree beneath, would soon devour
the greater number of its buds. As this window faces
the east, the sudden appearance of the insects would
make it appear not unplausible that they had b2en’
swept hither by an easterly wind.

e found, during the same winter, an extrapr-*
dinary number of similar groups of the eggs of a
leaf-roller (Lozotenia Ribeana?) on the branches of ,
the gooseberry and red-currant, in a garden at Lee.
On some small trees, from two to ten groups of eggs
were discovered; and as each group consisted of
from thirty to fifty, a caterpillar might have beeu
hatched for every bud. After the severity of the
season was over, we had the piece of bark cutoff
on which these egers were attached ; and though they
had been exposed on the bare branches to the intense
\rosts of 1529-30, they were hatched in a few dayg
after being brought into our study. As the curraift-
tiees were not then come into leaf, we had no food
to supply them with, and they refused the leaves of
all other plants which we offered to them. Had they
been perspitted to remain on the trees till they were

. hatched, they would probably have aot left a single
leaf undevoured. For this spring, at least, these: *

currant bushes will be safy from their attacks, and o1
b S B (
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"course will set gt defiance the supposed blighting k

winds, which no doubt will, as usval, be accused o
peopling the adjacent gardens with caterpillars. Tt

“ may be well to remark, that these caterpillars, when

hatched, are scarcely so thick as a thread of sewing

silk, and being of a greenish colour, they are not !
readily found on the leaves, the opening buds of

which they gnaw to the very core ™.

It does not seem to have ever occurred to those
who thus speak ofyinsectiferous winds, that they get
rid of no difficulty by the supposition ; for where, we
may ask, is the east or any other wind to take up
the insects or eggs which it is said to drift along?

The equally sudden disappearance of insects all at

once, which is alsos popularly attributed to winds,

arises from their having arrived at maturity, and .
fulfilled the desizns of Providence, by depositing
théir egas for the ensuing season, when they all die,
some in & few hours, though others survive for
several days, but rarely for weeks.

The sudden and simultaneous appearance of great
aumbers of frogs, snails, and other land animalg, has
givin tise to the extravagant opinion that they have
fallen in a shower from the clouds; and some goodly
theories have been devised to account for the pro-
bable-ascent of frog-spawn, and the ezgs of  snails,
into the atmosphere by whirlwinds. The impossi-
bility of this, in consequence of their specific gravity,
is of course left out of consideration by the theerists.
Our d’istinguiahed naturalist, Ray, when riding one
afternoon in Berkshire, was much surprised at seeing
an immense multitudesof frogs, crossing his patiyand o
on looking into tht adjacent fields he found that two |

A\

or three acres of ground were vearly coyered with
them. They wére all proceeding in the same direc-
tion towards some woods gnd ditches ; and he fraced
*JR ,
L
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them baclf to the side of a very large pond, which,
in spawning time, I}g was informed, swarmed with
countless numbers of frogs. , He naturally conc¢luded,
:_:’:;‘eﬂ;lre. ‘lhn‘tl. mﬁt'ead of having been precipitated -
m the clouds, they had been bred in the pond, from
which they had been invited a short time before, by s
refre:hing:howg;i to go in quest of food *, 'i‘hiir
reat numbers w 5
gonsider Ry lﬁﬁ;ﬁﬁet‘::oless marvellous, when we

r 3 @ spawus, as De Mont-
beillard informs us, about 1300 eggst. Were it not
m(_ieed, for their numerous enernies, and their ok
being fit to propagate till they are three years old
the country would soon be overrun with lhesé
reptiles. Wf: have more than once seen a similar
legion of bmr-wo‘rms‘(Gord:’i aqualici, LIyN.) in a
garden at Lee, in Kent, every plant and spot of
ground literally swarming with them. Their num-
bers, however, were easily accounted for, as a stream
at the bottom of the garden abounds with them, and,
like frogs, they appear to be amphibious i.

The errors of theory, as well as the mistakes ot
observers, swayed (unconsciously perhaps) by the
influence of their theoretical opinions, may.all be
traced, we think, to the propensity of human nature
to discover resemblances in things, which are after-
wards magnified into close affinity, or even iuto
identity. We are indebted to one of our best living
entomologists, Mr. W. Muc Leay, for clearly point-
ing out the broad distinction between analogy and
affinity§. The supposed floating of the.exgs of insects
in the air thus appears to have originated in drawing
an =ihlogy from the seeds of: plants; though, from
the facts we have stated, so far frem there being any

* Ruy's Wisdom of God in the Creation, p. 156.
+ Dict. Classique d'Hist. Nat., vit., p- 495. F IR
Hora Entomologicse, or E-says on Annulose Animals, 8vo.

London, 1819-21. o)
A
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* analogy, there is no difference more marked than in

_this very point—that the eggs of insects are, in most

cases, fixed by a glue at the moment of exclusion,

- while the seeds of plants are no less uniformly diffu-

sable and free. The fertile seeds of plants, it is true,

> are heavy enough to sink in water, and cousequently
® as much unfitted for floating in the air as the eggs
of insects; but the contrivances to counteract this
exemplify some of the most beautiful provisions of

nature. The diffusion of the seeds of thistles,
groundsel, dandefion, &e., by means of feathery

down, attracts the notice of the most incurious.

Another contrivance of nature for effecting the same

purpose is not only curious in itself, but bears upon

our present subject.as illustrating an affinity which it
“mdy be supposed to have with the ovipositing of

certain insects.

* The seeds of the various species of violets are
contained in a capsule of a single cell, or loculament,

. consisting, however, of three valves. To the inner

part of each of these valves a seed is attuched, and

dt remains so for some time alter the valves, in the

process of ripening, have separated and stood open.

"The influence of the sun’s heat causes the s'ulcs of

«  each valve to shrink and collapse; and in this state

&» the edges press firmly upon the seed ; -which, it may
be remarked, is not only extremely smoeth, polished,

and shining, but regularly egg-shaped. Thus, when

othe collapsing edge of the valve slides gradually

ahd forcibly down over the sloping part of the seed,

it is thrown with a jerk to a considerable distance.

"There is another part of the contrivance of nature for

' . the same purposes in the violaces, worthy of remark.

» Before the seed is ripe, the capsule haugs jn a droop-
ing position, with the pemsisting calyx spread over it ¢

“ ¢ like an umbrella, to gnard.it from the rain and dews,
which would retard the piovess, of ripening; but no
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sooner is the ripening completed, than the capsule
becomes almost upright, with the calyx for a support,
This position appears to be intended by nature to give
more effect to the valvular mechanism for scattering
the seeds, as the capsule thus gains a higher eleva«
tion (in some cases more than an inch) from which
to project them. Some ripe capsules of a fine variety
of heart's-ease (Fiola tricolor), which I placed in a
shallow pasteboard box, in a drawer, were found to
have projected their seeds to the distance of two feet.
From the elevation of a capsule, therefore, at the top
of a tall plant, these seeds mizht be projected twice
or thrice that distance *. 3

We may mention, as another very curious illus-
tration of the power in plants of discharging their
secds, the remarkable instunce of a minute fungus
(Spherobolus stellatus, Tobg). This plant has the
property of ejecting its seeds with great force and
rapidity, and with a loud cracking noise; and yet it
is no bigger than a pin’s head +.

The circumstance alluded to as analogous in in-
sects to this admirable contrivance, occurs in the’
forcible discharge of the eggs of some species. to" a
distance. 'The ghost moth (Hepialus humuli),
for example, ejects its minute black egas with so
much rapidity, that De Geer describes them as
running from the oviduct; and they are sometimes

' forcibly thrown out like pellets from a pop-gun $.

/

* A frierid of mine,” says Kirby, “ who had observed

with attention the proceedings of u cormmon crane-

fly (Tipula), assured me, that several fcma_les which

he cought projected their eggs to the distance of

more than ten inches 8  Another: instance is men-
* J. R, in Mag. of Nat. Hist., i. 380.

' #+ For a mtaute account of thissingular plant, see Greville's

Seuttish Cryptogamic Flora, No. xxxii,
1 De Geer, Mém. des Insectes iv. 494,
§ Kirby aud Spence, Int= ui. /.6,
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tioned by the Abbé Preaus, of a four-winged flz, \1
_called by him Mouche baliste, which, when caught,
jets out its eggs at intervals, as if by the jerk of a
spring®.
The apparent analogy, however, between these in-

‘{

it

A, Plants of Sphoeroboluse nntural size. B, magnified vidw. .C, sec- *

tional ylew, with the sged Just pvevimﬁ to prajection. 1, the seett in ©
»  the act of projection. sﬂ,a plant imme®ately after projection ; a, the

rsced; bd, alioe indlcotieg its conrse. :

< * Dict. Clasgifjue d'Hist® Nat, Art, Moucnes Barssves
9 The words are % Insecte 3 quatre ailes, qui lunce sés eufs 2
diverses reprises, ¢t comme 1‘:{:1 ressort, lorsyu'on le saisit.” 1
¢ A .
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sects and the plants which discharge their seeds,
will disappear, when we consider that the scattering
of the seeds is, in the plants; a regular and constant
process of nature ; whereas, the insects only jet out
their egos from fear when caught. The power of
throwing their eges to a distance, indeed, could be
of no possible use to insects, because they possess
the more efficient power of locomotion.

The facts which we have thus stated with regard
to the seeds of plants being diffssed by the means
of winged down, or by the more remarkable capacity
of being projected, differ, as we have shown, in some
important circumstances from the nearly similar
arrangement of Nature in the economy of insects.
They constitute affinities, but not analogies. On the
other hand, the more universal law of the conti-
nuance of insect life by every new generation being
hatched from eggs, may be illustrated by an analegy,
which is observed even in the most minute instances,
in the generation of plants from seeds.

The diffusion of the seeds of un extensive order
of plants (Cryptogamie, Linw., Acotyledones, JuseZ,
Cellulares, D& CanpoLLE) being so universal,"and
the seeds (sporules) themselves being so minute as
to elude common observation, the phenomena thence
arising have, like the sudden appearance ofinéwly
hatched instets, given some colour to the doctrine of
spontaneous generation. We may see this exem-
plitied every day on brick walls recently built, even if
they be covered with a smooth coat of cement. The
first indication of vegetable life on such a wall, par-
ticularly in parts egposed 6 the trickling down of
rain water, is that of"a green silky-looking substance,
having semewhat the appearance of a coat of green
paing. Mr. Drummond, 6f the €ork Botanic _Cmrde"._
by accurately watching the progress of this green
matter, which hl}(j e!.)gel)? unsuccessfully ixévesll{'ﬂmd

o8 N D
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by Priestley, Ingenhouz, and Ellis, and had l?een
mistaken by Linn@zus for a crop of lryssi, ascertained
beyond question that ,it always consisted of the
minute buds of common mosses, such as the wall
serew moss (Tortula muralis) and the common hair-
hood moss (Polytrichum commune)®. At Glasgow,
we have repeatedly remarked, that on the walls of
houses, built with freestone raised from a quarry
more than a hundred feet under the surface of the
soil, the whole exterior would, in the course: of one
month, appear as green as if painted, with these in-
numerable germinating mosses t.

The germination of mosses on walls appears to
arise from the seeds (sporules) being carried into lh_e
air. This process is-fucilitated by their extreme mi-
nuténess and their comparative lightness, for they
do not sink in water like the seeds of phenogamous
plants and the eggs of insects, as appears from their
germinating on the surface of stagnant waler as
frqulenlly as on walls. In low situations, the mode
in which the seeds of cryptogamic plants are diffused
16 well exemplified in the puff-ball (Lycoperdon),
which, when ripe, explodes its sporules in the form
of a smoke-like cloud. Mosses again, which grow
on trees and walls, if they do not thus explode their
spotules, must drop them into the air; alld: as they
chiefly ripen early in spring, the winds svhich then
prevail will scatter them to considerable distances,
But we only state this as a highly probable inference
from Drummopd’s discovery: to detect these all but
invisible seeds floating in the atmosphere, and, trace
them in their passage.from the parent plant to the
}vall or tree where they begin tdigerminale» we think
is hardly possible. 3

It the doctrine be sound, that every plant arises
" irom seed, we must either believe that inngmerable
* Linn, Trans. [ W +tLE

\
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ll:losses are wafted to the walls through the air, or
:tlu Opt the hypoth?sis that they have existed for cen-
- !T1€S In the interior of the rocks of the quarry. . That
1L 15 not impossible the seeds' may have existed in the
”?"-‘ks several curious facts would lead us to believe.
Some seeds, for example, retain the power of germi-
nating for an indefinite length of time; since the
wheat usually wrapt up with Egyptian mummies will
often germinate and grow, as well as if' it had been
gn'thcred the preceding harvest. It also bears upon
this subject, that when a piece offrround, which has
never been tilled, is turned up by the spade or the
plough, it immediately becomes covered with a ccop
of annuals, not one of which may grow within many
miles of the spot; and a number of them, such as
hedge mustard (Sisymbrium officinale) and chick-
weed (Alsine media), whose seeds are not winged.
It is 1o less worthy of remark that all these annuals
will again disappear as soon as the grass is suffeced
to spread over the spot which has been dug up. It
i5 mentioned by Mr. James Jennings, in Time's
Telescope for 1823, that the coltsfoot (Zussilago
Jarfara) is usually the first plant which appeats in
Eugland in such cases—a circumstance by né means
remarkable, as the seeds of this plant are winged with
down, and extremely light. .

A still more minute family of cryptogamic plants,
and consequently more difficult to trace, is well known
by the:popular name of mould or mouldiness (M-
cedines, Lixx.) This, Adolpe Brongniart, justly
remarks, is, in one of its groups, nearly allied to the
pufl-balls (Lycoperda), whose mode of diffusing their
seeds we have just dgscribed: When mould is exa-
mined by the microscope it is seen to resemble these;
and sometimes various fungi are, when mature, filled
with. 2 blackish dust, supposcd to be the seed.
Micheli, of Florence, an eminent botanist, resolved

’ 03
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to try whether this supposed seed would grow if
sown on vegetable substances, and found that it did
50. On his experiments being repeated at Bologna,
however, it was discovered that the mould grew
equally well where none of the black powder had
been sown ; but Spallanzani, by more accurate at-
tention, confirmed the conclusion of Micheli. He
collected a great quantity of the dust, and, taking a
number of pieces of moistened bread, apples, pears,
gourds, &c., sowed some thickly, othery sparingly,
and others not at ¥, The result was, that on the
unsown substances the mould did appear, but several
daya latcr, and then greatly less in quantity, than on
the sown substances; while of these two, the pieces
thickly sown had more than donble the quantity of
the, pieces thinly sown, thongh, when it came up
thick, it did not grow so tall.

Microscopic views of apple and pear mould, A A, Part of &
shrivelled apple, covered with mould on the loside. asaq,
several of the individual mould plants highly magnified. b, &
branched one. ¢ d, seed-vessels, one burstivg and scattering

o its seed. e, ane mushroom-shaped. f, a portion of peur mould,
of s brauched form. .

» We were much struck last autumn (1829), upon
cutting an apple asunder, to find in the séed-cells a
o\
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copious growth of the mould with the slender stems
and globular heads figured by Spallanzani. Mould
upon an apple is not indeed wonderful ; but the one
in question was not only larde, but apparently Sound
throughout. Whence, then, came the seeds of this
mould in the very core of the apple? We have also
met with mould of a different species, resembling the
green mould on the rind of oranges (Acrosporium
Jasciculatum, GRrEVILLE), even on the kernels of
nuts, when there was no opening save the minute
pores in the shell. Through thesé pores, then, after
being stripped of the husk that covered them, the
seed of this nut-mould must have entered® This,
however, will not account for the mould in the apple;
the seed of which, we think, must have been intro-
duced while it was in embryo, in some such wayas
the seeds of the subcortical fungi so abundant on
dead leaves and branches of trees, This again
may be illustrated by the curious facts respecting
substances found in the interior wood of trees. _Sir
John Clark, for example, tells us that the horns of
a large deer were discovered in the heart of an oak
in Whinfield Park, Cumberland, fixed in the fimber
with large iron cramps, with which, of course, it
had at first been fastened on the outside ®. The
eminent naturalist, Adanson, on visiting Cape Vezd,
was strack with the venerabie aspect of a tree fifty
feet in circumference ; and recollecting having read
in some old voyages that an inscription had been
made upon such a tree, he was induced to search for
this by cutting into the wood, and, marvellous to
say, he actually found it under 300 layers of wood 1!
De Candolle, one of “the greatest, living botanists,
remarked “ a frost-bitten part in the wood of a tree.

A‘ cut down %in 1800 in the, forest of -Fontainebleau.

* Phil. Trans,, vol. xli. p. 448,
T Adanson, Voyages Senegal,

ord
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This being covered with ninety-one layers of wood,
indicated that the accident occurred in 1709, so re-
fnarkable for a severe frost®” With these facts
beforé us, we think the'introduction of the seed of
the mould into the centre of the apple by no means
so unaccountable as at first view it appeared. Be
this as it may, we tried, with the seed gathered from
this apple-mould, similar experiments to those of
Spallanzani, with results precisely similar to his 3
and being in this way able at pleasure to produce
mould of the samé species by sowing, we are entitled
{0 conclude that all mould arises from seed, other-
wisé nature must produce the same effect from dis-
similar causes, which is contrary to the first principles
of sound philosophy f.

* Conv. on Veg. Physiol, i 59. $ LR
g. Phy
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Physiology of Insects' Eggs.~Thelr Colour, Structure, Shape, Sixe,
and Number.,

It was a notion of Darwin's (much more ingenions
and plansible than his metamorphases of shell-fish
into birds,) that the variety in the colours of eggs,
as well as the colours of many animals, is adapted to
the purposes of concealment from their natural ene-
mies. Thus, he says, the snake, the wild cat, and
the leopard, are so coloured as-to resemble dark
leaves and their lighter interstices; birds resemble
the colonr of the brown ground or the green hedges
which they frequent ; while moths and butterfiies are
coloured like the flowers which they rob of their
honey®. By following up this curions theory, Gloger,
a German naturalist$, has remarked, that those
birds whose eggs are of a bright or conspicuous.
colour instinctively conceal their nests in the hellows
of trees, never quit them except during the night, or
sit immediately after they have laid one or two eggs.
On the other hand, in the case of birds who build dn
exposed nest; the coloms of the ezgs are less at-
tractive., Amongst birds whose eggs are perfectly
white —the most conspicuous of all colours,—he -
instances the kingfisher (Alcedo), which builds in
a hole in a river's bank; the woodpecker (Picus),
which builds in the hole of u tree ; and the swallow
(Hirundo domestica), whose nest' has a very small

* Zoonomia, Sect. 39, p. 248, 3rd ed., and Botan, Garden,
note oneRubia.

+ Verhand, der Geselisch. Naturforsch. Freunde. Berlin,
1824, o
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opening : while owls and hawks, which scarcely quit ¥ i

.their nests in the day, and pigeons, which only lay
one or two eggs and sib immediately after, have also
white eggs. The bright-blue, or bright-green egg,
again, belongs to birds which build in holes, as the
starling (Sturnus vuelgaris), or which construct their
nests of green moss, or place them in the midst of

rass, but always well covered. Almost all singing
birds, he alleges, lay eggs of a dull or dark ground,
and variously spegkled ; and they for the most part
build open nests with materials similar in colour
to the eggs, so that no evident contrast is presented
which might lead to their discovery and destrue-
tion. We may add from Darwin the examples
of the hedge-sparrow (Accentor modularis), whose
egxs are greenish-blue, as are those of magpies
and crows, which are seen from beneath in wicker
nests, between the eye and the blue of the firma-
ment*.

As this theory is but indirectly connected with
our subject, we cannot here spare room to examine
it: but we may remark, that it appears to us much
more beautiful and ingenious than true: for we
could enumerate more instances in which the prin-
ciple fails than holds good. Gloger’s instances also
are far from accurate; for though the kingfisher,

for example, hides her shining white eggs in a hole, .

yet that will not conceal them from the piercing eyes
* of their chief enemy, the water rat, which, like all
burrowing enimals, can see with the least possible
light. Many birds, also, which lay bright-coloured
eggs, make open nests; the thrush, for example,

o

whose clear-blué eggs, with ‘o few' black blotches,

are far from being concealed by the plastering of |

clay and cow:dung upon which they are deposited.)
The green-finch (Fringilla chloris,. Temsiinck),
* See also St. Pierre, Studivs of l}'ature, ii. 393 ; Note.

L) .
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again, which builds an open nest of green moss,
lined with horsehair, black or white as it can be
had, lays clear white eggs with red spots, precisely
like those of the common wren and the willow wren
(Sylvia Trochilus), which build covered nests with
a small side-entrance ; while the house-sparrow
(Fringilla domestica) lays eggs of a dull, dirty
green, streaked with dull black, and always builds in
holes or under cover. These objections will render
it unnecessary for us to follows Darwin into his
fanciful account of the origin of the colour of eggs,
which he ascribes to the colour of the objectg amangst
which the mother bird chiefly lives, acting upon the
shell through the medium of the nerves of the eye;
for, if this were correct, we should have the green-
finch and the red-breast, instead of their white éggs,
laying blue ones like the hedge-sparrow and the
fire-tail. s
Upon a partial view of the subject, we might bring
many facts to support the theory from the colour of
the eggs of insects. The nettle butterflies, for ex-
ample, the small tortoise shell (Vanesse Urtica@),
the peacock (7. Io), and the admirable . Amlfznta_),
all lay eggs of a green colour, precisely similar in
tint to the plant to which they are attached. On the
contrary, the eggs of the miller moth (Apalela Le-
porina, Stepw.), which are deposited on the grey
bark of the willow, are light purple; the beautiful
geometric moth (Geometra illunaria), which Sepp™
calls Herculesje, lays its light pink eggs in the fissures
of the-bark of the elm ; the puss moth (Cerura vinula)
lays shrining brown eggs on tfe green leaf of the pop-
lar; and the gardén white butterfly (Pontia Brassic@)
lays a gwoup of yellow ones on a green cabbage "or
colewort leaf, but not of so bright a yellow as those of .o
the seven-spot ladybird (Coccinelia Seplmprmclﬂm)o
* Sepp, def Wonderen Gods, Tab, 35,
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patches of which may be found on many sorts of
lpaves during the summer months.

The immediate originsof colour in the eggs of in-
sects is in some cases the inclosed yolk shining
through the transparent shell; but in others, the
shell is not uniformly transparent, but ringed, banded,
or dotted with opacities of various colours. In the
eggs of the drinker moth (Odonestis potatoria), for
example, there are two circular rings of a green
colour, from the geeen yolk appearing throngh the
shell ; while the rest of the shell is white and opaque,
as we haye proved by dissection *. Certain ruddy
spots on the white eggs of the small rhinoceros
beetle (Oryctes nasicornis, ILLIGER) were discovered
by Swammerdam to be the red mandibles and spi-
racles of the unhatched grub seen through the shell ;
and the white ground, we infer, was similarly caused
By she body of the grubt. This, however, cannot
be the origin of the bright red spots on the beautiful
yellow egg of the brimstone moth (Rumia crategala,
Duroxcuer), which may, perhaps, have a similar
odgin to those of birds.

With respect to the eggs of birds, it has been re-
marked by Mr. Knapp#$, that in those “of one hue,
the colouring matter resides in the calcarcous part;
but wkere there are markiugs, these are rather ex-
traneous to it than mixed with it. The elegant blue
that distinguishes the eggs of the fire-tail (Sylvia
phenicurus, Larn.), and of the hedge-sparrow,
though corroded away, is not destroyed by muriatic
acid. The blue calcareous coating of the thrush’s
egg is consumed ; but the dark spots, like the
markings on the exgs of the yellow-hammer, house-

sparrow, magpie, &c., still preserve their slations on
; & e

: = J.R. A a
$ Swammerdam, Book of Nature, i. 13,
! Journal of a Naturalist, p. 230
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the film, though loosened and rendered mucilaginous
by this rough process. Though this calcareous mat-
ter is partly taken up during incubation, the mark-
ings upon these eggs remain little injured even to
the last, and are almost as strongly defined as when
the ezgs are first laid. These circumstances seem
to imply, that the colouring matter on the shells of
eggs does not contribute to the various hues of the
plumage, but, it is reasonable to conclude, are de-
signed lo answer some particular sbject not obyious
to us; for though the marks are so variable, yet the
shadings and spottings of one species never wander
50 as to become exactly figured like those of another
family, but preserve year after year a certain charac-
teristic figuring.” .

Most of these remarks will apply to the colours’ of
the eggs of insects: but though we can in most in-
stances trace no conuexion between the eolours of
eggs and the perfect insect, there is a striking ex-
ception in the ezg of the brimstone-moth mentioned
above, which corresponds exactly in colour with the
wings of the moth, though the caterpillar is of a c!pl'
brown. : G

The eggs of insects, like those of birds, have a
shell enclosing the germ of the caten:pillar. with.a
peculiar matter for its nourishment, like the white
and yolk of.a bird’s egg, provided for the nourish-
ment of the containgd chick. These several parts,
however, are very different in sgbstance f_'ro_m_ the
eggs of birds. The shell of the bird's.egg is brittle,
opaque, chiefly composed of .chnlk (carbonate of
lime), and: lined with a very thin tougl} membrane ;
while in the egg ot an insect the fhe".lﬁ not brittle,
is transparent contains no lime (for it is not per:

. ceplibly acted upon by dilated sulpkuric acid), and

no liuing membrane can be detected. It appears,
indeed, very similar to the transparent portion of a
D
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“ goose-qnill in the eggs of the drinker and other
moths which we have dissected®; but in the eggs
which are deposited in moist places, and in those of
spiders, it is extremely thint. The eggs of saw-flies,
ants, &c., which grow larger, as we shall afterwards
show, during the process of hatching, must possess
an expansible shell to allow of their enlargement.
The yolk and white in the eggs of birds are
separated from each other by a very fine membran-
ous bag in which each is contained; but in the
egws of insects, what answers to the yolk consists of
distinct minute globules, which float in the white,
if we may call it so, for it does not, as we have
ascertained, coagulate in boiling water. The egas
of the gypsey-moth (Hypogymna dispar), which
we boiled, still continued partly fluid, though the
brown matter answering to the yolk was considerably
thickened. The portion which does not thicken by
boiling most probably forms the first internal fluids
of the caterpillar, answering to the blood of quadru-
peds. The point where the caterpillar originates,
——answering to the scar (Cicatricula) in the eggs of
birfls,—we can readily distinguish even by the naked
eye in the larger species of eggs, as it lies always
immediately under the shell*.  * Having directed,”
says the younger Huber, * my close attention to the
eags of ants, I remarked that they were.of different
sizes, shades, and forms. The smallest were white,
ppaque, and c_vlimlrical; the largest, transparent,
arftl slightly agched at both ends; while those of
a middle size were semi-transparent. On holding
them up to the light J observed a sort of white ob-

Jlong cloud ; in some, a transparent point might be
remarked ‘at the superior extremity; in otfiers, a
clear zone above and underaeath the little cldud. The

% slargest presented a single opaque and whitish point
). RS + Kirby and Sgence, Intr. 86,
Al
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in their interior. There were some whose whole
body was so remarkably clear as to allow of my very
distinetly observing the rings. On fixing attention
more closely upon the latter, I observed the egg
open, and the larva appear in its place. Having
compared these eggs with those just laid, I con-
stantly found the latter of a milky whiteness, com-
pletely opaque, and smaller by one half, so that I
had no reason to doubt of the eggs of ants receiving
a very considerable increase in size ; that in elongat-
ing they become transparent, buf do not at this
time disclose the form of the grub, which is always
arched *." St
The germ in the egg of the garden-spider (Epeira
diadema) is described by the accurate Heroldt, as
appearing to the eye in form of a minute white point
immediately under the shell, and in the centre of the
circumference. On examining this point more nar-
rowly, it is found to be of a lenticular shape, and
composed of innumerable whitish granulations of a
globular form, differing only from the globules of the
yolk in being smaller and more opaque, as may be
seen by squeezing out the contents of a spider’s egg
into a watch-glass. The most singular circunistance
observed by Heroldt was, that in some species of
spiders an egg appeared to have a considerable num-
ber digpersed upon different points of the surface;
but all these ultimately united into a single germ +.
The eggs of the glow-worm (Lampyris noctiluca),
as we ascertained from those deposited by one which
we found in 1829, at Rudesheim, on the Rhine, are
golden yellow, somewhat resembling cherry-tree gum,
while the internal substance is similar in consistence

<
* M. P. Huber on Ants, p. 68.° . ;
+ Hétoldt, Exercit. de Geunerat. Aranearum in Ovo, and his
Unters, liber die Bildung der Wizbellosen Thiere im Eie.
D2
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“to the wax of the ears, and in form of granules
which are even externally apparent *,

We are accustomed do consider the form of eggs
so nearly regular, that the epithet * ege-shaped” is
frequently applied to other things, and is well under-
stood ; but the egas of insects, though most com-
monly round, are seldom, like those of birds,
smaller at one end than at the other, while they often
exhibit forms never seen in the eggs of birds,—such
ag cylindric, flat,, depressed, compressed, prismatic,
angular, square, boat-shaped t, &c. 'These varietjes
of form are justly referred by Kirby and Spence to
the “ manifold wisdom” (moAvrow\oe copua)} of the
Creator; but we have some hesitation in admit-
ting their limitation of this to his “ will to vary
forms, and so to glorify his wisdom and power in-
dependently of other considerations§,” and think it
would be more truly philosophic to confess our igno-
rance where we cannot explain what is above our com-
prebension. Paley, indeed, says, such facts ¢ might
induce us to believe that variety itself, distinct from
gvery other consideration, was a motive in the mind
of the LCreator, or with the agents of his will ;” but he
immediately adds, * to this great variety in organized
life the Deity has given, or perhaps there arises out
of it, a corresponding variety of animal appetites,
and did all animals covet the same element, retreat,
or food, it is evident how much fewer could be sup-
plied and accommodated than what at present Jive
conveniently together and find a plenfiful subsist-
encell.” The latter remark, we think, complete]y
destroys the former, and it will lead us to what

"

v *J.R.
+ Dumeril, ¢
ture, p. 19, 2
$ Ephes. iii, 19. Introd

§ Introd,, iii, p. 93,
li Natueal Theology, o, 345, 14tk ed, ” P

»

onsider. Générales, p. 49; and Inséet Architee-
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appears to be the true cause of the varied forms of
the exgs of insects.

.:’l

Eggs of a butterdly aad of a moth, magnified,

The cause of the eggs of birds being nearly the
same in shape, arises, we should say, from the similar
forms of the animals themselves; while insects, being
much more varied in shape, require corresponding
varieties in the forms of their eggs. The ostrich,
the cagle, and the wren, for example, differ much
more in size than in their general form; but the
earwig, the garden-spider, butterflies, beetles, «and
grasshoppers, differ much more in form than in size,
and consequently require eggs of varying forms to
contain their progeny. We confess, however, that
we cannot always trace the mathematical causes of
these diversities of form in the eggs of insects: for
though there prevails a general resemblance insthose
families and groups the most nearly allied, yet in
others, even the species of the same genus exhibit
differences which cannot be thus accounted for, In
two species of Fanessa, for instance, ‘the small and
the great tortoise-shell bulterﬂies,.whlc.h differ in
little but size, the egg of the small is cylindrie, with
eight prominent ribs, while that of the great is
shaped like a Florence flask, and quite smooth and

uniform ¥, Y
The ribbing of the eggs of the small tortojse-shell
- * Sepp, der Wonderen Gods, Tab. ii. and viii,
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butterfly (Fanessa urtice), which is also found on
«hose of most of the species, leads vs to remark that
insect eggs are frequentdy sculptured in a very beau-
_tiful manner, far out-rivalling in elegance of design
and delicacy of workmanship the engravings which
we sometimes see on eggs brought from India and
China. Some of them, when seen through a mi-
croscope, remind us of the fine crustaceous shells
called sea-eggs,—a resemblance which is well exem-
plified in the ega®of the angle-shades moth (Phlogo-
phora meticufosa, STEpnENS), as compared with the
Clypeaster of Parkinson.

T
These channellings appear to correspond in most
casgs with the rings of the caterpiliar to be hatched
fromthe egg ; but the design of the other sculptures
on these eggs has not yet been discovered by the
Jnvestigations of naturalists, and may, probably, for
evwer elude human penetration.  But- though we
cannot tell wh an insect’s egg is so tastefully carved,
we can admire the minute delicacy and extraordinary
regularity of the markfngs. The egg of the meadow
brown butterfly (Hipparchia Jurtina) is crowned at
e upper end with sculptured work in the form ot

* , tiles or slates, as if to defend it from injury, gvhile

others are covered with a sort of net-work of ex-
tremely minute six-sided meshes.
-

T‘ﬂ -l;
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a, the egg of the meadow browa butterdly, R;.,g:‘nr-l; b, egg of

the brimstoae-moth (Rumia Cratagata), 3n-drd.

The design of the appendages to some sort of
egas is much more apparent, and affords us some
admirable illustrations of prospective contrivance,
The eggs of the ephemera, for example, are smooth
and oblong, resembling caraway comfits, a firm
which Swammerdam proved to be admirably adapted
for diffusing them through the water, where, he says,
they are dropt by the mother insect.  For this pur-
pose he placed “a few of them on the point of a
knife, and letting them fall gently juto water, they
immediately separated of themselves in a very curiope
munner®.” The same accurate observer describes a
very remarkable appendage in the ege of the water-
scorpion (Nepa cinerea, LaNn.), an insect by no
means rare in Britain. This ege is furnisheduith
a coronet of seven bristles disposed like the down
on the seed of the blessed thistle, (Cenfaurea
benedicta, Witupenow); and before they are de-
posited these bristles closely embrace«the eger next
to them in the ovary like a sort of sheath, as if
chain of thistle-seeds were formed, by placing each
successively in the -bosom of the down of the one
next toit. -~ As the mother insect deposits these exgs
in the stems of aquatic plauts, the bifistles, which are
partly left on the outside, are probably intended to

* Swamm, Book of Nature, i, 104,
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prevent the aperture from being closed up by the
rapid growth of the plant.
* Réaumur gives an interesting description of a
« similar. egg deposited by a common dung-fly, of a
yellowish-orange colour, (Scatophaga stercoraria,
Mercen). These eggs are furnished at the upper
end with two divergent pegs, which preyent them
from sinking into the dung where they are placed by
the parent, while they are permitted to enter suffi-
ciently far to preserve them moist. Both circum-
stances are iadispensable to their hatching; for
when Résumur took them out of the dung, they
shrivelled up in a few hours, and wheu he immersed
them further than the two pegs, they were suffocated,
and could not afterwards be batched®.

A b
i "\ U

o Dung-fly (Scatephnpt Stercoraria): b ¢, front and side
views of !;u,eg(g- ggnmd; d d d, & sumber of these epgs

deposited in cow-dusg.
» Before we began to study the habits of insects, we

found upon a lilac-twig, in the neighbourhood of

London, a singular production, which we took for a
= overy delicate fungus, and supposing it not to be
cSmmion, we garefully preserved the specimens; but
| we have since learned, with no little surprise, that

these are the egas of JShe lace-winged fly -(Chrysopa
. reticulata, Lzacw). Réauriur says that’ several
aaturalists have described them as fungi, which is
‘ _ ot to be wondered at; for they consist ‘of a small
>« gval greenish-White head, similar to the apple-mould,

* Réaumur, iv, 379

| .
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with a white transparent stem, more than an inch
high, not thicker than a human hair, but much
more stiff and rigid. About a dozen of these eggs
are deposited in a single and sometimes in a double
line, upon the leaves and branches of elder or other
trees and’fla.ms abounding with aphides, upon which
the gruls feed when hatched. The footstalks of
these eges are formed by the mother-fly attaching a
drop of gluten to the branch, and drawing it out
(as a spider does its line) to the requisite length
before the egg is deposited on its sttamit. As she
uses her body for a measure, the footst.al!&s are by
consequence all nearly of equal length. It is evi-
dently the design of these footstalks to place the eggs
out of the reach of the grubs of lady-birds (Coc-
cinelle) and of aphidivorous flies (Syrphi), which

Twig of lilac, baaring the eggs of the Iace-winged fiy ( Chrysopd
reticulata, Lraca ), The fly is seen resting on the lowwst jeaf.

Db
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frequent the same situations and might devour them,
The footstalks are so smooth and slender that these
grubs could not climb them, as we have proved by
experiment *.

The ichneumon-fly (Ophion luteum), whose larva
feed upon the caterpillar of the puss-moth, also
deposits eggs with a footstalk ; and whatis most
singular, these larvie, after they are hatched, during
the first s of their existence, continue attached t?,
the shells of th}i‘:raggs. It is not till the puss has
formed her cedoon that they devour her, and spin
their own,cocoons under its covert.

The eggs of insects do not seem to hold any
regular proportion, so far as regards size, with their
parent insects ; for some large moths lay very small
egas, while others of a small size lay eggs consider-
ably larger. Kirby and Spence think it probable
that eggs which produce females dre generally larger
than male eggs; with the exception of the hive-bee,
in which the reverse takes place. Huber, as we
have seen above, found the eggs of ants of different
sices, from which he was led to discover that they
increasenin size after being deposited.

[t has been remarked, that animals of prey are less
prolific than those which live on vegetable food ;
and*as similar principle appears to hold to a certain
extent amongst insects, the most prolific families
belonging, with few exceptions, to those which devour
vegetable or animal substances beginning to decay
and putrefy, -«

Thus it is that the eagle lays only two .eggs,
while the wren lays eight, and the pheasant twenty-
four; and in the sate way the (jragon-ﬂies (Libellu-
lina, Mac Leay) do not lay above two dozen eggs,
. the lace-winged fiies (Henterobide) still fewer, and

the noontide fly (Mesembrina meridiana, Me1Gen)
* LR T See Insect Architecture, pp. 195—323, 6.

.
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only deposits two eges ; while a single plant-louse
(4phis), as we mentioned before from Réaumur,
may be the living progenitor of 5,904,900,000 de- .
scendants, and the queen of the warrior white ants

(Termes bellicosus, SmeaTnm.) produces 31,536,000

eggs in one year,

We may illustrate this subject by an extract exem-
plifying the proportionate fecundity of the animal king-
dom in general. * Compared with the rest of ani-
mated nature,” says Dalyell, “infi'sion animalcula
are surely the most numerous : next o=e worms, in-
sects, or fishes; amphibia and serpents, birds, quad-
rupeds; and lastis man. The human female produces
only one at a time, that after a considerable interval
from birth, and but few during.her whole existence.
Many quadrupeds are subject to similar laws ; some
are more fertile, and their fecundity is little, if at all,
inferior to that of certain birds, for they will prodaice
ten or twenty at once. Several birds will breed fre-
quently in a year, and have more than a single egg
at a time. How prodigious is the difference, on de-~
scending to fishes, amphibia, reptiles, insects, ap-
worms! Yet among them the numbers capnot be
more different. According to naturalists, a scorpion
will produce sixty-five young ; acommon fly will lay
144 eggs; aleech, 150 ; and a spider, 170. I lfave
seen a hydrachna produce 600 eggs, and a female
moth 1100. A tortoise, it is said, will lay 1000 eggs,
and a frog 1100. A gall-insect has laid 5000 egas;
a shrimp, 6000 ; and 10,000 have beer found in the
ovary, or what is supposed to be that part, of an
ascarides. - One naturalist found above 12,000 egys
in a lobster, and another above 21,000. An insect
very similar to an ant (Mutilla?) has produced
80,000 in a single day; and LeeuWenhoeck seems
to coinpute four millions in a crab.  Many fishes,
and those which in.some countries seldom oceur,
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produce incredible numbers of eggs.  Above 36,000
have been counted in a herring ; 38,000 in a smelt ;
1,000,000 in a sole 3 1,130,000 ina roach 3 3,000,000
in a species of sturgeon; 342,000 in a carp;
383,000 in a tench; 546,000 in a mackerel; 992,000
in a perch ; and 1,357,000 in a flounder. But of all
fishes hitherto discovered, the cod seems the most
fertile. One maturalist computes that it produces
more than 3,686,000 egas ; another, 9,000,000; and
a third, 9,444,000. Here, then, are eleven fishes,
which probahls, in the course of one season, will
produce above thirteen millions of eggs; which is a
number so astonishing and immense, that, without
demonstration, we could never believe it true %"
The fecundity of ipsects is no less remarkable than
that of fishes. In some instances, particularly in
those already mentioned, the numbers produced from
 the, eggs of a single female, far exceed the progeny
of any other c¢lass of animals. Tt is this extraor-
dinary fecundity which, under favourable circum-
stances, produces com}ﬂess swarms of insects that
aive origin to the opinion of their being sponta-
neously generated by putrefaction, or brought in
some mysterious way by blighting winds. The
numerouns accidents, however, to which insects are
exposed from the deposition of the egy tll their final
transformation, tend to keep their numbers from
becoming excessive, or to reduce them when they
eare at any time more than commonly numerous,

* 7ntrod. Observ. to Spallanzani, xiv.
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Cuarrer III

Muternal Care of Insects in depesiting their Eges—Solitary Beer—

Wasps.—Ichneumons,—Moths. — Butterflies. —Gnats, —Mistakes of In-
stincl.

Lorp Karmes, in his * Gentlemdi Farmer,” men-
tions the singular fact that the female sheep, weeks
before yeaning, selects some sheltered spot where
she may drop her lamb with the most comfort and
security ; and when forcibly prevented from going
there, she manifests the utmodst uneasiness. But
this instance of prospectively providing for a future
progeny is exemplified much more strikingly in most
insects, in consequence of the great difference of
their economy compared with that of other animals.
The sheep and other mammalian quadrupeds suckle
their young, and watch over them with the most
affectionate cave during the earlier and more holy-
less stage of their existence. This, on the contrary,
is only found in a few cases among insects, such as
the social bees, wasps, and ants; for the greater
number of species never live to see their descend-
ants. ‘The numerous families, indeed, of moths,
butterflies, and other winged insects, seldom live
more than a few days after they have deposited
their eggs, though some other species probably live
many months. The latter, however, are only ex-
ceptions to the general rule, that insects, after depo-
siting - their eggs, very soon die. The wisdom of
Providence, therefore, has endowed female insects
with the most wonderful acuteness and skill in anti-
cipating the wants of their young, when they escape
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from the egg, and have no mother to direct or pro-
vide for them.
° We have numerous beautiful ipstances of this in
the solitary bees and wasps, which perform indefa-
tigable labours in hewing out nests in wood and
stone, and building structures of clay, leaves, cotton,
and other materials, as we have elsewhere detailed
at length®.  But we recently met with an example of
this, which we shall briefly notice, A small solitary
bee, (Chelostomg, florisomne ?) ot so large as the
domestic fly, 7’ more slender in the body, instead
of digging into the ground like its congeners f,
bores a liole in a tree about the diameter of a wheat-
straw, and, when empty, resembling externally the
timber holes of the furniture-beetle (Anobium per-
tinax), for which, indeed, we at first mistook them,
till we were undeceived by seeing the little bees going
in and out. When the work is completed, however,
the' hole can only be detected by a practised eye, for,
it is neatly covered with a substance, the nature of
which remains to be discovered. 1t is a grey semi-
transparent membrane, somewhat resembling the
slfie of a snail when drieds but whether it is secreted
by the ‘bee like wax, or gathered from plants like
propolis, we cannot tell. As we had a whole colony
of these little wood-boring bees in the stump of a
growing poplar at Lee, we cut out several of the
perforations, in order to examine the interior. These
we found more than an inch deep, and filled to the
briin with a thin whitish honey: but, like those of
the larger carpenter-bees of a different genus (Xylo-
copa), they were divided by several partitions_of the
same membranous material. .

The circumstance, however, which induces us to
give these detailsohere, relates to the eggs deposited

* See Insect Architecture, pp, 24—64, &c, 4 Ibid, p- 43.
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7
—4{ in these singular perforations. It is obvious,

il the eggs were laid in the midst of the liquid
honey, that they would either be prevented from
hatching, or the grub would be suffocated in the first
stage of its existence, Every chamber of the
little nest is so full of honey, that it is difficult to
divine how this is to be avoided, and it was only
after repeated and anxious researches that we found
a solution of the difficulty. It is this: the mother-
bee, when she has filled a chamber wijth honey, alues
a single egg, a hair's breadth or two uhove its sur-
face, and at a similar minute distance she stretches
the membranous partition, leaving between this and
the surface of the honey just sufficient space, and no
more, for the newly hatched grub to crawl all round.
On opening one of these perforations after the grub
had been some time hatched, we found it keeping
aloof from the honey, and resting on the upper
margin, from which it seemed to have stretched its

_ head, when feeding, to the centre, instead of eating at

the circumference. The honey was also then be-
come thicker in consistence, and in consequence of
what had been consumed, formed a hollow cup®. =«

Réaumur describes the nest of a bee of the
same family (Andrena cineraria, _FAnn.), whigh is
found in the neighbourhood of London, and d;ﬂ‘e'rs
from the preceding in making perforations, not in

trees, but in the ground, and lining these with the

N

membranaceous substance that composes the parti-
tions and the outer covering. He takes no notice,
however, of the prospective ingenuity with which
the egg is-placed above the surface of the fluid
honey t. a2 :

The various species of nests thus prepared by the
jarent insects for depositing their -eggs, are not
merely intended for holding provisions and shel

*J R. + Réaumur, Mem., vol. vi. p. 131,
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tering the young grub from the inclemencies of the
weather, or from being preyed upon by birds. There
are more: insiduons and no less destructive enemies
than these to guard against. This we shall imme-
dintely show from the economy of other families of
the same order, whose proceedings also strictly
illustrate the subject of maternal care. In popular
works on natural history the insects alluded to are
indiscriminately called Tchneumons, a name signifying
Pryers, and first given by Aristotle to wasps. But
recently thissiérm has been considerably restricted,
and therefore does not properly apply to many
insects: whose economy resembles the true ichneu-
mons. It is the practice, then, of a very great num-
ber of insects, of different orders and families, to take
edvantage of the labours of other insects in pro-
viding for their progeny, in the same way as the
common cuckoo and the cow-bunting of America
(Emberiza pecoris, WiLson) lay their eggs in the

nests of other birds. The venerable Dr. Jenner was.

tie first to publish ¥, what had long been known to
our peasants, that the young cuckoo, when hatched,
“zoon ejects from the nest into which it has been
surréptitiously introduced the eggs or young of its
foster parent; but the insects under notice act still
more ungratefully. They do not, indeed, live upon

o

L -J

the honey or other provision stored up by the

builder of the nest for the use of her own young,
since, being all carnivorous, this is not to their taste ;
but they permit the rightful owner of the food to
feast and fatten on it, that they may make of him a
more substantial repast. The great numbers of dif-
ferent species of insects which are reared in this sin-
gular manner would appear almost incredible to one
who had not studied tbeir economy; but it cannot
fail to meet the young entomologist at the very
* Phil, Trans, for 1788, p. 219,

~
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# outsetofhisstudies; foritis scarcely possible for many

broods of insects to be reared withont observing it.
The insidious proceedings of these cuckoo in-
sects, as we may not inupproc[’)rintely call them, give
rise to remarkable displays of ingenuity on the part
of the mothers whose progeny is exposed to their
felonious designs. It is the usual practice of the
solitary bees and wasps to leave the whole task of
constructing and provisioning the nest to the fe-
male, the male, like an American Indian, taking
no part in those domestic concerns!. In this case,
though she is seldom absent from the spot for
more than two or three minutes at a time, some
prying Chrysis or Tachina often glides into her
domicile, and finds time to deposit its egg aud
to escape before her return. Other solitary bees ox-
hibit both more civilization and more cunning; for
the male assists, at least, in watching and guarding
the nest, if he does not lend a hand in its construe-
tion. The proceedings of one of these solitary bees
(Halictus fulvocinctus, Sreen.), indigenous in”the
vicinity of London, has frequently fallen under our
observation. It constructs a gallery, having on #he
outside only a single perpendicular passage, but
branching out into seven or eight, at the bottom of
each of which is placed a globule of pollen kneaded
up with honey about the size of a pea, where an egg
is deposited. Walckenaér, who observed these in-
sects with great care, remarks, that they only work
during the ‘night in making their galleries ; and
our observations so far agree with his, that though we
have observed some dozens of their nests, we never
saw them at work“in the day.. Instead of this,
either the male or the female always remains at the
entrance of the nest (which its head exactly fills)
ready to give no friendly reception to any enemy
that ‘may venture to_intrude. We have often seen,
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indeed, the ruby-tail fly (Chrysis ignita), on ap- LS 2

proaching this vigilant sentinel, fly off in all haste, ;
~ with evident fear of.the consequences. But, as '

Walckenaér justly remarks, should the partner of 1

its cares return from a foraging excursion, and take

two or three circular flights around the entrance to

announce its arrival, the sentinel bee immediately

makes way by withdrawing into the interior. Should

the sentinel bee be absent through any cause from

its post, and the forager enter without announcing

its arrival, it is immediately driven back and punished

for so unpardonable a breach of etiquette ®.

Another circumstance worthy of notice in the |
manners of these bees (Halicti) is, that they fly
directly into the entrance of their nests without ever
alighting upon any contiguous object, a circum-
stance which is attributed by Walckena&r to their

* fear of enemies, numbers of which are always lurk-
ing about with evil intent. More than one species
of spider and several sorts of wasps lie in wait to
make prey of them, besides those we have men-
tioned as being on the alert to introduce their eggs
iifto their nest. But their most formidable enemy
is o solitary wasp (Cerceris ornata), numbers of
which make their nests in the very midst of their
colonies.  The wasps surround the interior margin
of their holes with a rampart of sand, agglutinated
with a whitish mortar, and well polished. The gal-
lery is five inches deep, somewhat in the form of an S,
i which the_female lays her eggs, with a store of
provisions for her future young, consisting of the
living bodies of her bee neighbours, the poor Halicti.
It i5 only on fin2 days, between eleven and four
~'clock, that the mother wasp engages in_the chase \
of the bees, and may be seen flying with the most =
lively ardour around their nests.  When an unfortu-

* Walck. Mem. des Abeilles Solit.  Paris, 1817,
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b 4 ,.te bee ventures at this time to approach its home,
the wasp pounces upon it as a hawk would pounce
\ upon a sparrow, seizes it by the back ‘of the neck,
: carries it to the ground, and placing it by the side of
a small stone or clod of earth, she turns it round upon
its back. Then standing upon its bellyin an attitude
of conscious triumph, she darts her sting into the
lower part of its head, in such a manner as to stupify
it, but not to kill it outright. As soon as she has in
this manner laid in a sufficient stare of half-dead
bees, she closes up the entrance *.

Several species of this family of wasps (Cerceris
aurita, Latr., and C. quadrifusciata, Bosc) are
of essential service to agriculturists by provisioning
their nests with destructive weevils' (Curculionide),
so injurious to orchards and nurseries+.  Other
families of this order in a similar way provide for
their progeny a supply of living insects of different
species, of which interesting accounts have been

iven by more than one naturalist .

The insects, however, of these marauding tribes
are not permitted 1o carry on their depredations on
their more peaceful neighbours with impunity ; for
nature has provided other races of animals to make
prey of them. We do not allude merely to birds
and reptiles, which devour as many of ll:o§e carai-
vorous wasps as they can catch 3 for there is also a
numerous tribe of insects who have the address to
foil them at their own weapons. All the careful
stratagems of the mason-wasp (Odynerats murarius,
Lari), in rearing her turretted outworks to defend
her premises while she excavates her galleries §,
often prove ineffectual in guarding against the insi-

* Walck.; Latreille, Annales- du Museum, tom. xiv.; and
Bosc, . de PAgric, vol. liii. :

+ Bosc, Avn. de 1'Agric., val. lih” ‘

1 See Insect Architecture, pp. 26—33. 9 Ibid., pp. 30—32.

L
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dious intrusion of a common ichneumon-fly (Pimpla =
manifestator, GRAVENHORST), easily known by its be-
ing black, with the legs red. This ichnenmon some-
times pays a visit to the nest of the wasp before it is
completed, for Réaumur has seen one peep into the
entrance and then start back as if afraid of its
depth; but, for the most part, she waits patiently till
the wasp, having liid in a store of caterpillars for
the young one, closes up the doorway with a bar-
ricado of kneaded clay. It is this very barricado
which the ichneumon determines to assail in order to
find a nest ready prepared and stocked with provi-
sions for her own progeny. With this design she
makes use of her ovipositor, which is as admirably
adapted to the purpose as those of the saw flies or
the tree-hoppers (Cicade).
The ovipositor of all the true ichneumons (Ich-
* neumonide) is similarly constructed, consisting of a
borer enclosed in a sheath, which opens through its
whole length like the legs of a pair of compasses. 1t <3
is longer or shorter, and stronger or more slender,
-according to the substances which it may be neces-
sary to penetrate when the eggs are deposited. The
description, therefore, of the ovipositor of the one
just alluded to (P. manifestator) will be sofficient to
give the reader a distinct notion of the others,
Being intended to penetrate into the deep holes dug
Y mason-wasps, the ovipositor of this ipsect is
« nearly three inches long, and, as it is not concealed
in the body like those of gall-flies, it appears like a
tail formed of a long black bristle. On examining
this a little more narrowly, we find ' that what
appears to be a single bristle is in reality three, two
side ones forming a sheath, and the middle one » g
borer or brad-wl for piercing the clay barricado of 7
* the mason-wasp's nest. The termination &f the
borer is not, however, smooth, like that of a brad-
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awl, but toothed like a saw, only the teeth, seven or
eight, are not oblique, but perpendicular, a structure
better fitted for acting upon clay, as the teeth wijl -
not become so readily clogged, and the instrumeny
will be more easily retracted. The figures will make
this more perspicuous than the best description,

a, the Pimpla manifestator ; 3 il?ovipo»ilor opesed outwy,
¢ ccc, magnified view of [ty ovipositor; d, the toothed paj
the borer. .
In order to study the economy of the Magon-

wasps (Odyneri) more effectually, Réaumur 4.
an artificial vespiary of sand and mortar Upon o
wall, which at the same time gave him an exceje,;
opportunity of observing the maneuvres of the j.p,-
neumons, ‘1 perceived,” he tells us, **one of these
ichneumons, at the instant it alighted on the ¢
under which so many of the little green caterpifs o
had been stored up by the wasps. Its long tail,
which it carried horizontally, appeusred to form b,¢
one bristle, though it was really oompnsefi of three-
and though it carried it on a line with its body ¢
soon showed me that it was capable bot!l of raising
and lowering it, as well as of bending it In various
directions, and in different proportions to its length.
It moved fts ovipositor so_as to bring it into a bent
positien under its body, protruding it even beyond
its own head ; taking care to direct it into the barri-

by
Ut of
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* cadoed nest of the mason-wasp. But although the ¥\
insect appeared not to be disturbed by my obser-
syations, yet I was unable to perceive whether the

. toothed portion of the borer was pushed beyond the
sides of the sheath. What I did see, however, con-
vinced me that the instrument was worked in a
manner well adapted to make its way through the
mortar; for she turned it half round alternately from
right to left and from left to right, as a carpenter
would his bmd-%wl. and employed altogether more
than a quarter of an hour before she suceceded in
penetrating to a sufficient depth *.”

°

$ 3
Tehneumon-dies ovjpositing. <& a, al ighnenmon fiy. & b, ity

ovip €, an which has just bored throngh the

@ closed substance of & sandawasp’s pest at'e, into which her pvi- on
pu.btorl. d& desoen(s to the coi of caterpillars at f, “where the /: .
cgg is lnid,

* Réaumur, Mem. vi. p. 304, o
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Another parasite (Pimpla strobilelle, Fasr.) is
armed with a long ovipositor, with which it deposits
its eggs in larvie that burrow in the fruit-cones of
the fir. C

The intrusion of these parasite-eggs into the nests
of insects is often an exceedingly puzzling circum-
stance to naturalists, in their earlier researches; and
sometimes even deceives those of considerable expe-
rience and acuteness into the supposition that the
insects ultimately produced are in reality those of
the original builder of the nest. These deceptions
frequently occur in the numerous species of vege-
table galls, originating chiefly in the economy of'u
beautiful family of insects (Chalcidide, WesTwoop).
When the gall-fly (Cynips) has deposited its eggs on
the bud or the leaf of a plant in such a manner as to
ensure their being surrounded with a thick coating of
vegetable substance, they are not on that acconnt se-
cure from the insects just alluded to; for the Chaleit,
prmed by nature with an instrument for the purpose,
can penetrate in any direction the largest oak-apple
or bedeguar of the rose*, The most obvious dis-
tinction between these parasites and the true gall-flies,
is, that in the latter the ovipositor is partly concéaled,
while in the former it is altogether external, like the
ichneumons in the preceding fignre; but this dis-

. tinction is of epurse wanting in the male insects. “It

was the observation of different species of insects,
produced: in this manner from the same sort of gall,
which betrayed the illustrious Redi into the fancitul
notion of their being generated by a vegetative and
sensitive ‘soul in the plant itself, to which also he
attributed the generation of the grubs found in nuts,
cherries, and other fruits. *There is nothing,” as
,{léaumur jstly remarks, & more fijted to humi-
liate the best reasoners, and to inspire them with &
* See Insect Architecture, pp. 375—384,

e
.
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well-founded distrust of novel opinions, than to see 1+

a man like Redi, who had declared open war

" against popular pmjl‘ldices, and successfully com-
bated many of them, thus adopting a notion so
improbable, or (to use a stronger term) so pitiable*.”
It was Redi's countryman, Malpighi, who first dis-
covered the genuine history of gall-flies; but when
we consider that from the bedegnar-gall of the rose
alone no less thau three different species of insects
may proceed, fwo of which (Callimone bedeguaris,
and Eurytoma stigma, STEPHENS) are parasites,
Redi had some cause for being puzzled to explain
the phenomena.

Two other distinguished naturalists, Goedart and
Ray, found no less difficulty in accounting for the
progeny of ichnenmons issuing from the caterpillars
and chrysalides of butterflies. Ray, indeed, lived to
ascertain the fact ; but he was at oune time inclined to
believe, with Goedart, that when, from any defect

or weakness, Nature could not bring a caterpillar to g

a butterfly, in order that her aim might not be en-
tirely defeated, she stopped short, and formed them
into insects of a smaller size, and less perfect struc-
turet. M. Goedart even persuaded himself, says
Résumur sarcastically, that he had observed the
caterpillar interesting itself for its infant progeny, by

weaving for them an envelope of silk; It 'was also |

fancied that what was wanting in size it the parasite-
flies, when compared with the expected butterfly,
was made nup in their greater numbers} ; with as
much probability, says Réaumur, as that a cat
would kitten a number of mice. ‘The.simple facts
which we shall pow state, will point out the origin

. of these strange mistakes. 2

JEIN

$ Réaumur, 'Mem. i p. 476.
1 Ray, Hist. Ins, Pref. xv,, and Cant. 137, ©
} Goedart, quoted by Réaumur, vol. ii. p. 415.

g
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It must have occurred to the least attentive

observers of the very common cabbage-caterpillar

(Pontia Brassice), that when it ceases to feed, and
leaves its native cabbage to creep up walls and
palings, it is often transformed into a group of little
balls of silk, of a fine texture and a beautiful canary
yellow colour; from each of which there issues, In
process of time, a small four-winged fly (Micro-
gaster glomeratus, SpinoLa), of a black colour, ex-
cept the legs, which are yellow. By breeding these
flies in a state of confinement, and introducing them
to some cabbage-caterpillars, their proceedings in de-
positing their exzs may be observed. We have more
than once seen one of these little flies select a cater-
pillar, and perch upon its back, holding her ovipositor
ready brandished to plunge between the rings which
she seems to prefer. When she has thus begun

laying her eggs, she does not readily take alarm; -

but, a5 Réaumur justly remarks, will permit an ob-
server to approach her with a magnifying glass of a
very short focus. Having deposited one ega, she
withdraws her ovipositor, and again plunges it with
another egg into a different part of the body of the
caterpillar, till she has laid in all about thirty eggs.
It is not a little remarkable, that the poor caterpillar,
whose body is thus pierced with so many wounds,
seems to bear it very patiently, and does not turn
upon the fly; as he would be certain to do upon
another caterpillar should it venture to pinch him ;
a circumstance by no means unusual. | Sometimes]
indeed, he gives a slight jerk, but the fly does not
appear to be at all incommodgd by the intimation
that her presence is disagreeable.

The eggs, it may be remarked, are thrust suffi-
ciently dee to prevent their being thrown off when
the caterpillar casts its skin; and, being in due time
haiched, the grubs feed in concert on the living
body of the caterpillar. The most wonderful circuni-

E

\
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stance, indeed, of the whole phenomenon, is the '™
instinet with which the grubs are evidently guided 7
to avoid devouring any vital part, so that they may /
not kill the caterpillar, as in that case it would be

useless to them for food. When full grown, they '
even eat their way through the skin of the cater- ‘
pillar without killing it ; though it generally dies in

a few days, without moving far from the place where

the grubs have spun their group of silken cocoons

in which to pasc the winter.

(Gieseration of’ [ehneamons.! d o, the caterpillarof Pontia Bras- ;=4 .
sica, b, the eggs of that buttesfly glued to a leal. ¢, Microgaster
glomeratus, magnified. d d, & magnibed view of & dissected
eaterpillar, in whose body number of iehneumon caterpillirs
bave been hatched, e, silk cocoons spun by the ichneumons.
[, grubs spinning cocoons. o grubs eating thein way put of the
cuterpillar,
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But it is not only in the nests of bees and wasps,
or in the bodies of caterpillars, that these provident
mothers contrive to deposit fheir eggs; for many of
them are so very minute, as to find in the eggs them-
selves of larger insects a sufficient magazine of food
for their progeny ; and accordingly, piercing the shell
with their ovipositor, they thrust their own into the
perforation. The most common instance of this
which we have remarked occurs in the eggs of
spiders; patches of which may be found almost
everywhere under the cross bars of palings, and the
copings and corners of walls, Though spiders, for the
most part, not only cover their eggs with®a thick
envelope of silk, but also remain near to protect them
from enemies, yet a small four-winged fly (Cryptus,
FagR.), and, if we are not mistaken, two-winged fiies
(Muscide, Leach), also, outbrave the danger of being
caught and immolated by the mother spider, and
introduce their eggs either into or among those of
their powerful enemy. These spider’s eggs are
subsequently feasted upon by the progeny of the
flies,—a very natural reprisal for the ravages com-
mitted by this carnivorous race upon the whole gene-
ration of their fellows. That the mother flies actually
pierce the egas of other insects was observed before
the year 1730, by the accurate Vallisnieri, who gays,
* I have seen with my own eyes a certain kind of
wild flies' déposit their eggs upon other eggs, and
bore and pierce others wilg an ovipositor (aculeus),
by means of ‘which they have introduced the egg+.’
Count Zinanni, another Italian naturalist, told Réau-
mur, that, his attention being: attracted by a small
ichneumon fluttering about the eggs of butterflies,
he soon observed it alight and fix upon one of these

& ezes; and] without boingrinoommuded by his ob-

serving her proceedings through a strong magnifier, -

* Vallisnieri, Lettere, 80,



64 INSECT TRANSFORMATIONS,

she bent her ovipositor, and plunged it into the W

ega. She performed the same operation upon many

“ other eggs, which he c.arefully put under cover; and
in about three weeks had from them a brood of flies
of the same species with the one whose remarkable
proceedings he had watched *.

A writer in the Magazine of Natural History
(Jan. 1830) gives an account of a numerous brood
of a very minute species of ichneumon, supposed to be
an egg parasite ( Platygaster ovulorum? STEPHENS),
which was produced from the caterpillars of the larze
white cabbage-butterfly (Pontia Brassice). Having
enclosed a number oiy these in a wire cage, five or
six of them soon left off feeding, and crawled about
the cage. “ June 30,” he proceeds, ** I found them
resting on large clusters of minute cocoons of an
ovate form, the largest not exceeding two lines in

+ lepgth, and about the thickness of a caraway-seed.
Each was enveloped with a fine yellow silk, re-
sembling that of the common silkworm (Bombyt

Mori). On these clusters the caterpillars remained

the whole day without moving. Fresh leaves were
given to the rest; but in the course of the day
they all left off feeding, crawled about the cage,
but underwent no other change. BEarly nest day,
I found they had, with the exception of two or

three, all ejected the parasitical proggny thiey had .

been impregnated with; and, like the “preceding
caterpillars, continued resting on the clusters they
had formed ; the remaining three followed the ex-
ample of the others; and the last operation of these
devoted eaterpillars was to envelope each cluster in
a veil formed of the most delicate webt." It is

not a little interesting to remark, that this’ circum-- |
stance corroborates the statement before given from /™5

® Réaumur, Mem. vol. +i. p. 297.
t Loudon’s Mag. Nat, Hist. iii. 31.
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quent naturalists: but we think it so very extra-
ordinary, that we are much inclined to think the "
observer (T. H. of Clapham)’ has unwittingly fallen
into mistake. ‘“Some of them,” he continues, * ex-
ecuted the task; but the greater part were too feeble
to complete it; and in the course of three days more
they became motionless, and gradually, one after
another, fell shrivelled and exhausted to the bottom
of the cage.” Some of the clusters contained up-
wards of a hundred cocoons, and others not more
than sixty, By July 12, the perfect flies made their
appearance by opening a sort of lid at the end’of
each cocoon. The flies seem to differ little, except
uf size, from the common ichneumon of the same
caterpillar (Microgaster glomeratus); but, supposing
them to be in the first instance egg parasites, they
must have been deposited among, not tn the eggs of .
the butterfly, %

The minuteness of some of these parasite-insects
may be partly conceived from the fact mentioned by
Bonnet,—that the egg of a butterfly, npt bigger than
a pin’s head, is sufficient to nourish séveral of them ;
for out of twenty such eggs of butterflies, & pro-
digious number (une quantité prodigieuse) were
evolved *.  Few species of the plant-lice (Aphides)
are a great deal larger than the butterfly’s eggs” de-
scribed by Bonnet ; yet these also have a parasitical
enemy “(Microgaster Aphidum, SyINoLa), which
plunges its eggs in their bodies; but the larva,
when hatched, are by no means safe, being liable
to the attacks of another fly of the same family
(Gelis agilis, "Twunsere), as Dr. Turton informs
us t.

* Bonnet, zEuvms, 8vo. ii. 344.  Kirby, referring to this pas-

% cage, assigns, by mistake, only two to cach egg. Introd. i, 342.

T Transl, of Linn, iii. 48,
“ E3
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It is not common, however, for the ichneumon-
flies to deposit their egas in the bodies of perfect
insects, as in most cases they prefer the eggs, larvea,
or pup@; but instances are on record of their grubs
haviog been found in the former. The troublesome
cock-roach (Blatta) is selected by a parasite-fly
(Evania apendigaster, Fapr.), as remarkable in
form as it is rare in occurrence, in Britain at least.
It has been found in the vicinity of London; but,
were it abundant, it might tend to reduce the num-
bers of these black beetles, as they are incorrectly
termed, the pests of the kitchen.

guified view of o parasite-fly ( Evania apendigaster).’

A “insect parasite, still more singular in form,
and of still rarer occurrence, was discovered b
Kirby, above thirty years ago, on the black bronze
bee (Andrena nigro@nea, STePHENS). |, *“ I had pre-
viously,” he remarks, ‘ more than once: observed
upon other species something that I took to be a kind
of Acarus, which appeared to be immoveably fixed
just at the jnosculations of the dorsal segments of the
abdomen, At length, finding three or four'upon a
specimen of this bee, I determined not to lose the
opportunity of taking one off to examine and de-

scribe; but whgt was my astonishment, When, upon._

my attempting to disengage it with a pin, k drew
forth from the body of the bee a white fleshy larya,

-

’
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A a quarter of an inch in length, the head of which I

had mistaken for an acarus! (bee-louse). After I
had examined one specimen, I attempted to extract ~
& second ; and the reader may imagine how greatly
my astonishment was increased, when, after I had
drawn it out but a little way, I saw its skin burst,
and a head as black as ink, with large staring eyes
and antenng, consisting of two branches, break forth,
and move itself briskly from side to side. It looked
like a little imp of darkness just emerged from the .
infernal regions. My eagerness to set free from its
confinement this extraordinary animal may be easily
conjectured. Indeed I was impatient to ‘become
better acquainted with so singular a creature. When
it was completely disengaged, and I had secured it
from making its escape, I set myself to examine it as
accurately as possible ; and I found, after a careful
inquiry, that I had got a nondescript, whose very -
class seemed dubious®.” Of the manner in which
this singular insect (Stylops) introduced its eggs
into the body of a bee nothing is yet known, and its

) rarity puts it out of the reach of the most eager

observers. Several species of the same genus have
since been found near London, and an allied ‘genus
(Xenos) has since been discovered parasite in wasps
by Professor Peck, in America. "o

2

Bee-Parasite, (Stylops Melitte, Kiav.)

De Geer was one day.much surprised to ob-
serve @ small white grub sucking the body of a young
spider (Epeira diadema), having attached  itself

* Monogr, Ap. Angl.ii. 113.
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firmly to the abdomen. Having put it into a glass, A~
he remarked a few days afterwards, that the spider
had spun the outline of a vertical web, had stretched
threads from the top to the bottom, and from one
side to the other of the glass, together with the rays

of a net, but without the circular threads. The most
singular circumstance was, that the parasite-grub
was suspended in the centre of this web, where it
spurr its cocoon, while the exhansted spider had
fallen dead to the bottom of the glass *.

These examples will suffice to prove the anxious
care of the mother insects in depositing their eggs
where their progeny may find abundauce of food.
The tact with which they discover this is one of those
mysteries of nature which are apparently beyond
the penetration of man ever to discover; for it is
seldom that the mother insect herself feeds upon the
same, or similar substances, as her larvee, and yet
she is well aware of what is appropriate for them.
The ichneumon-flies, whose history we have just K
been sketching, eat little, except, perhaps, a small
quantity of honey from the nectary of a flower,
and yet they know that their progeny must be
fed by living insects; the butterflies and moths,
whose scanty repast also consists solely of the honey
of flowers, never make a provision of this for their
calérpillars, but deposit their egas on plants and
trees where their young may eat aburdantly of
leaves or other parts * after their kind.” In making
these: selections, each species exhibits some pecu-
liarity well worthy of observation. Some_ confine
themselyes (o one particular sort of plant, and never
select any other ;. some make choice indifferently of
two or three sorts; while others take a ‘:'idcr range,
and fix upon plants of very different qualities. T/
exemplify this, we might mention some thousands of

.
. * De Geer, Mémpires, vol. il p. 863,
.
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- instauces, but it will be sufficient to say, that we

e

never find the ezgs of the small tortoisé-shell but-
terfly (Vanessa urtice) on any plant but the nettle; -
its congener, the painted lady (Cynthia cardut,
Stepuens), though it prefers the spear-thistle, is
sometimes found on the nettle, as is the comma
(Vanessa C. Album), though it seems to prefer the
hop ; while we have found the eggs of the lackey-
moth (Clisiocampa neustria) on almost every bush
and tree, from the sweetbriar to thewoak, in woods,
hedges, orchards, and gardens, without any apparent
preference beyond the accident of the mother moth
alighting on = particular branch. In the saine way
almost all those which deposit their eggs on salad
plants, such as the great tiger (dretia Caja, Ste-
pHENS), will as readily select the nettle as the lettuce
or dandelion ™.

It is worthy of remark that our native insects
frequently make choice of exotic plants, by meaus of

. the instinctive tact which enables them to discover

such as suit their purpose. The death's-head hawk
moth (Acherontia Atropos), for example, is now
usuaily found on the potatoe and th_e jasm[ll‘e., but
previous to the introduction of these into Britain, it
probably confined itself to the bitter sweet (Solanum
dulcamara). We have known the moth taken ,in
Ayrshire, where this plant is abundant. An instance
in point has just occurred to us in one of the minute
leaf-miners. Upon the leaf of an exolic plant .
(Cineraria cruenta) kept in a garden-pot in our
study, we were not a little surprised to observe the
tortuous windings of a miner, considerably different
in the outline from any we had -before examined.
Though it was so late as December, also, the grub
seemed very active, and woald sometimes mine nearly
half afi inch of the leaf in the course of the day. It
« *J.R
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was transformed within the leaf, in a few days, into s
a pupa, and being put under a bell-glass, a small two-
winged fly (Tephritis Serratule ?) made its appear-
ance in about a fortnight. In some garden-pots, in
another room of the same house, were exotic plants
of the American groundsel (Senecio elegans), the
leaves of which were crowded with miners, whose
paths, however, were so very different as to indicate
a different species; but upon their transformation
into perfect insects, they turned out exactly the same.
They proved, indeed, to be the same with the leaf-
miners of the swine-thistle (Sonchus oleraceus),

Lenfmining maggots. @, the fiy (Tephritls Serratulie
b, "““"4 leaf of sow.thistle (South-:yoSazfu). ¢, mined |(2‘l
of Senecio éleyans.  d d; mined leaf of Cineraria cruenta,

B .
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/_Jmlmcrous specimens of which we collected in the

g

immediate vicinity ; but the flies of these, from their
previous exposure to the cold out of doors, did not
appear till a month Jater. It'is worthy of remark,
that the two exotic plants are of the same natural
family (Composite) ; yet, notwithstanding the simi-
larity of the common groundsel (Senecio vulgaris) to
the American, not one leaf of the former was found
mined, though it is an sbundant native plant*.

It is no less remarkable, that the mother insects
of the larve which live solitary and those which live
in society take care to deposit their eggs with regard
to the respective destinations of their progery. in
our earlier studies we remember being much inte-
rested with Harris's description of the admirable
butterfly (Vanessa Atalanta), flitting rapidly and
stealthily from field to field, and depositing only &
single egg on a single nettle in each, as if she were
afraid of overstocking one place and leaving others

_ yninhabited by ber descendantsf. Our subsequent
. observation of the manners of the insect itself has ied

us to doubt the accuracy of Harris; for we think it
will hold as a pretty general. principle, that the
mothers of solitary caterpillars, for the most: part,
deposit several eggs on the same plant, often at 10
great distance, and sometimes on the same leaf. No

. class of caterpillars could well be considered niore

solitary than those of the hawk-moths (Sphingide,
Leacn), yet we have found from two to three egas of
that of the poplar-hawk (Smerinthus Populi) upor
the same leaf, and a similar number of the eggs of
the puss-moth, the larva of which is also solitary, on one
leaf § ; while of the udmirable butterfly above allude-d
to, we found, in 1825, as many as from three to six,

,@; on every plant in a small,patch of, about a dozen

=J.R. + See Harris's Aurelian, vi. fol. Lond. 1778.
| See Insect Architecture, p. 192,
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N
nettles, in Copenhagen-fields, Islington. A similnr\}--.
deposition of eggs is made by several of the mothers
of the subsolitary caterpillars which live in the wood |
of trees. Of this we had a good example in the
clear under-wing (&geria asiliformis), above a score J
of the small black eggs of which we found deposited
in a scattered manner on the trunk of a single poplar
at Lee®, :
The most singular disposal of eggs with which we
are acquainted in the economy of insects is exem-
plified in the common gnat (Culez pipiens, Linn.).
It is admirably described by Réaumur, though it
seems first to have been discovered by Langallo, who )
mentions it in a letter addressed to Redi, printed at !
Florence in 1679 ; and by Alloa, who actually saw
the egzs laid, and afterwards sketched a figure of
them. Those who wish to witness this singular opera-
tion must repair before five or' six o'clock in the e ¥
morning to a pond or a bucket of stagnant water ik %
frequented by gnats; when Réaumur went later in <
thé day he was always disappointed. / |
The facts of this disposal of her eggs by the com- j
mon gnat are sufficiently curious to excite attention
to thén ; and, therefore, jt is not easily to be under- ’
stood how the following erroneous and fanciful
account originated. **The manner,” says Goldsmith, |
“iM which the insect luys its eggs. is particularly
curious ; after having laid the proper number on the
surface of the water, it surrounds them with a kind
of unetuous matter, which prevents thein from sink-
ing, but at tifle same time fastens them with a thread
to the bottom, to prevent their floating away, at the -, (
mercy of every breeze, from a place the warmth of
whieh is proper for their production, to any other i,
where the wateg may be oo cold, ur'lhe animals, its -
*s . EDemies, too numerous. Lhus the insects, iz their
* LR,

B

—
m——



{
A RAFT OF EGGS OF THE GNAT. 73

s

E Y
{.‘ - ‘;{ ege state, resemble a buoy which is fixed by an
anchor. As they come to maturity, they sink deeper,
' + and at last, when they leave the ez as worms, creep
* fo the bottom®.” This fable, which was first men-
' tioned by Pliny, is repeated verbatim by Bingleyt
The impossibility of a gnat spinning a thread, and
plunging into the water to fix it at the bottom, never
' struck these writers.

We are the more anxious to expose these erroneous
accounts, from a persuasion that a tadte for natural
history has been more injured by numerous similar
statements, which could not be verified by a student,

\ in many popular works, than by the driest skeleton -
descriptions of those who have merely pursued Natura
: History as a science of names.  « &89
" The problem of the gnat is to construct a boat-
: shaped raft, which will float, of egzs heavy enough to
ﬁ‘ sink in water if dropped into it one by one. Tha
ecos are nearly of the pyramidal form of a pocket
gﬁlpowder-ﬁask. rather pointed at the upper ard
! .A%rmd at the under end, with a projection like the
tnouth of a bottle. The first operation of the mother
pat is to fix herself’ by the four fore legs to the side
A of a bucket, or upon a floating leaf, with her body
A level with and resting upon the surface of the water,
excepting the last ring of the tall: which is a Iilﬂk'
‘raised ; she then crosses her two h.msl.legs in form of
an X, the.inner opening of which is intended to form >
1 the scaffolding of her structure. She accordingly,
brings the inner angle of her crossed legs tlose to the
| raised part of her body and places in itan egg, covered,
) as is usual among insects, with afglutinous fluid. On
" each side.of this ezg” she places anothg" all which -
' dhere firmly together by means of their glue, and -
. ,'-.'s,rm a triangular figure thus «3, which is the stern
) * Goldsmith, Animated Nature, vi. 337,
t+ Bingley, Animal Biography, ii. 439, 3d ed,
.. . y ¥
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M8
of the raft. She proceeds in the same manner to add ‘1-\
ez after egg in a vertical (not a horizontal) position,

carefullyregulating the shape by her crossed legs; and
as her raft increases in magnitude, she pushes the
whole gradually to a greater distance, and when she :

has about half-finished she uncrosses her legs and
places them parallel, the angle being no longer neces-
sary for shaping the boat. Kach raft consists of
from two hundred and fifty to three hundred and :
fifty eggs, which, when all laid, float on the water
secure from sinking, and are finally abandoned by
the mother. They are hatched in a few days, the
grubs issuing from the lower end; but the boat, now

. ay s ’
composed of the empty shells, continues to float till it '
is destroyed by the weather *.

£
o >
4]
{18
A et 2
Gnats forming their egg boals, a,Tepresents |h!commm'uﬂlm! ‘ fq

G B St of g by he bk st g (hrd compleed Y
* Kirby justly deseribes this little vessel'as resembling l‘
a London wherry, being sharp and higher, as sailors ‘ 4
say, foreand aft, conyex below and concave above,and -~ _
always floating on its keel. “The most violent agita- N
tion of the water,” he adds, *“ cannot sink it, and whatis , a
more extraordinary, and a property stilla Hesiderammd} .
in our life-boats, though hollow, it never hecomes

* Réaumur, Mem.Siv. p. 621,
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-4 filled with water, even though exposed. To put this
to the test, 1 placed half a dozen of these boats upon
the surface of a tumbler half-full of water: I then
Poured upon them a stream of that element from the
mouth of a quart bottle held a foot above them. Yet
after this treatment, which was so rough as actually
to project one out of the glass, I found them floating
as before upon their bottoms, and not a drop of water
within their cavity®.” We have repeatedly pushed
them to the bottom of a glass of evater, but they
always came up immediately to the surface appa-
rently unwetted.

“ Magnified view of the boat of gnats' eggs.

We have contented ourselves with wiving here
only a few examples of the maternal care which is
displayed by insects in depositing their eggs, though
we could have filled the volume with similar details,
The instinets which are thus displayed are of the
most interesting description ; and they cannot fail.to
impress the most careless observer with a deep reve-
rence of that providential wisdom by which they are
implanted in these small and feeble creatures for the
maintenance of their race. But it is no{ essentiul, in
order to produce this reverence, to exaggerate the cir-
cumstances under which these remarkable peculiarities
are displayed. The. infallibility of the instinct of in

|-sects in such cases is, in most books .uf’ natural his-
B Bry, maintained to be withbut exception. * Led by
an insiinct,” say Kirby and Spence, *¢ far more un-

® Jitrod, iii. p. 32

F2
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\

erring than the practised eye of the botanist, she re- P

cognizes the plant the moment she approaches it *.”
And again, they talk of ¢ the unerring foresight with
which the female deposits her eggs in the precise
place where the larve when excluded are sure to find
suitable food +.” This unconditional position requires,
however, to be considerably modified to make it cor-
respond with the facts, The experiment we gave from
Redi in our first chapter, in which the camivorous
flies laid their eggs on the silk and paper covering
tainted meat, will occur to every reader as one striking
exception ; and we can mention several others still
more marked. When Dr. Arnold discovered that
most singular parasitic plant, the krubut, of Sumatra,
(Rafflesia Arnoldii, Brown,) which consists of a
flower only, without leat or stem, and of the extra-
ordinary diameter of three feet, he perceived a swarm
of flies hovering over the nectary, and apparently
laying their eggs in its substance, mistaking it most
probubly for carrion, as it smelt like tainted beef}s

when the common blow-fly (Musca vomitoria) lays
its eggs in the foetid funguses (Phalli, Agarici, &c.)
apparently under the notion that these are genuine
carrion§. ~ ‘This may be more particularly observed
or the singular class of plants, stapelias, which are

<0 common in our hot-houses: whole families of -

maggots are constantly born to starve in their feetid

- flowers. ,
These are.instances of the mistakes of instinct in
circumstances where it depends upon the information

of the senses ; and similar mistakes frequently occur *

where the higher powers of human rationality are
~ deceived by awalogous phenomena. The fine nullf’: :
)

flavour of cheiry Jaurel water and of prossic ac

* Introd. i, p. 340. $ loid. il p. 65 "
t R.Brown, Ling, Trans. vol. xiii. SaSmellie, Philos. of Nat. Hist.

y

A similar mistake is committed in our own country,
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-4 would be certain to deceive the inexperienced ; and

Majendie’s servant actually fell an immediate vic-
tim to her desire of tasting the prussic acid which
she found in his laboratory. 'This would be consi-
dered perhaps a mistake arising from the artificial
habits acquired in society, by those who maintain
that animals, guided by instinet, never mistake poison
for food. But we may add another curious instance
or two of similur mistakes in the inferior races,

The common earth-worm (Lumbricus terrestris)
is instinctively afraid of moles; and no sooner does
it hear any subterranean noise, or feel any shaking
of the ground, similar to those indicative or the ap-
proaching movements of its enemy, than it makes a
speedy escape to the surface. Every boy knows how
to take advantage of this to procurgefish-baits, by
thrusting a spade or a stake into l;! ground, and
moving it backwards and forwards, to imitate the
advance of a mole burrowing in search of prey-
The worm, unable from its instinet to discriminate
petween its subterranean enemy and the spade, darts
into day-light, and is instantly captured for the boy’s
bait-bag. The lapwing (Vancllus cristatus, MEYER),
it is stated by Dr. Anderson in his * Bee,’ isaware
of this instinctive fear in the earth-worm of sub-
terranean concussions or noises ; and when it can-
not find sufficiency of slugs*, &c. above ground,
it pats with its feet, till the earth-worms, mistaking
it for an advancing mole, come forth to be feasted
upon. ; o 2
It is well known that, whenever a hawk appears,
he is immediately surrounded by a host of small
birds, particularly swallows, which dart at him and
tease him, for the purpose, as may be supposed,

B of distracting his attention, on th2 principle that

* < Nourriture ;—insectes, araigndes, vers, el petits limagons.”
Tesstincs, Manuel d*Ornithologie, p. 552, 2d edit
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‘ wealth makes wit waver” Be this as it may, the
cuckoo, which bears a strong resemblance to a
hawk when on the wing, is certain to be accom-
panied by a similar retinue of small birds wherever
it flies, 1In the north thisis g0 commonly observed,
that the cuckoo is popularly believed to be always
attended by a Zitling or pippet (Anthus pratensis,
Becustein), which it is further imagined, has been
its stepmother and nurse from the egg : this, indeed,
is the bird whcse nest the cuckoo most frequently
selects to deposit the egas, which she so strangely
and unnaturally abandons ; though it is more pro-
bable that it is not on this account, but because she
appears to be a hawk, that the pippet and other small
birds persecute her.

‘Linneweus r?vrds in his ¢ Lachesis Lapponica,’
that at Tornel there is a meadow, or bog, full of
“water-hemlock (Cicuta wvirosa), which annually
destroys from fifty to a hundred head of cattle, It
seems that they eat most of it in spring, when first
turned into the pasture, partly from their eagerness
for fresh pasture, and partly from their long fasting
and greediness, the herbage being then short. Be-
sides, from the immersion of the hemlock under
water, it may not have the proper scent to deter
them. A similar destruction of cattle from the same
cause oceurs in the wide meadows of Leinings *,

* J.R,, in Mag. of Nat. Hist,, i. 374.
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Hyberzation of Inseet Eggs—Ingenaity of Mothe.—Singularities of Co-
‘chenille Insects and of Spiders.—Experimests of Spallanzani and Joha
Huuter.

TuE assertion of Paley that * the human animal is the

only one which can clothe itself *,” though it accords

with what is known of quadrupeds, birds, and fishes,
by no means holds good in the insect world, in
which it may be disproved by the most superficial
observer . Men, indeed, proceed by means of rea-
soning and experiment to the discovery of such ma-
terials as are best fitted for protecting their bodies
against the vicissitudes of temperatyge, and other
changes of weather; while insects are taught by the

Governor of the Universe to select instinctively the

best materials for their clothing. This is exemplified

- jn a very remarkable manner in the coverings made

by different families for protecting their eggs, as we

shall now describe.
The maternal affection of the eider duck (Anas

mollissima, Linx.) has frequently been celebrated by
naturalists, from her stripping the down from her own
breast to form her nest, a circnmstance which is glso
exemplified in the common rabbit ; but both of these
animals are outrivalled by more than one moth : —
for the latter, not contented with a nest made of their
own down, take pains to cover with it-epch individual
egg. The provision which nature has made for this
purpose is worthy of” attention, The female, for ex-
ample, of the gypsey-moth (Hypogymna dispar) has

. the hindey parts of her body thickly clothed with

* Natural Theology, p. 230, 11th edit.
t See ‘Tnsect Architecture,” chaps. X, xii., &c.
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soft down of a hair-brown colour, which is wanting -

in the male, evidently because to him it would be of

«no use. Asa covering for her own body, it can be
of but small service, since she emerges from her
pupa-case during the hot days of August, and does
not usually live more than a week or a fortnight. Ite
chief or sole purpose, therefore, is to furnish a co-
vering for her eggs.

When about to lay, the mother gypsey-moth places
herself on the trunk of an oak or an elm, invariably
with her head downwards, the reason of which posi-
tion will be immediately explained. Without the aid
of her legs, which are too short to be used like
those of the gnat by way of rule and compass, she
contrives to place her eggs in the form of an inverted
cone. She first makes a little bed of this down, into
which she thrifsts the egg intended for the point of
her cone ; and this egg, being covered with adhesive
gluten, attaches around it all the hairs of the down
with which it comes in contact, and also sticks to the
barkeof the tree, from its being pushed home. Pro-
ceeding in the same manner, she continues for seve-
ral hours adding to the mass; but she does not in
general finish the operation in less than two days,
indulging in occasional rests when fatigued with her
labour. At intervals, also, she takes care to protect
the 2ggs placed in the cone with an exterior covering
of the same down. There is one part of these opera-
tions not a little remarkable. In the bed which she
first makes for the eggs, the hairs of the down either
point at right angles to the bark of the tree, or at
least are tossed down with little regularity ; but in
the external coping, which is designed to keep out the
winter rains, the hairs are carefully placed in a sloping

irection, like the tiles on a house, or tne pile of A

.a well brushed hat, pointing downwards towards the
base of the cone  The latter is nsually concave, be-
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cause, when the moth takes her occasional rests, she

never moves from the spot, but remains with her tail.
thrust in amongst the eggs.e We have given these

details from observations made in the Parc at Brus-

sels, in August, 1820 *; and oor entomological readers

will perceive, that though they do not disagree with

the facts observed by the accurate Réaumur, we have
added several particulars not mentioned by him f-

In order to preserve some specimens of the gypsey-
moth, which abounds in the Netherfands, but is rare
in most parts of Britain, we inclosed two or three in
chip boxes. Upon opening these, a short time after-
wards, we found that one of the moths had deposited
a patch of eggs ; but, instead of the conical form which
the insect would have chosen had she been at liberty,
she had disposed them in the form of a wheel, of which
her body was the radius. This, of conrse, was not so.
much to be wondered at, as it no doubt arose frognhier
want of space to proceed in the usual manner ; butwe
deem it worthy of notice that this wheel, whichavas
about a quarter of an inch broad in the rim, was sloped

a, female sey.moth, one-third the pataral size, just finish.

g ber !"-nmr Igg: b, remale gypsey-math, with its bod
covered with down, ¢, circle of* egga covered with Bair, and
cou'eal mound of eggs covervd with Bain, Iaid by gypsey-moths
in confinement.

*JL R, I Réaumur, Mem, ii, 101,
FD
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with the greatest regularity, after the manner of a
candle-shade, and the down tiled upon it all round,
Another of our prisoners, though preciselyin the same
circumstances as to space, instead of forming a wheel,
piled up her eggs in form of a circular mound ; butas
the number of her ezgs was not a sixth part of those
of the other, (probably from her having deposited part
before we caught her,) this may have induced her to
vary the shupe of the group. Like the others, how-
ever, the regulaf’ slope and tiling of the down was
carefully preserved*®.  We have now (April, 1530) a
numerous brood of caterpillars from these very eggs.
The eggs, which are thus deposited with so muck
care, are destined to abide all the pitiless pelting of
the storms of winter; for, although they are laid in
Atugust, they are not hatched till the elm comes into
Jeafin the following spring. The covering of down,
aceoygingly, from the manner in which it is tiled and
brushed smooth by the mother moth, not only protects
them from wet, but from severe cold, being one of the
best non-conductors of heat. The experiments of
modern chemical philosophers have proved beyond a
doubt, that the warmest material for clothing is not
what imparts most heat to the body, but what best
prevents the escape of the heat generated there. The
feeling of cold, therefore, does not, as might be sup-
posed, arise from anything positively cold, but solely
Jrom a deficiency of heat. On putting the hand, for
example, on a piece of ice, the feeling of cold does
not arise from cold given out by the ice to the hand,
but fiom the heat which the ice takes from the hand,
which heat can be actually traced in the water formed
by the melting of the ice.  But when the hand is laid
POn Wool, feathers, or down, these do not feel cold,
because they do hot carry off the heat of the skin so
rapidly as the jce,
&) Ry

&
5
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It may appear a little paradoxical, though the doc-
trine is sound, to assert that down and similar ma-
terials are nearly as well caleylated for protecting an

& animal from excessive outward heat as from severe

« cold. 'This, however, has been long well known asa

fact to the Neapolitan peasantry, who convey snow

l from Mount Vesuvius to Naples in the summer for the
purposes of luxury : they preserve it from melting by
covering it with chaff and wool. It may not be out

i of place to remark that instances of ¢his occur among

| insects, precisely similar to what we have just detailed

i respecting the gypsey-moth. The brown-tail and the
golden-tail moths (Porthesia auriffua, and P. Chry-

!, sorrhea, StepHENs), whose caterpillars spin them-

l selves a warm nest before the sefting-in of the winter
colds®, seem no less careful to protect their eggs from

& the summer heats of July and August, at which time
they are deposited. The down with which they.are

| furnished for this purpose grows upon the tail of the

4 female moth, in form of a thick tuft or brush, of a .
shining silky gloss, and of a different colour from the
short hair on the body. It may be remarked that
moths have only a mouth-tube for sucking honey, and

b Femalesf the hrown and gold;tailed moths, showing the bunch

" of down on the tails.

* Spe * Insect Architecture,’ p. 329—331,

-
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no mandibles or jaws™, like bees, wasps, and beetles,
for performing any mechanical labour; but tlie moths
in_question have an organ admirably contrived for
covering their eggs with down. This consists of an
extensile instrument, situated in the tail, not unlike
the points of a pair of sugar-tongs, and intended to
perform the part of tweezers in pulling off the down,
and placing it upon the egas. Having reared nume-
rous broods of the moths alluded to, we can testify
to the minute securacy of Réanmur in detailing
their proceedings. He remarks, that though the
mother moth is exceedingly sluggish (lourde) in her
general movements, she employs her tweezers with
surprising quickness, on all sides, first to pull off a
pinch of down, and spread it out, and then to place
the eger upon it, and cover it neatly over, and smooth
the down in the proper direction. The nature of the
unstrument will be better understood by the following
figures.

Tweezers of the brown and gold-tailed moths, magnified,

Réaumur has figured the deposition of the egas of
an insect, the species of which is not ascertained, sent
him by a physician of Lucon, which are covered, like
the preceding, with down, but are arranged in an
elegant spiral form, a3 if a lady would wind one of
the ends of her fur tippet spirally round a branch,

* Suvigny, however, has displayed much acumen in showing

“how the suckers of moths, &c., are analogous to mandibles,— 37~

matres sur les Amim. suns Verich.

A

.

B e s . e N
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These eggs were extremely small, and the down very
fine, like the short fur of the beaver, and of a pretty
squirrel-grey colour. The egas were oblong, and
placed on end, at right angles to the hranch ; as was
also their downy envelope, which differed in this
respect from the imbricated and smoothly brushed
coping of the moths above described. There is no-
thing of this kind, says Réaumur, which we ought to
consider it difficult for an insect to execute, when we
are dcquainted with the admirable énstruments with
which nature has furnished them *.

Spiral group of eggs of an uskoows moth,

The spiral form of egas deposited upon a branch
may, in particular years, be seen in almost every
orchard and every hedge, being the method followed
by the lackey-moth (Clisiocampa mneustria,, STe-
puens) and its congeners. The precise manner in
which the mother lackey proceeds has not, so far as
we know, been witnessed by any naturalist; and
though Réauimur reared a great number on pur-
pose to discover it, all his efforts proved unsuccessful.
An examination, however, of the arrangement of the
eggs themselves, shows that they are placed in a
mannex excellently adapted to secure their adhesion
to the branch, and to prevent their sustaining injury.
The egg is somewliat of the form of a funnel-shaped
wine-glass—broader at top than at bottomt; and it

" * Réaumur, Mem: ii. 107.

t See two of these eggs figured in ¢ Insect Architecture,”

p. 19
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is worthy of remark, that this is the precise form of *

_the arch-stones of a bridge. They are, in fact, built
together in the arched form. This, together with the
strong cement employed in uniting them, renders
it difficult to crush them, though considerable force
be used for that purpose ; and this even when they are
slipped off the branch, round which they are et like
pearls on a bracelet, which is the name given them
by the French peasantry. The cement, also, is so
hard, that when *pressed it resists the nail, though it
may be pierced with the point of a sharp knife; and
not being soluble in water, “ nor in any other liquid,"
says Swammerdam, * which T have tried,” the heaviest
rain dashes upon the egus without injury.

Eggs of the lackey-motk, wound spirally yound a twix of haw-
thorn ; natursl size, and magaified. .

. It may be a question with some, when they com-
pare these naked eggs of the lackey-moth, exposed on
a bare braych; with the warm downy covering of those
of the gypsey-moth, how the former are protected
from the colds of wirter. This is a question which
Previous researches cannot fully Answer, but one cir-
cumstance is obvious—the lackey's eggs-are many
degreeg harder than those of the gypsey, which may
be easily crushed. Probably also, this may be con-
nected with their electrical state ¢ and that has always

L~
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an intimate connection with heat in animated bodies.
The living principle, to which we shall by and bye
advert, must also be taken into account.

In consequence of the minuteness of insect ezgs,
notwithstanding the researches of enthusiastic ento-
mologists, we are still unacquainted with by far the
greater number. The hybernation of eggs is, there-
fore, a subject upon which little is known. In the
egg state insect life is, perhaps, less liable to accidents,
than in a more advanced stage of exifitence ; and it is
most probable that the greater number remain un-
hatched during the cold season. Different modes. of
depositing eggs are resorted to by different species of
the same genus, as may be exemplified in the plant-
lice (Aphides). It was observed by De Geer, that
those of the birch and the blackthorn (Aphis Alni, and
A. Pruni) covered each egg individually with a white

~ cottony down, detached from their bodies by means

®

of their hind legs, and placed by the same means over
the eggs®. But the greater number of this family Jay

their eggs in an exposed situation, upon the plants

where the young, when hatched, may find food. Thus
Kirby found the small black eggs of a large species
on the buds of birch-trees; and we have just disco-
vered (Jan. 1830) a numerous deposit of the eggs of
the magpie plant-louse (Aphis Sambuci) on an elder
tree, where fhe insect was abundant the preeeding
summes +. These eggs are exceedingly minute, but
easily observed on account of their shining  black
colonr. They are placed in an irregular patch upon
a part of the trunk from which the bark has been
stripped off, and are eptirely unprotected.

The cochenille ingects (Coccide, Lescn), so called
from one of the species furnishing"(!le well-known
valuable dye-stuff, protect fheir eggs in a still more

* De Geer, Mém. sur le€ Insectes, il 48, 51, + R,
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remarkable manner. ‘The mother deposits her egos B

under her body, which becomes glued to the spot;
she then dies, and her bedy becomes a covering for
the eggs. In this state the insects appear on the bark
of trees like small warls, some species in the form of
a boat, some kidney-shaped, and others globular;
and, before their history was understood, they were
with some plausibility supposed to be vegetable galls,
—whence they were termed Gall Insects by the French.

Though the rhother insect is seldom larger than a
peppercorn, the number of eggs which she lays
amounts to several thousands, and in fact fills the
greater portion of her body. Those which are found
on our green-house plants, and which are the pest of
the grape-vines in the neighbourhood of London,
both in and out of doors, secrete a sort of white
silky gum, very like gossamer, as the first bed of
their eggs. Réaumur could not discover that the
mother insect was furnished with any organ similar
to those of spiders and caterpillars for spinning this
gossamer ; and in an allied genus (Dorthesia), Kirby
and Spence talk of it as * wire-drawn through nu-
merous pores in certain oval plates in the skin®.”
Having minutely observed, during several successive
summers, some thousands of the female cocdi found
on.vines in the open air, we have satisfied ourselves
that this cottony matter is precisely gimilar to the
gluten which envelopes the egzs of most insects;
and that it is neither spun like the threads of cater-
pillars, or the webs of spiders, nor wire-drawn
through numerous pores,—but is simply excluded
along with the eggs. « We may remark, also, that the
covering formed by the body of the mother coccus

“prevents this substance from drying, as the webs of 4
spiders do; ands consequbntly, it can at any time be

* Introd. iii., p.*183,
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& drawn out into extended threads, by detaching a few
of the eggs from the mass.

Eggs of the Coceus covered with down, and with the bodies *

of the mothers,

An account, which appears to us altogether apo-
cryphal, has been given of thevmigrations of the
species which produces the cochinelle (Coccus Cacti,
Liny.).  From the females remaining stationary,
/it is said, their numerous progeny would not fifid

/ sufficient nutriment on their native tree: and they

are, at the same time, so delicate, that they could not
\ travel along the ground from one plant to another ;

Magnified cochenille invests, (Coceuns cielil.

-

.

a, Male. b, Female.

\
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but nature, it is alleged, provides for them admirable
means of emigration, since, at the period of their
birth, a multitude of spiders fasten their nets to the
leaves of the nopal, and along these, which serve
them for bridges, the young cocci emigrate to the
adjacent trees®. We have little doubt that this story
has originated in the inaccurate observations of some
fanciful traveller, who mistook the threads acciden-
tally drawn out from the mass of eggs, for those of a
spider, ¥

The gossamer envelope, however, which we have
just described as covering the eggs of the coccus that
is common on our British vines, is not intended as a
defence against the cold of winter; for this species
hybernates, according to Reéaumur, in the larva state,
tiiough we have frequently searched for these larvae
in vain during winter, on vines where they swarmed
in myriads during summer. But the British species
of coccus of the hawthorn, &e., on account of which
we introduced the subject here, assuredly hybernates
in the egg state; and may be seen at the off-goings
of the branchlets in an oval form, like that of
minute wood-louse (Oniscus), of a silvery grey
colour, differing, indeed, but little from the tint of
the bark. On rmaising wp with the point of a pen-
knife what appeared to be the body of the insect, we
found that it was hard, dry, and dead,—tlie mere
skin, in a word, of the mother coccus, whiile under-
neath was a multitude of eggs of a deep orange
olour. It is worthy of notice, also, ihat there is,
then, no envelope of gossamer, though there is mixed
up with the eggs a small quantity of a greyish white
powder, which, we are inclined to conjecture, may

+be the dried remains of it; and, the more so, that

Réaumur figures the gossamer as abundant in the?
coceus of the hawthorn. Unfortunately he kas not
* St. Pierre, Studies of Nature, vol, i,
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4 mentioned at what season he procured these, and

we have no means of ascertaining whether our species
is the same with his™.

v

a b, Egga of the hawthorn coccns, covered by the body of the®
desd mother, d, one of these magnified. ¢, & #ection, showing
the eggs within,

We have found the eggs just mentioned most
abundant on the hawthorn in the hedges afound
London ; but as the size, the colours, and the forms
of the crust are very different, there can be no doubt
of there being different species even on the same
tree. “In July, 1812, says Kirby, “I saw a cur-
rant-bush miserably ravaged by a species of coccus -
very much resembling the coecus of the.vine. “The
egas were of a beautiful pink, and enveloped in a
large mass of cotton-like web, which could be drawn
out 1o a considerable length +.” From the manner in
which this justly popular author speakg. it would ap-
pear he& had not elsewhere niet with this coccus ; but

* LR + lotr. i 197,
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it is by no means of rare occurrence, and may be found
on most currant-bushes, and often on hawthorns, &e.
around London. The envelope of the eggs is of a
chestnut-brown colour.

A much more singular species occurs in company
with the preceding, and abounds on the currant-
bushes at Lee. From their resemblance to the form
of one of the valves of a mussel-shell, Réaumur
named this species en coquille (Coccus conchiformis,
Guenin).  Hesays, it imposed upon him for several
years, as he supposed it to be the cocoon of some
minute insect about to go into the pupa state; but he
was undeceived by finding them full of egzs. We
were more disposed, at first, to look upon them as a
subcortical fungus (such as Cucurbitaria Berberidis,
Grev., or Cryptospheria Pteridis, Sowess.), for,
during the winter, when we first observed them, they
" appeared exactly like a little slip of the bark elevated
by the growth of a fungus below it. Then they were
so crowded on some branches, that not a hair's breadth

of the bark remained uncovered. When, however, |

we found these minute burk-like scales full of eggs, we
were inclined to conjecture that they had been depo-
sited by saw-flies cutting into the bark; but this was
instantly disproved by removing them, and finding
the bark below sound and uncut. Réaumur put the
matter beyond dispute by actually hgtqhing the
egs, when insects were produced similar to other
cocei. But our species, found on the currant-bush,
seems to differ from his of the elm, not in form and
colour, but in habit, being gregarious, while his was
SUbSO“mry - 88 s '

During the severe frost of 1629-30, we observed:

- several small birds, such as the long-tailed titmouse. -,
(Parus candatrs), and the gold-crested wren (Regu-

*JLR
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-."""/I"‘ cristatus, Rav), busily pecking the eggs of the

>

cocei in the hedges *,

The resemblance of these singular insects to the
wood-louse (Omiscus), which is not properly an in-
sect, but a crustaceous animal, may be traced farther
than mere external appearance; for the body of the
mother, in the latter, also becomes a covering for
the egg, though she does not die immediately after
laying as the coccus does, but carries her egas under
her breast in small four-valved cells. ©

One of the most easily discovered depositions of
eges during the winter months are those made by
various species of spiders, purticularly that of the
large garden-spider (Epeira diadema), which may
be found in the angles of walls, in form of a ball,
about the size of a cherry, of beautiful yellow silk,
und much stronger than the common materials of
the same spider's geometric web. This substance

/Réaumur endeavoured to bring into use as a substitute

. for silk; but he was unsuccessful in procuring it in

\ quantity, owing to the ferocious habits of the spiders,
‘which devoured one another when he reared them
gregariously.  As the eggs of spiders have usually a
thin soft shell, a thick warm envelope of silk i§, no
doubt, essential to their weathering the colds of
winter, notwithstanding the sheltered corners where

- they are usually placed. Some species weave these
little silken nests in a very elegant form. We possess
one of the pyriform shape of a balloon, the texture
of which is close and netted with diagonal meshes.
One, somewhat in form of a drinking-glass, is figured
in London’s Magazine of Natural History, as having
been found near Wandsworth, attached to the stem
of & rush growing in water.

b‘ There was a deposition of'eggs at the bottom, the

rest of the space being vacant. De Geer describes
~ 3R,
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similar spiders’ nests attached to the stems of grass *;
and we once found a large one of an elonrra(ed
shape, and composed of very white silk, on a splke of
grass at Compton-Basset, Wiltshiret.

Spiders' nests,

- The vapourer (Orgyia antiqua, OCHSENH.), & com-
mon moth, takes advantage of the warm silken enve- | '
lope of the pupa-case, from which she has escaped a 'V\
few days before, to form a bed for her eggs. Inour [
earlier studies of insect economy we were inclined to’
ascnbe to accident the deposition of the eggs in this
pamcu]ar situation, but we have found so0 many
instances of it as to reject the explanation. Swam-
merdam also observes, that * this custom of fastenin
the eags to the web is a constant’ method, apd
by the immutable law of nature, is s0.peculiay
10 this sPecues of insects, that I hgve never gh.
served it 4n any other kind whatsoever. This
female," he subjoins, ** like a most prudent house-
wife, neyer leaves sher habitation, biit is always

:
fixing her eggsto the surface of the web ot of d!

* which she has herself crept, thus affording a beau~
tiful instance “of mdnsfrlous housewifery I” One
* De Geer, Mem. vol. vii. pp- 227-9. t )R,

1 Swammerdam, pt¥ii, page 7.
& .
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{L- ‘ reason for this is, that the female of this moth

<

having only the rudiments of -wings, a peculiarity
reinarkable in several other moths, she cannot shift
so readily about. But whatever may be the real
cause, there can be no doubt that the web serves to
keep the eggs warm during winter; for though they
are placed on the outside of the web, the whole is
usually under some projection of a wall or arm of a
tree, and the non-conducting property of the silk,

both with regard to heat and electricfty, must be of

great benefit to the eggs in preserving them in an
equable temperature, and of course promoting their
early hatching. 3

el i R o ol P Sy U

which the mother has issued,

We cannot better conclude these imperfect skétches
of the hybernation of insect eggs, than by an ac.
count of the ingenious experiments made by

* Spallanzani and John Hunter, by exposing several

species of these to great degrees of cold as well
as of heat. It results from these experiments that
““ intense cold,” to use the words of Spallanzani,
*“ does not destroy the eggs of insects.” The year
1709, when: Fahrenheit's thermometer fell to 19,
is celebrated for its rigour and its fatal eﬂ'ects.on
plants and animals. Who can believe, exclaims
Boerhaave, “that the severity of thisevinter did not
~ destroy the eggs of insects, especially those exposed
to its influence in tbe open fields, on the naked
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earth, or on the branches of trees? Yet, when the \"\
. spring had tempered the air, these eggs produced as
they usually did after the mildest winters. Since that
period there have been winters more severe. In
France, during December, 1788, the thermometer
fell considerably lower, and in several other tempe-
rate European climates.
“T have exposed eggs to a more rigorous trial
than the winter of 1709. Those of several insects,
.and among otRers the silk-worm, moth, and elm-
butterfly (Vanessa polychloros ?) were inclosed in a
glgss vessel and buried five hours in a mixture of ice
and sal’ gem (rock salt) ; the thermometer fell 6°
below zero. 1n the middle of the following spring,
however, caterpillars came from all the eggs, and
dt'the same time as from those that had suffered no
cold. Inthe following year I submitted them to an
* ewperiment still more hazardous, A mixtare of ice
and sal gem with the fuming spirit of nitre (Nifrafe. b
* of \[Ammonia), reduced the thermometer 229 helow 5
zero, that is 23° lower than the cold of 1709.
They were not injured, as I had evident proof by’
their Qeing hatched.
“ Combining all these facts, we conclude that cold
< is less noxious to germs and eggs, than to animalcula
and insects, Germs in general can support 2°
below zero: whereas of animalcula sdme die at the e
freezing point, and some at about 20° .The eggs
* of many insects continue fertile after bging subjected
to & tempesature of 22° below zero, while insects
themselves die at 16° and 14°. This I bave ascer-
tained in the eggs of sthe silk-worm moth and of the =
elm-butterfly; and although there are caterpillars
*and chrysalides able to resist great cold, I have nni- |
formly found it%o be in 4 less degree than what can™ \, -
* be resisted by their eggs. What can be the ciuse of
sc great a difference? Insect$ killed at 16°and 14°



TR -
P

L

3

2 : EFFECTS OF COLD UPON EGGS. 97

] a are 50 penetrated and frozen by the cold, that their

members do not yield to the pressure of the finger,
and seem perfect ice under the knife. This does
not happen to eggs, though subjected to cold of
much greater intensity. Their contents remain fluid,
even at thegreatest cold, as may be seen by crushing
them with the nail. Perhaps this is derived from
constituent spirituous or oleaginous parts, or from
some principle adapted to abate the power of cold *.
If egas do not freeze, it is probatle the included
embryos do not freeze. Is there anything won-
derful, therefore, that they then survive cold, which
is fatal to them when produced? Probably for the
same reason (and I see no ohjection that can apply),
animalcula, concentrated in the germ, can support a
degree of cold they are incapable of when developea.
*“ As the temperature of freezing still retains a
portion of heat, why, it may be asked, should it rot
/develope the germs of the most minute animalcula ?
Had we never seen any eggs hatched but those of

,‘\ birds, which require 104% we should have concluded

that all others require the same. A little initiation
into the study of minute animals teaches how many
kinds produce at a temperature infinitely less. Such
are the eggs of butterflies and many other insects, of
frogs, lizards, tortoises, down to some, as those of

. toads, which T have seen produce at 45°% If these

eggs hatch at 59° less than is required by those of
birds, what repugnance will there be to suppose that
at 13° less, or the freezing point, the eggs of other
animals may be hatched? Nor should it surprise me

* to be told of animals whose egas would produce at

much greater cold, after knowing that there are plants,
beings so similar to animals, and many of them,
. - % In plain langnage, Spallanzani did not know what to make of
“the facts

(]
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which 'amidsl the rigours of winter flourish and fruc-
tify *.’ :

It is remarked by John Hunter that an egg will
freeze by a great degree of cold; at the same time
there seems to be a living principle which enables it to
support cold without destruction, and when once that
principle is destroyed, cold more easily operates. An
ega was thus frozen by the cold of zero; after thaw-
ing and again exposing it to the same degree of cold,
it froze seven minutes and a half sooner. A new-laid
exg took an hour to freeze in 15° and 17°, but when
thawed, it froze at 25° in half the time t.

The principle of vitality, therefore, whatever may
be the cause, i§ evidently less easily destroyed in the
eger state than in the perfect animal ; and therefore the
inference that a rigorous winter promises a diminution
of insects in the summer succeeding commonly proves
erconeous. On the contrary, recorded facts prove that
they are sometimes even more abundant than usugl
after severe frosts. During the present spring of
1830, accordingly, notwithstanding the severe frosts

of the preceding winter, we have observed a much/

greater number of insects, even of the smaller and
more “delicate kinds (Aleyrodes, Corethra, Alucita,
&.) as well as of larye, both those just hatched, and
those which have lived through the winter, than last
year, when the frost was not so Severp. We were
particularly struck with the larve of some small
tipula (Boletophila ?), which we found in shundance
in Birch Wood, Kent, feeding on a fungus (Boletus
Jomentarius, Fries), and which were s0 beautifuily
transparent and soft. that we could not understand
how they had escaped being frozen, It is mot a
- little remarkable, in connexion with this, thac the

™ Spulln.n“',-'; Tracts, transl. by Dalyell, vol. i. p. 93
$ Hunter on the Animal Economy.
*
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_— migratory birds seem to have been aware of this
abundance of insects by their appearing earlier than
usual.  We saw a pair of nightingales at Greenbithe 1
on the 21st of March, and a number of swallows the
same week at Lee,—which is two or three weeks be-
tore their average time *.

*J. R.
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Cuarrer V.
Hatching of Insect Eggs

Tus contents of an egg principally consist of nutri-
ment adapted to the different parts of the germ
which it contains—the yolk for nourishing the soft
parts; the white, for the blood and other fluids; and
the shell; for the bones. In the case of insects, as
well as of birds, fishes, and reptiles, the embryo is
placed in the most advantageous position for par-
taking of the repast,—namely, in a particular corner
where it may breathe fresh air always communicated
to the chamber of the egz by ventilatory passages in
the shell; if these be shut up, by covering the eg

with, grease, varnish, or chalk, it is suffocated ang
dies. In the case of birds, according to Malpighi
and the older physiologistg®, the rudiment of the
chick, while still a minute point, is lodzed ou the
film titut envelopes the yolk, near the centre of the
ege ; and,—as the floating wick of a mariner's lamp
is constantly preserved upon a level with the surface
by the mobility of the slings and the wefXt“of the
oil-vessel tending downwards, however th <liip move,
.~~there is an ingenious natural mecha' srkewhich
prevents the embryo chick from being upset when
the ego is stirred.  The yolk is sustained by two
membranous ribbons,, visible at the apevture of the
ezg, and fastening it on eacli side to the commor
anembrane glued to the shell. These suspensory
bands being fixed above*the centre of thie yolk, of-

* Malpighi, de Ovo incubato; Leeuwenhoeck, Epist. ph.ys. xl;
and Harvey, in Willughby's Ornithol. &. iii. J {
L
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course the more weighty part always descends, in
every position of the egg, as far as they will permit,
and the chick being thence prevented from sliding*
down, nourishes itself in security, '
We cannot, on account of their minuteness, ascer-
tain whether there is any similar mechanical coutriv-
ance in the eggs of insects; but we have in several
instances distinctly observed the speck where the
embryo insect was placed just within the shell of
the ega. In order to stimulate dt to feast and
fatten on the good things stored up in his egg-shell
chamber, it appears that a certain degree of heat
is indispensably requisite ; for cold, though it does
not usually, as we have seen, kill the embryo, almost
always renders it torpid. But the stimulus of heat
produces activity in the living principle, causes the
embryo to devour all the nutritive contents of the
egg, and thence to increase proportionably in size.
It is worthy of remark, however, that the stimulus of
light, contrary to that of heat, acts unfavourably upon
the hatching of eggs. Both of these positions may
be illustrated by numerous facts and experiments.
Most birds, so far as has been ascertained, supply
the heat necessary for hatching their eggs by sitting
constantly upon them during a certain number of
days; but reptiles, such as the crocodile, bury their
eggs in the warm sand upon the banks of rivers.
Insects, agin, seldom, if ever, sit upon their eggs, as
birds.An. "5 order to hatch them. This, indeed, .
would be impossible, as the greater number of insects
die in'a few days after depositing their eggs, the con-
tinuation of the species being apparently their only
business in their last or perfect stage; since, as they
then generally cease to feed, they cannot possibly live.
long. A féw instances, however, have been observed,
of insects performing something very similar to the
. G3
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incubation of birds, though we have the high authurily
of Fabricius, that * insects never sit upon their eggs*®, s
Upon the incontestable statements of two dis-
tinguished observers of insects, Frisch+ and De
Geer, the female of the common earwig (Forficula
auricularia, Lixy.) sits upon her eggs. This
circumstance, however, seems to have escaped the
notice of other naturalists, though her attentions to
her young ones is often witnessed. De Geer disco-
vered a female earwig in the beginning of April
under some stones, and brooding over a number of
eggs, of whose safety she appeared to be not a little
jealous. In order to study her proceedings the better,
he placed herin a nurse-box filled with fresh earth,
and seattered the eges in itat random. She was not
leng, however, in cotlecting them with all care into
one spot, carrying them one by one in her mandibles,
and placing herself over them. She never left them
for a moment, sitting as assiduously as a bird does
while hatching. In about five or six weeks the grubs
were hatched, and were then of a whitish colour .
At another time, in the beginning of June, De
Geer found under a stone a female earwig accompa-
nied with a numerous brood of young, to all appear-
ance newly hatched, and nestling under their mother
like chickens under a hen. These he likewise placed
in & nurse-box with fresh earth; but insteadyaf brrrow-
ing into the mould, as he had expected, thef crowded
under the bosom and between the legs ‘&‘\(I;ieér mo-
ther, who remained quiet and evidently pieased, suf-
fering them 1o continue there for an hour or more at
a time. He fed both this brood and the one first
mentioned with bits of ripe applé ; and perceived that

e * Pabricius, Philosopl. Entomol. Ixxvi,

4 Inseaten in Deutschland, 410. 1766.°

t De Geer, Mem, vol, iii. p, 548,
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they grew from day to day, and cast their skins, as
caterpillars do, more than once. The mother did not
live long, probably in consequence of confinement ;
and her progeny devoured fiearly the whole of her
body, as they also did the bodies of their brethren,
when any of these chanced to die. We may remark,
in passing, thatit is an unfounded popular prejudice
that earwigs get into the brain by creeping into the
ear; for though, from being night insects, and dis-
liking exposure to the light, they gay, by chance,
attempt to take shelter in the ear, the disagreeable
odour of the wax will soon drive them out: at all
events they could never get farther than the drum,
which completely shuts the passage to the brain.
We have known, indeed, a small beetle get into the
ear; but it did no further injury than produce 2
strange tingling sensation by crawling about the
drum, and soon made its exit*. A little red insect
(the harvest-bug ?) sometimes gets into the earin
bed, and produces wonderful commotion, but uo real

4{ injury.

Drum of the ear, showisg that there is no passuge through it to
the bruin.

\ a
) = Kirby and Spence are inclined to infer that a tree-

bug (Acanthosoma grisea, STEPRENS) may also sit

\ * IR



104 INSECT TRANSFORMATLONS,

upon its eggs®, because De Geer found a mother of
this species surrounded with a brood of thirty or forty
‘young ones following her as chickens follow a hen.
She never leaves her i’amily; but as soon as she
moves, all the young ones closely follow, and assem-
ble around her in a cluster wherever she makes a halt.
De Geer once cut a branch of birch, upon which a
family of these bugs had assembled, and the mother
showed every symptom of fear and distress. Had
she not had a family to protect, she would have taken
immediate flight; but instead of this, she kept beat-
ing her wings rapidly and incessantly, and never
stirred from her young. But even all this, affection-
ately maternal as it must be considered, is far from
authorizing the conclusion that she sits upon her
eirgs ; though itis certain she must remain near them
till they are hatched, unless she belong to those men-
tioned by Busch as ovo-viviparous f.

One of the most common instances of something -
similar to birds hatching their eggs occurs in several-
species of spiders, which may be seen sitting near or

upon the silken bag in which they have inclosed their
eggs. Many of these mothers, however, die before
their young are hatched,—all of them, perhaps, \w_lhen
the eggs are laid late inautumn. During the winter
0f.1820.30, we watched a considerable number of the
geometric spiders (Epeire) brooding ovekthéir ezas
for several weeks; but though the w &{cr before
Christmas was little more than an averagé Mozee of
coldriess, eyery one of them died, some living a
longer time, and others a shorter 1. ~But this is not
the case with a very ¢ommon wandering spider called
by Dr. Lister the-woll (Lycosi saccatd, Larn.), and
- first observed, we believe, by the celebrated Har-

vey§. *“In order,” say$ Swammerdam; “to hstch/'\l

# Intro. i. 358, and iii. 101,
{ Schueider, Evropiische Schmetterlinge, i. 206, 3 J. R,
§ Harvey, Pe Generatione. |

»
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e

¥ her egas the better, she carries them about as it were
in a case, with wonderful solicitude and affection;
insomuch, that when the skin forming this case, which
hangs to the hinder part of her body, is by any acci-
dent broken off, the little insect seeks after it with as
much earnestness and industry as a hen for her lost
chickens, and when found fastens it again to its place
with the greatest marks of joy *."

Bonnet has given a more detailed account of the
manners of this spider, which, thoughl no less fierce
and ferocious in aspect than her congeners, mani-
fests an extraordinary change of mien when forcibly
deprived of her eggs. Then she instantly appears
tame, stops to look around her, and begins to walk at
a slow pace, and search on every side for what she
has lost, nor will she even fly when one threatens
to seize her. But should the experimenter, moved

ith compassion, restore her bag of eggs, she catchas

/it up with all haste, and darts away in a moment;
4/ or, when left undisturbed, will leisurely attach it again

\ to her body.

U« With a view,” continues Bonnet, * to put this
singular attachment to & novel test, I one day threw

a spider with her eggs into the pitfgll of an ant-lion
(Myrmelion formicarium)t. The spider endeavoured

to escape, and was eagerly remounting the side of
the pit, wa:n I again tumbled her to the l?ottom._nud
the ang-liost, more nimble than the first time, seized
the bag ‘of tggs with its mandibles, an.d attempted
to drag it under the sand. The spider, on the
other hand, made the most strenuous eﬂ'ort.s to keep
her hold, and struggled hard to defeat the aim of the
concealed depredator; but the gum w'hlch fastened
her bag, rot being calculated to withstand such
B yiolence, at length gave way, and the ant-lion was

* Book of Nature, pt. i p. 24
+ See Insect Architecture, p. 209,



106 INSECT TRANSFORMATIONS,

about to carry off the prize in trinmph. 'The spider, [=2
however, instantly regained it with her mandibles,
and redoubled her endeavours to snatch the bag from
her enemy ; but her efforts were vain, for the ant-lion,
being the stronger, succeeded in dragging it under
the sand. The unfortunate mother, now robbed of
her eggs, might have at least saved her own life, as
she could easily have escaped out of the pitfall ; but,
wonderful to tell, she chose rather to be buried alive
along with hef eggs. As the sand concealed from
my view what was passing below, I laid hold of the
spider, leaving the bag in the power of the ant-lion.
But thé affectionate mother, deprived of her bag,
would not quit the spot where she had lost them,
though I repeatedly pushed her with a twig. Life
itself seemed to have become & burden to her
since all her hopes and pleasures were gone for
ever %
That some portion of heat may be communicated

to the eggs of the spider, which are thus carried 50 \\
assiduously under her body, is highly probable ; and
it is also, no doubt, advantageous to the young, when
hatched, to have the assistance of their mother to
open ihe bag for them, as was remarked by De Geert;
“without which,” say Kirby and Spence, * they
could never escape 1.”  But that neither of these are ‘
indispensable conditions we have ascerta,i‘ne{] by re- ‘
peated experiments. We have taken a c_im;udrrable
number of these egg-bags from their wothers, and
put them gnder inverted wine-glasses and into pill-
boxes, and in every instance the young have been
duly hatched, and made their way withoul assistance -
outof the bag, -In all these experiments, the young

* spiders joined in concertin making a web across their .
prison ; a circumstance dt variance with the assertion,

% Bonuet, (Buvres, vol. ii. p. 435.
+ De Geer, Mem, vol, vil. p. 194, ¢ { Introd. j, p. 361.
. /
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copied from Lister into most subsequent works on
natural history, that this species never spins a web.
They might not indeed have done so if they had been
left at liberty *. e

A spider of the same species, which Bonnet kept
under an inverted glass, at first was so exceedingly
attached to her bag of eggs, that he could not beat
her away from it after it was detached. * By and
bye,” he continues, ‘I observed with surprise that
she had abandoned and kept aloof from the very bag
which she had previously defended with so much
courage and address ; and I marvelled still more to
see her run away from it when I placed it near hef.
1 remarked at the same time that she had become less
agile, seemingly in consequence of sickness. By
more close observation, I discovered that several aof.
the young ones were hatched, and their numbers
increased by degrees, while all ran towards their
rnother and climbed upon her body. Some placed
" themselves on her back, some on her head, and some

“#& on her limbs, so that she was literally covered with

»

them, and appeared to bend under the weight, not so
much from being over loaded, as from her feeble con-
dition ; and indeed she soon afterwards died. » The
young spiders remained in a group upon the body of
their mother, which they did not abandon for some
. time, anil for the purpose, as I was half inclined (par-
don the hdious supposition) to think, of sucking the

juices of her.body 1.” ¢ :
In order to prove whether a spider of _thls species
could distinguish her own egg-bag fram that of a
stranger, we interchanged the bags of two individuals,
which we had put under inverted wine-glasses ; but
both manifested great uneasiness, and would not
.;ouch the stfange bags. We then introduced one of
the methers into the glass contaiming her eggs and
* LR, + Bonnel, (Euvres, vol. ii. p. 440.



108 INSECT TRANSFORMATIONS,

the other spider; but even then she did not take toy

them, which we attributed to the presence of the other;
as all spiders nourish mutual enmity. Upon remov-
ing the stranger, however, she showed the same indif-
ference to her egzs as before, and we concluded that,
after having lost sight of them for a short time, she
was no longer able to recognize them *.

A more extraordinary method of hatching eggs
occurs in several insects, thence termed ovo-vivipa-
rous, which retain the eggs within their bodies till
they are hatched; and in this way they appear, like
lareer animals, to produce young instead of egzs. We
ao not here allude to the cochenille insects formerly
mentioned ; for though these cover their eggs with
their bodies, it is after they are laid and imbedded in

. gossamer. Neither can these singular insects be
properly said to sit upon their eggs, inasmuch as the
mother always dies when she has finished laying.

The guffer (Blennius ovo-viviparus, LACEPEDE)s

a British sea-fish, common under stones at low-water )

mark, affords an instance of this singular mode of the,
eggs being hatched in the body of the mother ; and it
is remarkable that when the young are ready 10
appear, she leaves her usual haunts on the coast, and
goes farther out to sea, that they may be out of the
reach of their natural enemiest. Ourcommon viper
(Coluber berus, LiNN.) is also ovo-viviparouis, as ure
several other reptiles; though it is an exqeption to
the general rules in this class. We cavght & female
of the nimble lizard (Lacerta agilis, LLINN.) on a heath
near Sorn, Ayrehire, in July, and kept it for some time
under a gluss', where it produced six young ones; but
in consequence of improper food, or of confinement,
they all soon diedf. This lizard is said to be some-
times oviparops. The abservations also of the elde®

* LR, + Lacepéde, Poissons, ii. p. 497, C LR
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i@ naturalists with respect to the scorpion’s being ovo-
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viviparous, have been recently verified by Leon
Dufour®, a living French naturalist, distinguished
for acuteness and accuracy. *

In the case of insects, it was first discovered by
Redi, the father of experimental entomology, that,
though the greater number of flies lay eggs, some
also bring forth their young alive, and he was thence
led to put the question, whether such flies, under dif-
ferent circnmstances of temperature, desnot sometimes
produce’ young, and at other times deposit exus+.
He might as well, says Réaumur, have asked whe-
ther, in certain circumstances, a hen, instead of lnyixfg
¢gas, should bring forth chickens. The fact, on the
contrary, has been ascertained by Réaumur, and re-
cently confirmed by Dufour{, that’the ovo-viviparous-
iusects are furnished with an abdominal pouch, in
which the eggs are deposited by the mother previoys
to their being hatched. In this respect they afford a
striking analogy with the kangaroo, the opossum,
and other marsupial quadrupeds, which are fornishéd
with a similar pouch for protecting their young in
the first stage of their existence. One of our most
common flies exemplifies this, >

It may not have occurred to many of our readers
that there are more sorts than one of the large flies

.usually called blow-flies and flesh-flies. One of these,
distinguished hy its brilliant shining green colour and
black legd (Musca Casar, 1ann.), we have adverted
to§ in recounting the experiments of Rcdi.; unother,
frequently called the blue-bottle (Musca vomitoria,
Lixn), is easily distinguished by the abdomen being

" of 2 shining blue, the shoulders bidck, and the forehead

fox-coloured. The insect, however, to which we wish Lo
‘w'all atlention®at present, though nearly.the size of the
" * Nouv. Dict. d’Hist. Nat. xxx. 426,
1 Redi, I"sperienzc intornosalla Gen, degl’ Tnsett, dio. 1668,
$ Annales des Sciences Naturelles. G Page 3. ~
"
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blue-bottle, rather longer and more slender, and black, g
with lighter stripes on the shoulders, is not blue in the /
- abdomen, but greyish black, and all over chequered
with squares of a lighter colour. This chequered blow-

fly (Sarcophaga carnaria, Me1Gex) does not even
belong to the same genus as the preceding, and differs
from it in the remarkable circumstance of hatehing
its eggs in an abdominal ponch, and instead of eggs
depositing maggots upon dead carcasses. The eggs
of all the flesh-fies are in sultry weather hatched with
great rapidity; but in the case of the chequered blow-
fly, Nature has provided the means of still more rapid
destruction for removing the offensive parts of carcasses.
The arrangement of the numerous minute larve in
the pouch is very remarkable, and resembles the coil
of a watch-spring, or a roll of ribbon. Réaumur
had the patience and perseverance to uncoil this mul-
titudinous assemblage of flies in embryo, and found it
about two inches and a half in length, though the
bofly of the mother-fly herself was only about one )‘

A. the chequered blow-fiy. B, the abdomen of the ehequered
hlow-Ay, opened and magnified, showing the coil of yoarg larva. )
C, the coil of Inrym partly nnvoand, -
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third of an inch, and he computed that there were
about 20,000 young in the coil®. When this extra-
ordinary fecundity is considered, we need not wonder
at the countless swarms which appear as if’ by magic
upon a joint of meat during hot weather,

Like most female insects, the mother-fly dies in a
few days after giving birth to her numerous brood ;
but, unlike the oviparous flies, she seems to take a
considerable time to deposit the whole. It would be
impossible indeed for her pouch to cdntain the larve
if they were all hatched at the same time; and there-
fore it has been so ordered by Providence that they
should arrive at maturity in succession. ¥rom the
early death of the mother, Réaumur conjectured that
they did not scruple to eat their way through her
bowels ; but he disproved his supposition by a most
decisive experiment. He took a fly which had already
deposited a few larvee, and closed the natural opening
of the pouch with sealing-wax, so that it was impos-
sible any more could make their exit there. The
mother lived several days longer than she would

" have done, had she been left at liberty to produce

her young; but not one of them attempted to force a
passage, after being shut up for ten days. g
Another large grey fly with brick-red eyes (species
FELE A

bl » -
A, large grey blow-fly, with the abdemen opened, showing the
oaig maggois. B, breathing apparatos of the maggor of &
arge grey blow-fly. :

# Réaumur, Mem. iv. 417, » <
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not ascertained) was discovered by Réanmur to be };

ovo-viviparous; but the embryo flies were not ar-
ranged in the pouch in the same spiral form us the
preceding, but longitudinally. These did not appesr
to be quite so numerous; and they had a peculiar
breathing apparatus, which, when shut, as it could
be at pleasure, appeared in the form of a crown.

Amongst several other ovo-viviparous flies dis-
covered by Réaumur, there was a very minute tipu-
lidan-gnat (species not ascertained) with a jet-black
body, white wings, aud beaded antennwz, not larger
than the head of an ordinary pin, which was bred in
great numbers from some cows’ dung put into one
of his nurse-boxes for another purpose, He justly
remarks upon this. circumstance, that ““the minute
and the grand are nothing, or rather are the same,
to the Author of Nature.”

«The numerous genus Aphis presents the singular
anomaly of producing eggs in the autumn and liv-
ing young during summer, and, as Curtis tells us,
even during winter in green-houses. De Geer, how-
ever, ascertained that it was not the same individual
aphides which at one season produced young, and at
another egps, but different generations ®. By a series
of very careful and troublesome experiments, Bonnet
also ascertained the curious fact, that in three months

N

nine generations of these insects may be produced in

siiecession, though the males be rigorously excluded
from the nurse-boxes where the females: are isolated.
In fact, sll, the aphides produced in spring from the
eges laid in autumn, appear to be females; and 10

males are produced gill the end of summer, a shor, -

time before the eggs are deposited for winter. Among

both males and femules are.some with and some. ,

not appear to be yet ascertained.

¢ De Geer, Mem. des Insectes, iil, 70.

without wings,—the nature of which distinction does” B
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\J Bonnet, however, whose opinion is entitled to con-

L

A

siderable authority, seems to think that the eggs of |
aphides which are destined tq survive the winter are
very different from other eggs; and he supposes that
the insect, in a state nearly perfect, quits the body of
jts mother in that covering which shelters it from the
cold in winter, and that it is not, as other germs are
in the egg, surrounded by food, by means of which it
is developed and supported. It is nothing more, he
conjectures, than an asylum of wHich the aphides
appearing at another season have no need: and it is
for this reason that some are produced naked, and
others enveloped in a covering. If this be correct, the
mothers are not then truly oviparous, even in autumn,
when they deposit these pseudo-eggs; since their
young are almost as perfect as they ever will be,-m
the asylum in which they are naturally placed at birth.
It was in vain that Bonnet endeavoured to preserve
eggs of this sort in his chamber till spring, in conse-
quence, he imagines, of the want of a certain degree of
moisture, which they wonld have had out of doors. We
have been more successful, through the preFauti()ll of
not taking the eggs from their native tree till Febru-
ary, and in 1830 we had a brood. of several imndreds
produced of the oak aphis (Aphis Quercus) ®.

The failure on the part of Bonnet leads us to re-
mark, with the younger Huber, that ants are more
skilful in this respect thun naturalists, and anxiously
nurse, during winter, the eggs of aphldE‘f‘. which they =
collect with great care in the autumn. Jhe interest-
ing narrative of the discovery of this we shall give in
Huber’s own words. . 2

“ One day in November,” says he, “anxious to
know if' the yellow ants (Formica SMava) began to
bury themselves in their subt.crrane_nn‘chumbem. I
destroyed, with care, one of their habitations, story by

* LR

.

-

Ce
-




114 INSECT TRANSFORMATIONS,

\
\

story. I had not advanced far in this attempt, when »-

I discovered an apartment containing an assemblage
of little ezgs, which were for the most part of the
colour of ebony. Several ants surrounded and ap-
peared to take great care of them, and endeavoured,
as quickly as possible, to convey them from my sight.
I seized upon this chamber, its inhabitants, and the
treasure it contained.

*“ The ants did not abandon these eggs to make
their escape ; a Stronger instinct retained them: they
hastened to conceal them under the small dwelling
which I held in my hand, and when I reached home,
I drew them from it, to observe them more attentively.
Viewed with @ microscope, they appeared nearly of
the form of ants’ ezzs, but their colour was entirely
different ; the greater part were black ; others were of
a cloudy yellow. I found them in several ant-hills,
anc obtained them of different degrees in shade; they
were not all black and yellow ; some were brown, of
a slight and also of a brilliant red and white ; others

were of a colour less distinct, as straw colour, greyish, /

and [ remarked that they were not the same colour
at both extremities.

« To observe them more closely, I placed them in
the cornier of a box faced with glass; they were col-
lected in a heap like the eggs of ants ; their guardians
seemed to value them highly; afterbaving visited them,
they placed one part in the earth, but I witnessed the
altention they bestowed upon the rest; they ap-
proached them, slightly separating their mandibles ;
passed their tongue between each, extended them,then
walked alternately over them, depositing, 1 believe, a
liquid substance as they proceeded. They appeared to
treat them exactly as if they were eggs of their own)
species; they toliched them with their antenne, and’
frequently carried them in their mouths ; they did
not quit these eggs a single indtant; they took them
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w( up, turned them, and after having surveyed them
with affectionate regard, conveyed them with extreme
tenderness to the little chamber of earth I had placed *
at their disposal. They were’pot, however, the eggs *
of ants ; we know that these are extremely white, be-
coming transparent as they increase in age, but never
acquire a colour essentially different. I was, for a
long time, unacquainted with the origin of those of
which I have just spoken, and by chance discovered
they contained little aphides; but ® was not these
individual eggs I saw them quit; it was other eggs
which were a little larger, found in the nests of yellow
ants, and of a particular species. On opening an ant-
hill, I discovered several chambers containing a great
number of brown eggs, of which the ants were ex-
tremely jealous, carrying them with the utmost expe-
dition to the bottom of the nest, disputing and con-
tending for them with a zeal which left me no dopbt
of the strong attachment with which they regard

them. .
{ “ Desirous of conciliating their interests, as well as
my own, I took the ants and their treasure, and placed
them in such a manner that I might easily observe
them. These eggs were never abandoned. The ants
took the same care of them as the former. The fol-
lowing day I saw one of these eggs open, and an
aphis fully formed, having a large trank, quitit, I
knew it to be a puceron of the oak: the others were
disclosed a few days after, and the greater number in -
my presence. They set immediately about sucking
the juice from some branches of the tree I gave them,
» and the ants now found, withip their reach, a recom-
pense for their care and attention. The ant-hill whence
these egas had been taken was situated at the foot of
P an ook, which readily acedunts for their existence in

that flace. [ discovered them in the spring ; the pu- - °

cerons which quitted them were very large for insects
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just born, but they had not yet obtained their full
size®.”

It is not, however, the aphides themselves who select
the snug winter retreat of an ant-hill, or who know
how to secure the careful nursing of the ants. All
this is the sole concern of the latter, to secure for them-
selves a supply of the honey-dew, as it is erroneously
called, secreted by the aphides in spring. The ants,
it may be proper to remark, take similar care of their
own egas (as well as of their cocoons, popularly sup-
posed to be their eggs), as was remarked by Sir .
King, in the reign ot Charles II. He informs us thut
they diligently guther together in a heap their true
eggs, which are small and white like the granules of
lump sugar, and upon these eggs they lie in multi-
tades, 1 suppose,” says Derham, * by way of in-
cubationt." * I have observed,” adds Sir E. King,
* in summer, that in the morning they bring up those
of their young called ant-egos (cocoons) towards the
top of the bauk, so that you may, from ten o’clock till
five or six in the alternoon, find them near the top,—
for the most part on the south side. But towards
seven oreight at night, if it be cool or likely to rain,
you may dig a foot deep before you can find them.”

An interesting family of two-winged flies (Hip-
poboseidae, Leacn) resemble the aphides in some
points of their economy, though in others they are
singularly peculiar. Réaumur discovered, what has
been recently confirmed by Dufour and others, that
the movthers ot only hateh their eggs within the body,
but retain them there till they are changed into chry-
salides. Reéaumur gives a lively narrative of his
discovery, and the solicitude of hig servants to find him
demale flies ready to deposit what he at first took for

® 3. P. Huber on Ants, p. 245,
T Derham, Phys. Theol, it 207, 11th ed,
$ Pluks I'rans No. xxiii.
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t ! ‘ eggs. He was so anxious to hatch those supposed

: eggs that he carried them in his pocket by day and |

l took them to bed with him_ at night, (as Bonnet
afterwards did with the eggs of aphides,) for several
weeks successively; but iustead of grubs, as he had

" expected, perfect flies were evolved exactly similar to

their parents. He calls them spider-flies, from their

resemblance to spiders ; and in some parts of France

the species which infests horses (Hi;i){)obosca equina)

\ is called the Spaniard or Breton: England it is

too well known under the name of the forest-fly.

e

Spider-Sies (Hippoboscider, Leacn).

We have the more willingly inlrot.luced this sub-
ject here, that another fly (i'raterina Hirundinis,
Ovrrers), of the same family, hus the imstinet to de-
posit its egg-like cocoons in the warm feathery nest
of swallows, where they haveall the necessary heat
which Réaumur, in his experiments, was so careful

b 10 maintam. In return for the w'armlh which Qu.-‘
oung has thus received, the perfect fly, during its - .
rief existence, lives by sucking the blood of the swal- ~

lows, as the one first mentioned sucks the blood of

horses, horned cattle, and, it is also said, of mai.
no

o "__~'\'~ —
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The effect of heat upon the eggs of insects has been
Jcarried much farther than in the experiments just
. alluded to of Réaumur and Bonnet*. Spallanzani was
desirous of ascertuining what degree of heat the eggs
of insects and other animals; as well as the sccd: of
plants, would bear when compared with their larvee ;
and he found that below 93° Fahr. silk-worms di(,l
not appear affected, but at 95°, and still more at 97°
they became restless, while at 99° they ceased to move,
and all died at 108° The eggs of these, on the
other hand, long resisted the influence of heat. At
80° they were the most productive ; at 99° many still
appeared, but with considerable diminution, and as
the heat was increased their fertility decreased, till at
144° not one was fortile. The egas and caterpillars
of the elm-butterfly (Fanessa polychloros ?) perfectly
corresponded with those of the silk-worm. In the case
of the eggs of the blow-fly (Musca vomitoria) a great
many produced maggots at 124°; but at 135° and
~ 1389 very few, and all were sterile at 140° The
maggots produced from these ezgs became restless at
88°, and endeavoured to escape, and as this heat was
increasgd they became proportionably more agitated
till it arose to 108°, when they all perished. ~Full-
grown maggots of the same kind all died at 108°;
butswhen cl,am,ged into flies they died when the heat

was so low as 9923 though their pupe were produc-

tive at 1040 and 106°, but not at 111°%. - :

If these experiments may, as we believe they may,
be relied on, we haye some reason to doubt that “ the
eggs of the musca vomitoria, our commen blow-fly,
are often,” as Dr. Good affirms, deposited in the
heat of summer upon putrescent meat, and broiled
%with such meat over @ gridjron in the form of steaks, in
a heat not merely of 212% but of three or four times

* 2129; and yet, instead of being hereby destroyed, we
* See Insect Arghitecture, p. 21, ¥
+ Spallanzani, Tracts ny Dalyell, vl i, p. 35,
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sometimes find them quickened by this very exposure *
into their larva or grub state *.”’ It would have been
well if some more accurate authority had been given for *
so miraculous a fact than thif general statement ; the
appearance of maggots on broiled meat, from which the
inference is apparently made, seems rather to indicate
that eggs, or more probably ovo-viviparous larva, had
been deposited there, not b¢fore, but after the broiling.
One certain result of all such experiments is, that
eggs are more capable of’ withstandsag heat than the
animals producing them; and from similar experi-
ments the same law appears to hold with the seeds
of plants, which also withstand more keat than
eggs.  Water increases the destructive influence of
heat. The causes upon which these curious facts
depend do not.appear to be well understood. It-is
certain, however, that the life of an animal in the ez
is feeble, or at least lethargic, in comparison with that
of the animal produced ; and that animals, whenina
state of very feeble animation, resist external inju- _
ries with more impunity than when very vivacious.
We once saw a very delicate young girl, emaciated
with scrofula, have her leg amputated without even
heaving a sigh; while a robust Irish labourer, who
underwent the same operation immediately after her,
roared like a bull. 2
Experiments prove that the fluids of egzs, and con-
sequently of their germs, are more ab\_mdaul than in
vegelable seeds ; and this excess of fluid may tend to-
destroy the germ more readily, from heat expanding
the fluids, and thus putting them in motion: for then
they must strike violently againgt the tender parts of the
germs, and rupture and destroy them. Hence seeds
exposed to heat are killed at lower degrees in waters
than if dry, in the same Way as ice will ‘melt sooner

in warm water than in air of equal temperaturet. -

“* Good’s Book of Nature, vol. i. p. 2215 1st edit.
+ Spallanzani, Tracts by Dalyell, vol. i, p. 43 »
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In the practical management of the ezas of the silk-
worm Count Dandolo directs the temperature of the
stove-room to be 64° when they are first put in.
** The third day the teriperature should be raised to
66°; the fourth day to 68°; the fifth dayto 71°; the
sixth day to 73°; the seventh day to 75°; the
eighth day to 77°; the ninth day to 80°; the tenth,
eleventh, and twelfth days to 82°. When the tempe-
ruture of the stove-room is raised to 75° it is advan-
tageous to have two dishes, in which water may be
poured, so as to offer a surface of nearly four inches
diameter. In four duys there will have taken pluce
an évaporation of nearly twelve ounces of water ; the
vapour, which rises very slowly, moderates the dry-
ness which might occur in the stove-house, particu-
larly during a northerly wind : very dry air is not
favonrable to the development of the silk-worm *.”
Damp or stugnant air, or sudden changes of tempera-
ture, either high or low, are exceedingly injurious to
the hatching of ezgs.

From some very curious experiments of Miche-
lotti, it appears that exposure to light is by no means
favourable to the halching of eggs. This ingenious
naturalist inclosed a number of eggs in glass vessels,
admitting the light to one series and excluding it
from another, similar in every other particular. ‘The
resilt was, that few or none of the eggs exposed to
light were hatched, while those in the dark were

. almost all fertile. He arrived ut the same resulis in
his experiments upon vegetable seedst. Kirby and
Spence justly remark that these curious facts may
account for so many insects fastening their eggs to the
under sides of leaves, ‘and may be the final cause of
the opaque horny texture of those exposed in full day-

Among the sipgular circumstances in which insects
differ from the larger animals, we may reckor that

* Count Dandolo on Silk-Warm.; Eng. trans,, p. 55.
¥ Philosophical Mag. vol. ix. p. 244, 1 Introdue. iii, p. 77,



; ,"i

INCREASE IN SIZE OF EGGS. 121

of the eggs of some increasing in size during the pro-
cess of hatching. The fact appears to have first been
noticed by the celebrated Vallisnieri in his observa-
tions on saw-flies (Tenthredinide, Leacu)®. Other
instances were subsequently discovered by Réau-
mur, De Geer, Derham, Rosel, and the younger
Huber. “It ought not,” says Réanmur, speaking of
gall-flies (Cynipide, Wrsrwoon), “to be passed in
silence, that the egg which I found in the gall appeared
to me considerably larger than the exgs of the same
species when they proceed from the body of the fly,
or even when they are taken from the mother fly
near the time of their being laid. The whole of
those I took from the mother flies which I killed were

Generation of & water.mite { Hydrachna abatergens).
a1, the water-soarpion, it whose bodYy the mite fixes her eggs
b b, & magnified view of one of its claws, ¢ & toath-like process
for restrnining the motion of the joint. d, the water-mite. o 3
greatly magnifed view of ove of ws eggn. S, the buok by wh i
it is luserted into the body of the scorpaos.
.

* See losectaArchilecture, pp. 157-8,

- -
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remarkably small; and I thence inferred that the ege

wonld have, aud indeed had, increased in the gall*.” .

Rosel made a similar observation on the red eggs

of a water-mite (Hydrachna abstergens); and he was
induced to suppose (justly, as we think) that, as they
are deposited upon the bodies of water-scorpions
(Nepide, Leacn), they derive their means of in-
crense from themt. De Geer remarked that the
water-scorpions, when much infested with them, be-
came gradually ‘weakened as the eggs increased in
size f.
Huber the younger, in the course of his experi-
ments, discovered that the eggs of ants, from being
small and opaque, became comparatively large and
transparent. *To be convinced of the truth of this,"”
he says, **I viewed those eggs with the microscope.
I also measured them, and having separated them
from each other, found the longest to be those only
in which the grubs were hatched in my presence.
If T removed them from the workers, before they
attained their full length and transparency, they
dried up, and the grubs never quitted them.”
Huber is inclined to attribute this remarkable in-
crease and transparency to the humidity imparted to
them by the working ants who so assiduously pass
them through their mouths, “For,” he adds, “if they
be not surrounded with aliquid, or preserved from the
influence of the external air, their pellicle, moistened
every instant by the workers, may preserve a certain
degree of suppleness and expansibility, according
to the development of the included grub §.”

.'l'he most minute observations, however, of this
_kind, which have hitherto been published, were made

= Réaumur, Mem, vol. iii. p. 479. ®
+ Risel, Tnsecten. vol. ifi. p. 152, .
1 De Geer, Mem. des Insectes, vol, vii. p. 145,
§ M, . Huber on Ants, p-72. :

~-.
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4 '—" by Heroldt on the eggs of the garden-spider (Epeira

diadema), to which we formerly alluded. He divides
the process of hatching into twelve periods, according
to the progress of development. This progressis not
measured by time, as has been done in experimenting
on the eggs of birds. The germ, or cicatricula, which
is composed of minute granules, when placed in a
- due temperature, begins to expand towards the extre-
mity of the egg, till it takes the form of a comet,
whose nucleus is the centre of the germ, and whose
tail consists of transparent globules. On continuing
to expand, or rather to disperse its granules, they
appear to be decomposed into imperceptible molecules,
producing a sort of translucent cloud, through which
the globules of the yolk may be distinguished. The
place which the germ previously occupied appears
as a single transparent point. The cloudy matter
next accumulates round the centre of the gert,

4'ussumes a pearly aspect, and becomes solid and

opaque. This is the rudiment of the embryo spider,

" the outline of whose head and body becomes appa-
rent, occupying a little more than a fourth of the ege.
At first this embryo appears homogenous, but by and
bye four little archlets are seen, which are the rudi-
ments of the legs, and at the same time the ontlines

. of the mandibles are formed. The whole seems+o
derive nourishment from the yolk, in which itis rooted
as a parasite plant upon a tree. When the embryo
spider is near its exclusion, it completely fills the inte-
rior of the egg, the shell of which moulds #self closely

« around the body, and it looks like the nymph of a
beetle®.  When sufficiently developed, it makes a rent
in the shell, s was first observed by De Geer, op

)sjte the breast, through whish it pushes its head, and
P cuccesyyvely disengages its body ; but the shell still

envelopes the legs angl feet, and it is not without a
* Heroldt, Bxercil. de Gener, Aranearum in Ovo,

.
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great deal of trouble, by alternately stretching out and W
» contracting them, that it succeeds in rending this, and -

seis itself at liberty®. ., Even then the young spider

can neither spin a web nor catech prey; for it is still

enveloped in an extremely delicate membrane, which

it does not moult unless the weather is favourable
and fine 4.

. Hatehing of the #gg of the garden-spider (Epeira diadesa). o, b
nataralsize. 3, egg magnitied, the ciestricula (n white spat) in the

froot. C, the germ enlarged; o, the head, and b, the body of 1he

wmbryo. - d, the embryo spader rundy to cast off its hrstakin.

The latter circumstance will enable us to explain
some experiments made by Redi, who kept spiders
newly hatched for many months without food]. TIn
thé experiments made by us upon the eggs of the wolf-
spider (Lycosa saccata), we more than once kept the
young in boxes, where they were forgotten and
without food ; and we uniformly found that they re-
mained livély and well so long as they did not cast
their embryo skin; but when they did moult, they
could not long survive the want of sustenance §.

In the eggs of moths, the embryo, previous to ex-
clusion, may be seen through the shell, saugly coi ed 2y

# e Geer, Mem. vii. p, 196, ’
+ Dict, Classique d’Hist. Nat, xii. 141,
{ Redi, Bsperienze, 99, o 1R

SR LN TSR
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%7 upin a ring, as is distinctly shown in many of the
beautiful and accurate figires of Sepp *.

a; egg of the privet hawk-moth (Sphine Ligustri) magnified,
shawing ibe inclosnd embryo, &, the caterpillar whea growa. is

In the case of the eggs of birds, the chick, when

X fully developed, breaks the shell with its bill, the

oint of which is then furnished with a hard scale.
"This is evidently contrived by providential wisdom for
this very purpose, for it drops off in a few days after
the chick is excluded. It is probable that the larve of
many insects which are furnished with strong man-

* dibles gnaw their way through the egg-shell ; but we

-

know that there are others which, like the spider,
rupture their envelope, since the edges appear ragged
and irregular.  Others, again, seem o haye an open-
ing provided for them, in a door, which only requires
them to push it open. This is the case with the louse
(Pediculus humanus), and with the bird-louse
(Nirmus), found on the neck feathers of the golden «
oheasant. A still more ingenious contrivance was
discoveted by the Rev, R. Sheppard, in the egg of a
tield-bug (Pentatoma, Latw.), which is not only fur-

* Der Wonderer’ Gods, passin.
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Doors in eges for the escape of the larvie,
a, egg of the lonse (Pediculus kumanus), b, egg of the penta-
o tn::l. ¢, shell of & motl's egg found upon the dew-berry—all mag-
nified, ©

nished with a convex lid, but with a lever of a horny
texture, and in the form of a cross-bow, for opening it,
ihie handle being fixed to the lower part of the egg by
a membrane, and the bow part to the lid*, On the
leaf of a dew-berry (Rubus casius) we found a

beautifully ribbed egg of some moth, which, having"

been brought into our study, in January, 1830, was

hatched by the warmth, and exhibited an openiog

similar to the elastic cocoon of the emperor-moth 3
each of the ribs having expanded to allow of the
escape of the caterpillar.

The period at which the eggs of-insects are hatched
after deposition depends mainly upon temperature ;
for by keeping them in an ice-house in summer, the
hatchiing may be retarded t, as it may be hastened
(witness the instance in the preceding paragraph) by
heat in winter; but there are many other circum-
stances unknown to us which often hasten or retard

the process. The eggs of the blow-fly (Musca vomi-
toric) are said to hatch within two hours {, while those

of several moths, and numerous other insects, rema
unhatched forssix or nine months; perhaps, in sofi

cazes, even for one or more years. Itis worthy of re- m

* Kirby and Spence, iii. 104. 3 + Réaumur, Mem.
1 Nouv. Dict. d'Hist. Nat. xii. 564.

J'ﬁ‘;
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»¥ mark, however, that the periods of hatching corre-
spond in a striking manner with the leafing of trees,
and the appearance of other maferials fitted for the food
of the young, We observed a good example of this
in the spring of 1829. A lackey-moth had deposited
during antumn a spiral ring of her egzgs on the branch
of a sweet-briar planted in a garden-pot out of doors.
We removed this into our study during the winter.
Here the warmth caused the tree to bud, and at the
same time hatched the lackeys about 2 month sooner
than those out of doors.  Owing to the same cause, se-
veral colonies of the caterpillars of the brown-tail moth
revived from their torpidity, and came forth from their
winter nests before the hawthorns were in leaf, a cir-
cumstance which would not have happened to them
out of doors*. Kirby and Spence give an instance
precisely similar, of the eggs of an aphis found on
the birch, and hatched in-doors a full month befcre

/‘lhose in the open air t.

It is a remarkable circumstance, long observed.by
“\ collectors, that the male broods of insects appear
i earlier than the female broods ; and it would appear
from the following fact, that there is a similar retarda-
tion in the hatching of female eggs. * Upon the leaf
of a poplar tree were found three eggs of the puss-
P moth (Cerura vinula), two of which were hatched
about two weeks before the other. The first were
males, the last a female. As they were on the
same leaf, and presumed, therefore, to have been
laid by the same parent, at the same time, the differ-
ence of hatching could not have arisen from difference
 of wen(her, exposure, &e. :" In the.case of the
ackeys on the sweet-briar above mentioned, some
were hatched several days before others, but whether

k_"'n se were of different sexes we did not ascertain.

~ Mov * J.R. + Kirby and Spence, Intr. ii. 434,

? {+J. Rennie, in Mag. of Nat. Hist. val. i. p, 373.



128 \

SECTION IL—LARV/E?®

Cuarrer VI
Structure of Caterpillars, Grabs, and Maggols.

It is reported by Boerhaave, in his life of Swammer-
dam, that when the Grand Duke of Tuscany was
visiting the curiosities of Holland, in 1668, he found
nething more worthy of his admiration than the na-
turalist’s account of the structure of caterpillars,—for =
S\\.rnmmerdam, by the skilful management of iuslrﬂ'\
ments of wonderful delicacy and fineness, showed
the prince in what manner the future butterfly lieg
neatly folded up in the caterpillar, like 2 flower in
the tnexpanded bud. He was, indeed, s0 struck
with this and other wonders of the insect world, dis-
closed to him by the greuat naturalist, that he made
him a princely offer to induce him to reside at his .
court; but Swammerdam, from feelings of mflcpen-
dence, modestly declined to accept it, preferring to
confinue his delightful studies at howe. The facts
which thus struck the Duke with admiration we shall
now endeavour, with the aid of Swammerdam, to
trace. But, hefore we prpcéed, it may not !)e out Df 3
place to advert to some very novel views which hﬂ"tr'.
\

¥ilt may be proper to repeat here, that an iu.tc(:l whgn lmlclz‘::!
from the egg, is called by naturalists /arva; and in populary
guage, a caterpallar, or grub, if furnished with feet, and a maggh’
waorm, or gentle, i without feet. 5\
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“Qbeen recently started by continental naturalists, who

maintain that vegetables are actually converted into
animals, and these again into vezelables.

It must be obvious, we think, from the details we
have already given, that the doctrine of transmuta-
tion, so far as regards insects, is equally absurd and
impossible with the pretended alchemical transmutation
of lead and other inferior metals into gold and silver;
which doctrine was, indeed, supported upon the sup-
posed fact of insects being thus transmtited *. But vi-
sionary as either of these may appear, they have both
been supported by men of talent and distinguished
reputation. It does not, perhaps, at firstsight seem
more impossible, that water should be transmuted into
diamonds, or brass into gold, than that an egg should

disclose a chick or a caterpillar, or that a caterpillar-

should change into a butterfly or a beetle; but by
adhering rigidly to facts, and rejecting as rigidly all
fancies and analogies, how plausible soever they may

‘ appear, we are certain that the latter changes are of
N common occurrence, whereas the former are contrary

to all experience, and to the best experiments. We
saty the best; because observations, if not experiments,
have been made for the express purpose of prdving
such improbable transmutations.

“ 1 have shown to a great number of persons,”
says Professor Agardh, ‘“the changeable crm‘v-‘silk
(Conferva mutabilis, Roru ; Draparnaldia m.
Bory St. V.) inits state of a plant, the 3d of August,
change by the 5th into molecules endowed with loco-
mobility, reunite by the 6th into simple articulations,
and reconstituted by the 10th into the primitive form
of the plant +” Previous to this (in 1814) Professor
Nees von Esenbeck, of Bonn, published similar obser-
<= Sir Theodore Mayerne, Epist. Dedicat ad Theatrum' Tnsect.
Maoufetts)

T Agardh, Diss. de Metamérph, Algarum. 1820
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\

\

vations, in which he remarks, that * as the phenomena ¥ -
in question appear to contradict certain prineiples
admitted into the reigning systems, we often prefer
rather to deny the conclusions of candid and ex-
perienced observers than to receive what has hitherto
been regarded as untenable by generally admitted au-
thority, In this situation are placed all observations
upon the transition or metamorphosis of vegetable life
(characterized by immobility) into animal life (cha-
racterized by mobility) ;—the moment when a being,
arrived at the period of its existence, continues itself,
as it were, by a new creation, and the animated em-
bryo developes itself into a motionless vegetable *.”
Agardh, in his account of another allied family
(Ocillatoria), has even given fizures, first of the
plant, and then of the animalcules info which its
filaments are converted ¥, which induced Bory St.
Vincent to remark sarcastically, that ‘¢ all nature
appears, to the Professor of Lund, to be nothing bu
confervee travestied. §” ’
Passing over what has been published on this
strange doctrine by Vaucher, Girod-Chantranss
Treviranus, Carus, and others, we shall only stop to
meniion the more recent observations of Francis
Unger. The plant he selected was the Conferva
djlatata {3 of Rotb. * Within the space of one hour,”
says he, * I succeeded in tracing, not only the dimi-
nution of vitality and death of the an_imnlcules‘, but
also the subsequent development of the dead dnimals
into germinating plants, in such a manner as to
establish the truth of the fact.” He adds with great
simplicity, « I could scarcely believe my own eyes §."
Like Agardh, he has given figures of these miracu-

* Quoted in ¢ Annales desSciences Naturelles’ for 1828. _#¥
+ Agardh, Tcones Alg, ined. i. 10, \
1 Dict. Classique d'Hist. Nat,, x. 469, ©

§ Annales des Scientes Nat, 1828,
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‘ /
;_., .—.r—ﬂbluns changes, which our readers may be curious to
Y see.
-

o © @
% 902

Supposed animal and vegetable metamorphoses.y . 5

Since the only proof of these plants being trans-
muted (as is alleged) into animals, appears to be
“their acquiring motion*, and, as Unger says,

"« cwimming freely about;” we think we should ‘be
equally entitled to infer that camphor is animated
because it moves spontaneously when thrown into
water. This property in camphor has not hitherto
been satisfactorily explained ; and it would undoubt-
edly be better to leave the phenomena described by

. our advacatés for transmutation likewise unexplained,
than to leap at once to their startling conclusions.

“ We  might as well,” says Bory St. Vincent,
“ astonish the world with the discovery of a fig-
tree transmuted into a mulberry-tree, because the

. Broussonetia, when young, has the leaves of the one,
and when old of the other; and by such agsystem of
observing we shall end in looking upon the oak and .
bghe mistletoe as the same plant: thes wand of Circe
““could not produce more astounding consequences

* Nees von Esenbeck.
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than the microscope does in the hands of such Fan
observers* " '

It is apparently a branch of the same untenable
theory which maintains that the fluid termed by
Heroldt the blood of caterpillars is the only original
portion of them, which, being endowed with a forma-
tive power t, produces an envelope foritself of mucous
net-work (refe mucosumy), and this again, by means of
a similar power, is successively transmuted into the
caterpillar, the pupa, and the perfect insect}; in some
similar way, we suppose, to the formative power dis-
played by water, when, during frost, it shoots into
crystals of ice. But the framers of such theories seem
to forget that living blood is a very different thing
from inanimate water, and the growth and nutrition
6‘ima1§ from the chemical formation of crystals.
Kirby and Spence very justly remark, that Heroldt's
formative power is only an apology for ignorance, and
that his denying the existence of what he cannot trace,\
is no proof of his doctrine, but of his mistake in sup= ¥
posing the first appearance of the organs of the but- /
terfly in his microscope to be literally their firs
existence. Tosuppose the blood, we may also remark,
endowed with the power of creating insects, gels rid
of no difficulty and explains no phenomenon, while it
is altogether a gratuitous assumption, unproved
and improbable. Admirable discovery,” exclaims -
Virey; *‘as if yon should affirm that a stone falis
because it falls §" We think it is St. Pierre who
remarks, that Nature seldom permits philosophers to
peep to the bottom of her basket ; and we have already

* Dict. Cflss. 'Hist. Nat. x. 468.

 The German term is * Bildende Kraft" i. e, Fis foyrmati%e g,
or Nisws formativals. s |

1 Heroldt, quoted by Kirby and Spence, iii. 83,

§ Quoted by Kirby and Spence.
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recorded many instances, besides the one under con-

"N sideration, of their strange mistakes in guessing at
what they cannot fathom. We prefer following
Swammerdam, Réaumur, and® Bonnet, in recording
what cau be actually seen on examining the structure
of caterpillars.

In a chapter of Swammerdam’s Book of Nature,
quaintly headed *“ An animal in an animal, or the
butterfly hidden in the caterpillar,” we find the fol-
lowing details respecting the caterpillar of the large
cabbage-butterfly (Ponfia brassice). The egg of
this insect is of a vellow colour, flask-shaped, and
marked with fifieen ribs, converging towards the
smaller end, and extending a little beyond it. The

.

Egg of the Iprge cabbuge-butterthy ( Poutia brusiica ), magnided,

caterpillar, but too well known from its ravages, has
sixteef feet, a yellow line along the back, and another
on each side, the rest of the body being bluish grey,
spotted with black ; and the whole surface sprinkled
with thin, short, whitish hairs *.
“In order,” continués Swammerdam,  to disscver
plainly that a butterfly is inclosed and hidden in the
b ,gk'm of this caterpillar, the following operation must
/ * “j‘.": Cat. Cantab., quoted by Swammerdam. See fig. a,
page 62, - -
1
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be used. Oune must kill a full-grown caterpillar, ties § ~_

thread toits body, and dip it for a minute or two into
boiling water. The outer skin will, after this, casily
separate, because the‘fluids, between the two skins,
are by this means rarefied and dilated, and therefore
they break and detach both the vessels and the fibres
wherewith they were united together. By this means
the outer skin of the caterpillar, being separated, may
be easily drawn off from the butterfly which is contained
and folded up #n it. This done, it is clearly and dis-
tinetly seen, that, within this skin of the caterpillar, a
perfect and real butterfly was hidden, and therefore
the skinsof the caterpillar must be considered only as
an outer garment, containing in it parts belonging to
the nature of a butterfly, which have grown under its
-defence by slow defrees, in like maoner as other sen-
sitive bodies increase by accretion,

. But as these limbs of the butterfly which lie under

the skin of the caterpillar cannot, without great diffi=_

culty, be discovered in the full-grown caterpillar, unless '
by a person accustomed to such experiments,—becans¢
they are then very soft, tender, and small, and aré
inoreover complicated or folded together, and inclosed
in some membranaceous coverinms,—it is, therefore,
necessary to defer the operation just now proposed,
until the several parts of the butterfly become some-
w?mt more conspicuous than at first, and are more
increased and swelled under the skin by the force of
the intruded blood and aqueous humour. This is
known to be the case when the caterpillar ceases to
eat, and iis skin on each side of the thorax, near
under the head, is then observed to be more and more
elevated by the incréasing and swelling limbs, and

- shows the appearance 9f two pairs of promine"iﬂ

tubercles*” . \
Swammerdam, Book of Nature, ii, 26,

N

T ——
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"

Embryo batterfiies (Ponfie Brassioa), as thry appearin the
bodies of eaterpillars. The wings, sntensm, xnd trunks in the
figures are spread out to show them.

By similar dissections, Malpighi both actually dis-
covered the moth in the body of a silk-worm, and also
the eges of it* ; and Réaumur made a similar disco-
very'in the caterpillar of the gypsey-moth (Hypo<
gymna dispar) t.

N Feaunle of the perfect cabbage-butterly (Pontin brossica’),
In order to harden thé parts of the incipient butterfly
that are soft, Swammerdam immersed the caterpillar .
§in a phial filled with equal parts of vinegar and spirit
of wine for sixteen hours, when he found it would

* Malpighi de Bombyce, 29, + Réaumur, Mem. i, 359.
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better bear handling. It may be necessary to remark, £/~
that though all the parts of the butterfly are in this
manner discoverable in the caterpillar, they are only
in the bud, if' we may uke the expression, and appear to
be out of proportion from being so closely folded up
and unexpanded. The whole, indeed, bears so much
analogy to the embryo of a plant in the seed, or the

ged view of s section of the tod of the lahar- /|
t flowers, arraoged in regular order,

rfect existence. b, seetisn of

u bean-yeed, ¢, weed Jenves, root, and the Grst true leaf of the

beech, .

a, greatly mngni
eum.  Itexhibits the nascen!
previously (o their bursting into pe
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' rudiments of a leafor of a flower in the bud, that
Swammerdam has given figures of the parallel deve-
lopments of larve and of a carnation. His selection
of this flower was not perhaps the most happy ; but
our readers may readily obtain examples by carefully
dividing the unexpanded buds of the rose, the lilac,
the horse-chesnut, the American walnut, or beans,
and other large seeds after they have been planted in
moist earth, but not left long enough to shoot into a
plant, The preceding figures will illystrate this better
than description. Dr. Grew proved in this manner
that flowers which blow in spring are formed in the
preceding year*; and Du Hamel, on dissecting, in
J anuary, the bud of a pear-tree, foond under an
envelope of about thirty leaf-scales eight or ten
embryo flowers resembling rose-buds bestudded with
hairs +. 3
The butterfly and the flower-bud, however, differ
,remarkably in the manner in which they are nourished,
{ " —the latter receiving sap from the enveloping leaf-
®  scales, the former taking food into thestomach through
the mouth of the caterpillar.  The stomach, indeed,
of the inclosed butterfly is so capacious, that it fills
the greater portion of its body ; and requires the cater-
pillar to occupy almost its whole time in eating in
order to satisfy its cravings. When the food is digested
in the stomach of the insect, it passes, a3 in the larger
animals, into the small intestines * : butit isnot, as in
them, collected by innumerable little vessels which
| a.fterwards run into oue, (as brooks unite to form a
. _ river,) and go to the lungs to be exposed to the air
supplied by breathing, in order to be there oxygenated
aud formed into red blood ; imsects, on the contrary,
# Grew. Phys. Vog. ii. 60.
' k + Du Hamel, l’h)f-i{lde Jegs Asbres, iii. 1.

1 See tTosect Architecture,’ p- 309, D.D.; and this vol. p. 198,
, 13

———

LAY
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do not breathe by the mouth, and are not furnished
with lungs ; for though good air is no less essential
10 their nutrition and existence, it is brought to acton
the digested food in a cifferent manner. In caterpil-
lars, and in most perfect insects, the air is respired by
breathing-tubes—usually eighteen in number—placed
along the sides®, the mouths of which may be seen
moving, as the air passes in and out, from ten to thirty
times in a minute. When these are covered with oil,
or any other metter preventing the entrance of the
air. the insect, being unable to breathe, is suffocated
and dies, as was observed two thousand years ago by
Aristotle +.  ‘I'he breathing-tubes all run into what
may be called a wind-pipe, one of which lies along
each side of the insect: and these two wind-pipes
send off innumerablesmall branches with air tothe ves-
sels containing the digested food, supplying it with
oxyzen for the purposes of nourishment. A fluid is thus
prepared analogous to the blood of the larger animals,
and stored up in a large dorsal vessel ; but this is not at
all like a heart, for though it has been observed to

beat, its motions do not seem to be constant or regular,

and no blood-vessels go off from it. The fiuid analo-
gous fo blood may perhaps pass through this singu-
lar"reservoir, as water does through blotting-paper ;
but as yet this process las not been accurutely inves-
tigated. A more distinct notion, however, of the
process of insect-breathing may be obtained from
Swammerdam's sketch of the interior of the water-
grub of a May-fly (Ephemera). :

It is further conjectured that the portion of the
blood not immediately wanted for nourishing the or-
gons already formed, goes to form a mass of thickish
mucilage, contained in floating membranes of a white,

# Iusect Archi, p. 308.  + Arisiotle, Hist. Animal, viii, 27,

7
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Dissection of the watet-grsb of & Aay-fy (Bphesera). The
biok ix laid apen, and the nerves, inpestines, and respiratory
apparatis exhibited, @adoaa, shx clesters of shorl tubes,
opesing on both sided, through which {ho creature hreathes: the
ir contuined in the waler, passigg throogh these. enters two
wind-pipes, &b 8, running ';ron besd to il and circnlutes
theongh every part of the body, The eight fins, and & portion of
the tall-bristion have been onntted, te give the vest of the figuro
06 & larger seale, The contzal white Jdues aee the wurves.
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yellow, or green colour, and apparently analogous to '}-4
fat in the lurger animals ®, This furnishes, as is fur-
ther supposed, a store of nutriment for promoting the
growth of the butterflys.

This brief sketch will serve to give the reader a tole-
rable notion of the internal structure of caterpillars,
and the manner in which their food is elaborated into
putriment ; but whert we know that Lyonnet wrote a
large quarto volume on the structure of asingle cater-
pillar, and that, Malpighi, Heroldt, Ramdohr, Spren-
gel, and Marcel de Serres, are little less voluminous,
it will be understood, that we give it merely as a
sketch which we could easily have extended, had it
appeared, as it does not, to be suitable to our plan.
It will prove more interesting, we think, to pass now
1o the external strueture and appearance.

It will be obvious from what we have said re-
specting the colours of eggs, that we are not in-
clined to adopt in all its extent the theory of many
naturalists, which maintains the peculiar colours and
forms of animals to be given them by nature for the ==
purpose of concealment from their enemies. As in,
the instance of caterpillars this theory meets us again
in full force, we shall mention a few facts which ap.
pear not only to be at variance with it, but show, we
think, that the facts of the theorists may stand as
appropriately for exceptions as f(?r a general rule,
Since caterpillars form the staple food of soft-billed
birds and of the young of most hard-bitled birds, not
to mention the parasite-grubs of ichneumon-flies,
which destroy great numbers, Nature has provided an
immense abundance of them beyond what is requisite «
for continuing the raze. Were it maintained, there-
fore, that they were all by design so formed and |
coloured as to deceive the eyes of birds and ichneu=4-

- |,ynmu-l. Anat. de la Chenille, 106,
t Réaumur, Mem. i. 145,
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. mons, the purpose of their superabundant production

o«

would be frustrated.  We have no doubt, indeed, that
insectivorous animals can instinctively detect their
prey, in all the usual modes of concealment, as
acutely as the practised eye of a naturalist, who can
with ease perceive what escapes the observation of the
inexperienced. When a woodpecker is taught by
Nature to detect a wood-boring caterpillar, by the
hark sounding hollow when tapped with his bill, and
wnen an ichneumon-fly can detect a ehrysalis closely
rolled up in a leaf *, we should be strongly inclined
to doubt that colour or form could afford very effec-
tual concealment from enemies, though we readily
grant that many probable instances of this have been
adduced. Of these instances it may be well to give
a few examples. i z
The caterpillar of a nocturnal moth (Nouctua alge,
Fass.) is said to assume the colour of the lichgns
~upon which it feeds, being grey when it feeds on a
y one (Parmelia savatilis, Acn.), and always
ellow when it feeds on a yellow one (Cetraria jini-
perina, Acu. 1) ; the ghange of colour being (Et is
alleged) intended by Providence to conceal it from
its enemies, as it hecomes difficult to distingsish it
from the lichens. The caterpillar of the coronet-moth
(Acronycta Ligustri, Ocusexneim.) which feeds
upon the privet, is so exactly of the colour of the un-
derside of the leaf, to which it usually clings during
the day, that a person may have the leaf in his hand
without discovering the caterpillar} ; @ circumstance
explained upon the same principle. This, "‘deﬁda is
no uncommon cirenmstance, as many caterpillars
very nearly resemble the colotir of the leaves upon

#which they feed; and the wonder rather g, that soe

° -
. * See * Insect Architecture,’ p. 174-5.
t FibrV ordesung, in Kirby and Spence, ii. 220,
t Brahm, lasecten, in ibid. p. 221
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many others should not be similarly coloured, when
we consider that their stomachs occupy the greater
portion of their bodies, and are generaily gorged with
food. It would be né difficult matter, therefore, to
enumerate several hundred examples of caterpillars
resembling in colour the substances upon which they
feed. It strikes us gs more singular to find a great
many which, though they feed on green leaves, re-
semble in colour the grey or brown bark of the
branches wher€ they usually rest when not feeding,

Caterpillars of the Clifden sospareil feeding on the grey poplar.

A mirked instance of this occurs in the caterpillar of
0n:, of :;f:: ;::gesl and most beautiful moths, the Clif-
den nonpareil (Catocala fraxini, ScurANK), which
feeds on the ash and the poplar, and is so similar to

/
4 stripe of brown lichen dotted with black, that it 7

would not be readily discovered by any person but a
5 2

naturalist ¥, .
* J.R.

t'\\"‘

\



COLOURS AND FORMS OF INSECTS. 143

g —

°
Qaterpillars of the Clifden nonpareil is & more advaneed stage of growth,

Of the extraordinary tropical insects popularly
termed Walking-leaves, belonging to severdl orders
and families (Locusta, Mantis, Phasma, &c.), the
wing-cases, not only in colour, but in texture, and
even in veining, are so exactly like leaves, from the®
fresh green of those newly expanded to the faded
brown of those withered and fallen, that botanists
Ahemselves might be deceived if they were detached
& from the insects and exhibited as real leaves. Among

the locusts of Fabricius (Plerophyllu, Kirey) alone,
we find the various species with wing-cases re-
sembling in this manner the leaves of the laurel, the
myrtle, the citron, the lily, the sage, the olivé, the
camellia, thyme, and grass.

The Spectres (Phasmate, LICHTENSTEIN), On the
other hand, resemble the smaller branches of trees
with their spray ; and so minutely detailed is this mi-
micry that the very snags and knobs, as Kirby and

Spence remark, are accurately imitated. Thosg w:ho
., @re curious in such matters may readily find similar

instances in some of our native caterpillars, by no

means uncommon. In the latter part of summer, for
example, by beating the bughes of a hawthorn hedge
while an umbrella is held under, the taterpillar of the
primstbne-moth (Rumia Crategata? DuroNcnsT)
may often be found, appearing, as it stalks along the

-~

]
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Walking.leaf insect (Phyllia [ biata, Dosxsirn), magaified, o
whalebones of the umfimlln, like a self-moving withered
- branch, the skin being wrinkled and furrowed like
the bark, while the bulgings of the rings and a notched ™\
protuberance on the back add much to the resem-
blance. -

—~——
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Transformations of the brimstone-math (Ruwia Cratagotn).
a, the caterpillar in its restisg pusition. b, the moth, ¢, the exg-.
d, the youug caterpillan

We found during last summer. on an elder, at Tre,
several specimens of a similar walking-branch enter-
pillar, that of the swallow-tail moth (Ourapteryz
Sambucaria, LEAch), not €0 common as the preced-
ing, but equally remarkable ; for the ringed bulgings

» onthe body ure precisely like those of an elder branch,
while the longitudinal stripes gre like the cracks in
the bark®. Tt is likewise worthy of remark that these
caterpillurs, when not feeding’. rest upon their pro-

"fégb- with their body stretched out at various angles
fiom the branch, their pnly support beinz a thread of

*JR .
X
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gilk, from which the head bangs, in order that they s
may always be ready to drop down in safety, by extend-

ine this thread, on the sudden approach of enemics.
As they feed chiefly in the night, they may be seen
continuing in this stiff and singular attitude for a f
whole day withont moving. ** So that, doubtless,” }
say Kirby and Spence, * the sparrows and other birds

are frequently deceived by this minceuvre, and thus !
baulked of thei* prey. Rosel's gardener, mistaking |
one of these caterpillars for a dead twig, started back !
in great alarm, when upon attempting to break it he ‘
found it was a living animal®*.”  We are well :

Caterpillars of the swallow-tailed moth, resembling the twigs
on whiel they rest,

* Totr, i, 236 ; Rasel, Insecten, i. v. 27. {
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- persuaded, however, that neither a bird, an ichneumon,

nor a naturalist, would have been apt to fall into such
a mistake, 1

This family of caterpillars (Geomelride, STEPHENS)
have been by collectors not inappropriately named
surveyors, loopers, and geometers, from their peculiar
manner of moving, which may readily be conceived
by those who have not seen them, when we mention
that at the commencement of each step their bodies
prisent a pretty exact fizure of the Greek letter .
In this position, laying hold with their hinder pro-legs,
they stretch out their heads to the full extert of their
body, laying hold with their fore legs while they bring
forward their body into the £ form again.

Such are among the most prominent examples ad”
duced by naturalists who advocate the theory that
these resemblances to inanimate objects are intended

now give a few instances which have suggested

)(o conceal insects from their enemies®. We shall

themselves as no less corroborative of the opposite

U doctrine. The first which occurs to us is one of the

surveyor-caterpillars, whose movements we have just
been describing, found very commonly on the cur-
rant, the gooseberry, and the blackthorn, and called
by collectors the magpie (dbraras grossulariata,
Leacu). This caterpillar is very conspicuous from
being spotted, somewhat like the perfect insect, with
black upon a bright yellow ground, and contrasting
strongly both with the deep green of the leaves upon
which it feeds, and the dark-coloured bark upon
which it usually rests. The caterpillars of the water-
betony moth (Cucullia Scrdéphularie, Husxer),
and of the burnet-moth (Ifuelid:'a Glyphica, Ocun- -
.gENHEIM,), are similarly marked witlr deep black ona
ellowseround, which must render them very conspi-
euous. . The caterpilldrs of the small tortoise-shell

# See Kirby and Spenée, Lutr. ii. 219-237.

K 2
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butterfly (Fanessa Urtice), are, we admit, very simi-
lar in colour to the nettles they are found on ; but we
cannot, surely, say the'same of the dark black ones
of the peacock (V. Io), also nettle-feeders, particu-
lurly as‘these are not only large, but keep tozether in
numerous companies ; which also applies to the cater-
pillar of the Camberwell beauty (V. Antiopa), as
well as to the conspicuous caterpillar of the buff-tip
(Pygera bucephala, Ocasenn.), so very destructive
in certain years to beeches, oaks, limes, filberts, and
other trees*. Some of those just mentioned, indeed,
are provided, as we shall afterwards see, with better
means of defence than their colours; but if' peculiar
colours be given by Nature for the purpose of con-
cealment, as in the instance of the caterpillars of the
small tortoise-shell, why are these studded with thorns
in the sume way as the conspicuous caterpillars of the
peacock and the Camberwell beauty? In this, as iy

many other instances, the theory evidently proves too "

muclh.

To the examples which we have here given of /
conspicuous caterpillars, we could easily add some
humr-'eds more ; _but thinking these suﬂiciel}!, we
may be permitted, by way of farther illustration, to
allude to the instances remarkable in perfect insects.
Kirhy and Spence mention u different kind of imita-
tion of form and colour, which they think * affords a
beautiful instunce of the wisdom of Providence in
adapting means to their end.”  One of those two-
winged flies (Volucelle, Grorrror), which bear a
considerable resemblance to humble-bees, lives dur-
ing the lacya state it the hives of the latter; and it
is inferred, that as the flies © strikingly resemble

those bees in shape, clothing, and colour, the Autfior -

of Nature has provided that they may enter these

e
* All these caterpillars are figured in this volume : see contents
of the engravings. :

4
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nests and deposit their eggs undiscovered " for ““ did
they venture themselves amongst the humble-bees in

a less kindred form, their lives would probably pay
the forfeit of their presumption *.”

A two-winged fly (Foluccila plamata, Mrrox). ‘

We' do not conceive that any dissent from this
doctrine has a tendency to weaken or destroy_the
smallest link in the beautiful chain of causes which

7 Jeads us upwards to the acmirable superintendence

of the great First Cause; and, therefore, we state
that, in the case before us, our justly eminent authors
surely forgot, that bees well know strange individuals
of their own species, and beat them off when they
attempt to plunder their hives ; and these robber bees
are not only like but identical with themselves in
shape, clothing, and colour. Indeed, .when it is con-
sidered that in the designs of Providence, as evi-
denced by the economy of nature, the nourishment of
the stronger species of carnivorous animals®is as
much regarded as the means which the weaker haye
of escaping from them, such general rules cannot he
but of very limited applicationt y
Darwin, as we formerly mentioned, maintained
that butterflies resembled the colours of the flowers
which they frequent; and many of them may be
granted to do so without leading us to adopt the
* [ntr. ii. 223,
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inference of the theorists that they are thus coloured
to conceal them from their enemies. Were this, in-
deed, the true cause of_these colours, the butterflies
ought to remain stationary on the flowers, without
sporting about in the sunshine, as if' on purpose to
show the birds and the dragon-flies that they are
living insects, and not inanimate flowers. In the
instance of mauy moths which fly by twilight, this is
no less obvious ; for, instead of being of durk dusky
colours, which would have effectually concealed them
from the bats and the fern-owls, they are frequently
white, or at least of such light colours as show well
in the dusk. There is but small need of enumerating
examples of this, and it will be sufficient to name the
white-ghost moth (Hepialus Huwmuli), which may
often be seen, where hops or hurdocks grow, hovering
on the wing for hours together; the satin-moth

(Leicoma Salicis, Stepaens), which floats about the .

air like an animated fluke of snow-white down, or
flits conspicuously from tree (o free among the mglu‘r
bronches of o row of poplars s and the mogpiemoth
(Abraxas grossulariata), vsually abundant in every
parden um..gy. lilmmlly uprtnklcd with black spots,
hus enough of white (o distiigguish It in its lu'uv?«,
lambering flight, even when the last rays of the twi-
light ure disappearing, ‘That these are not struined
examples of insects 50 coloured ad to be conspicuony
1o their enemies, will farther be obvious from a com-
mon contrivance of schoolboys to catch bats.  They
chalk the seed-heads of burdocks in such & manner
a5 to resemble the white moths alluded to; and
throwing these up where a bat is observed flying, he
fails not to dart upon the supposed moth, and the
bur adhering to his wings, brings him down to pay

the penalty of his'mistake®. :
I we leave colouring out of cousideration, and

* R, Y
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must be apparent to the most indifferent observer,

that, though they have often a rather ungainly,

repulsive, and sometimes a formidable aspect, yet

this renders them in numerous instanees very conspi-

cuous, The forms, also, we may remark, which appear
disagreeable or threatening to us, may not seem s0

to birds and ichneumons which make them their prey.

, One of the most singular of these forms of caterpil-
1 lars occurs in that of the pebble-moth (Notodonta
Ziczac, Stepupns®), the form being such that it is

not easy for one unacquainted with it to tell which 1s

the head and which the tail. The puss (Cerura Vi-
nula) is another whose form and attitudes cannot fail

to attract the notice of the most indifferent observer.

Dr. Shaw, in his Zoological Lectures, quotes from u
country newspaper a most ludicrous account of this
“monster,” as it is there called, having a head likea
ion, jaws like a shark, a horn like a unicorn, and
y-{ two tremendons stings in its tail. The gross exag-
N meration of thig description will be obvious from the
" following neeurnte figures 5 yet how formiduble soeves
this caterpillar may appeny to ns (oven Risel, the
entomologiat, was afraid of 1t at first), we know that

10 one is more readily pounced upon by st least two
‘ species of ichneumons, which seem, therefore, not to

* be afraid to deposit their eges in its body'Fs m“,i "'.’s
| no dpubt often made prey of by birds, at least in its
young state ; for when full grown, beivg about as thick
as u man's thumb, it may prove rather 0o bulky a
morsel .

Our readers may like to see, by way of contrast
Lo the exagmerated account fquoted by _Shaw.. the
excellent deseription of the puss-caterpillar given
\ by old Isaac Walton. ¢ The very colours of caterpils

# Pigured in Ipsect Architecture, p. 172.
“t See ibid., pp. 195 and 3256 1 LR

r n’_il_ look merely at the forms of caterpillars, we think it

-
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lars,” says he, **as one has observed, are elegant and
beautiful. T shall, for a taste of the rest, describe
one of them; which I' will, some time the next
month, show you feeding on a willow tree; and you
shall find him punctually to answer this very descrip-
tion: his lips and mouth somewhat yellow ; his eyes

Cerura Vissla). a, The
rva. d. the prpa. e the

Transformations of the puss-moth
"l&h 650, yoang larve, o full-grown
moth.

k.
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4\ blackas jet; hisforchead purple; his feet and hinder
- " parts greep: his tail two-lorked and black; the
whale body stained with & kind of red spots, which
run along the neck and shoulder-blade, not unlike the
form of St. Andrew’s cross, or the letter X made thus
crosswise, and a white line drawn down his+back to
| his tail; all which add much beauty to his whole
| body. Aund it is to me observable, that at a fixed age
this caterpillar gives over to eat, and towards winter
comes to be covered over with a strange shell or crust,
called an aurclia* ; and so lives a kind of dead life
without eating all the winter. And as others of
several kinds turn to be several kinds of Hies and
vermin the spring following ; so this caterpillar then
turns to be a painted butterfly .
Another caterpillar, called by collectors the lob-
ster (Stauropus Fagi, Germar.), which is rarely
met with, has not only very long legs, a circum-

,stance uncommon among eaterpillars, but assumes

- an attitude similar to the puss just Azured, though

n{' the shape of the creature renders it much more
strange. This caterpillar wus known to Mouffet,

and is indifferently figured by him, as well as by

o
|
|

e
é‘. Lobster-caterpillar (Stdsropss Fagl. GEnsan.)
/

| * See Tnsect Architecture, p. 194,
i‘ 4 Walton's Angler, chap. v.
| KD
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Albin and Donovan ; but Rosel's fizure, which we
here copy, i3 more accurate.

Looking at these very singular forms of caterpil-
lars, we could not anticipate, witheut previous know-
ledge, that all of them produced insects of nearly the
same shzpe, though differing considerably in size
and colour, It 15 not a little remarkable, also,
that the colours of caterpillars, with a few excep-
tions, such as the magpie-moth (Abrazas grossula-
riata), are very Mifferent indeed from the insects into
which they are transformed. Plain and inconspi-
cuous caterpillars will sometimes give splendidly co-
loured insects, as in the case of the Fanessa butter-
flics ; while finely marked caterpillars will give
plain insects, as the one whose gaudy stripes of sky-
Llue, scarlet, and bldck, has obtained it the appro-
priate name of the lackey (Clisiocampa neustria,
Curris), thongh the moth is of a dull brownish
yellow. Two of our finest native insects, however,
the swallow-tailed butterfly and the emperor-moth,
are produced (rom beautifully coloured caterpillars;

but neither the colours nor the markings of these

have any resemblance.

A more extraordinary difference, however, between
the first and the last stage of insect life occurs in the
case of those insects whose larvie are aquatic. One
of our commonest families of insects, the gnats (Ci-
licide, Liatr.), whose ingenious mode of constructing
a floating raft of eggs we have already described,
affords a very striking illustration of our position,
When these eggs are hatched, the grubs appear; but
they do not, as is said by older naturalists, *make them-
selves little lodgments of glue which they fasten to
some solid body at the very bottom of the water, unless
they meet with chalk, whode soltness permits them 2
burrow iuto its substance ®."  On the contrary, they

* Spectacle de la Natare, 1. 123,
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usually swim near the surface of the water, with their
heads downwards and their tails in the air, for a pur-
pose which will presently be obvious, These grubs,
called scurzs in the north, may be met with in abun-
dance during the summer, in ditches or in water-
butts *, appearing like minute, whitish, semi-trans-
parent shrimps or fishes, when their bodies are a little
bent, as they frequently are.

Aquntic grubs of gnats in a glass vessel of water.

The organs for breathing, which are very remark-
able in the grub of the gnat, are not situated along the
sides, as in caterpillars, but in the tail. A tube for
the purpose of respiration goes off fro!n the terminal
ring of the body at an angle. Its main buoys, ilso,
are its tail and its breathing-tube, both of wlucll end in
a sort of funnel, composed of hairs in fom!' of a star,
anointed with oil, so as to repel water. Swammer-
dam remarks that when, by handling it too roughly,
this oil is removed, the grub ** can nolonger suspend
itself on the surface of the water; I have, on these
occasions, observed it put it:g&ail in its mouth, and
afterwards draw it back, as n water-fowl will draw
its feathers through its bill to prepare them for resist-

* See lnsect Acchitectute; p. 20, botlom figure, on the right.
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ing water ®."* The air, which enters through several

two lateral wind-pipes, very similar to those of cater-
pillars, as above described. When it wishes to descend
to the bottom of the water, it folds up the hairs of the
funnel, but by means of its oil retains at their ends a
globule 0f air; and when it wishes to re-ascend, it
has only to open its hair funnel again.

Tt the comman gnnt (Coler pipisns 7) floating in waler.
h,:;'mf“m,d_ @ a, the boly aml hend of the lasys, &, the
Tespiratory apparstus, situnted in the tall, ¢, the Ineva, not mag-
nified,

A similar but more elegant apparatus for the same
purpose oceurs in the water-grub of a two-winged
fly, which Goedart called the chameleon-fly (Strafio-
mys chamealeon, MEIGEN), becanse he found it could
live nine months withqut food. * The terminal ring of
«this grub is extended 4o a considerable length, and
© thirty feathered hairs. Whether the creature oilsdhese,
. “ Biblia Nature, T.154,

openings in the breathing tube, passes onwards to N

fringed at the end with a beautiful star-like funnel © g

— = R

ool RS



ORGANS FOR BREATHING IN WATER-GRUBS. 157

/{ like the grub of the gnat, we know not, but they
perfectly repel water ; and at the point where the
insect hangs suspended, a small dimple may be
abserved on the surface. When it wishes to dive to
the bottom, it has the power of bringing the ends of
the hairs together, without diminishing the capacity of
the funnel below ; and a globule of air, for the pur-

e of breathing under water, is thus inclosed and
carried down, appearing, as Swammerdam says, like
a brilliant pearl or polished silvere * As for. my
part,” he adds, * I dare boldly affirm, that the incom-
prehensible greatness of the Deity manitests itself in
these mysterious operations in a particulgr manner,
and affords us an opportunity of examining, as it
were, with our senses, the divine nature iy

o
tire in the tail of .\Q\nwl-m'l“' of a two-winged fly
(Stratiosyt Chumaleon).

R
. * Swammerdim, part ii. 51, .

“:Wyzhke strie
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The preceding grub may occasionally be found in |
shallow ditches and about the edges of ponds, in /&‘}L
summer ; but a remarkable larya, with a very dif-
ferent apparatus for breathing, is much more common
in similar situations, and slso in the open drains from
dunghilis, &e. The latter is the maggot of a two-
winged bee-like fly (Helophilus pendulus, ME1GEN),
and from its shape is appropriately termed raé-tailed
by Réaumur. The tzail ie the part of the grub which
most merits attention, being formed somewhat after
the telescopicmodel of the ovipositorof the breeze flies®,

L
Telescopicitatled water Iarve, A, a ginss vessel of water can.
tainime the Inrvae, mntural size, B, maguified view of the 1y, !
with the breathisg-tahe partinlly coatracted, ¢, # still more cn.
larged view of the tail, ¢ _

® Sce Insect Architecture, p, 4013,
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but consisting only of two tubes, the outer one serv-
ing as a sheath, within which the inner one can be
retracted at pleasure. Both of these are composed of
fibrous rings; and are so veryextensile, that Réaumur
has seen them pushed out to twelve times the length
of the body of the maggot. The contrivance by which
the inner tube is pushed out is no less simple than
ingenious. It is furnished at the base with two
flexible pipes, coiled up, when it is sheathed, into
several folds, and communicating with the double
wind-pipe (Trachea) in the body. When it wishes
to extend this breathing-tube, therefore, it inflates, by
means of air from the wind-pipe, the flexible pipes,
and in this way pushes them outward, and with them
the breathing-tube, to the extent required. The
breathing-tube itself is very slender, but terminates
similarly to those of the grub of the chameleon-fly, in
five bristles, This breathing apparatus is admirably
adapted to the economy of these maggots; as ffom

~/their seeking their food amoagst ooze and mud, they

(v

wonld often be exposed to suffocation, which their
extensile tube effectually prevents.

Water worms (Nuis). it o 4 half-cancealed o the sund
& b b, their sand 1ubes expond,
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It may not be improper to guard our younger ju
readers amainst mistaking for these telescopic-tailed =
larvee an animal, found in the same situations, which
has a considerable general resemblance to them,
though it is not even an insect, but a water-worm
(Nais), upon which Bonnet made numerous curious
experiments. The nais may be easily known by its
being reddish, while the maggot is of a dirty white
colour.

It appears ta be the nais, or some similar fresh-
water worm, which medical men, unacquainted with
natural history, have supposed to get into the human
stomach tpmugh the mediurg,of water, as we shall
presently notice. i

A 1o less singular structure for respiration than that
just described, ocenrs in the aquatic lurve of the
dragon-flies (Libellulide, Leacn), which differs so
remarkably from the perfect insects in the beauty of
coldur and elegance of form that has procured for,
them the gallant appellation of damsels (demoiselles) g
in France. This title agrees as badly with their
habits as the popular English name of /orse-stingers,
since they have no apparatus for stinging ; *“ and so
far,” snys Réaumur, *“ from seeking an innocent nutri-
ment in the pulp of fruits or the nectar of ﬂowgrs‘
they are more like amazons than damsels, hoverl.ng
in fhe air only to pounce upon other insects, which
they crush with theit powerful mandibles. Should
they quit the margin of a pond or the’ banks of a
rivulet, where they may be seen hawking about in
multitudes, it is only to pursue and seize the moth or
the butterfly, that has fled for shelter to the bushes,”

Though these larvie are furnished with six feet,
they not only move very little, but do not use them
for walking so much as for capturing their prey. .
Their motion is effected by a very peculiar method.
When one of these larve is precured from the bottom
of a pond arthepool of a braok, let it be putinto a large
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£ cancerwith water, with some of the dead leaves or sticks

Rz

-
s

it previously employed as a covering ; these will soon
be seen floating towards the tail, and afterwards re-
pelled, as o floating feather will be by a stick of sealing-
wax, or a bit of amber, when electrically excited. When
the insect has been kept out of the water for a short
time, the desire, or necessity, of respiration is increased,
and when again put into the water, the pumping is
repeated with unusual force and frequency. I it be
held in the hand, head downwards, und some drops
of water be let fall on its tail, it instantly sucks it in,
and the dimensions of its body become visibly aug-
mented ; but it collapses sgain when the water is ex-
pelled, which is effected by the same apparatus.
While in the water, if a solution of cochineal, saf-

fron, indigo, orany other coloured fluid, be let down,
with great care, by means of a glass tube, just over
the tail of the insect, it will soon be scen to eject a
/gream  of the coloured solution lo the distance of
geveral inches. Or the same may be seen by remov-
ing it suddenly out of a coloured fluid into. limpid
water; when the coloured jet stream will be still more
conspicuous. The most extraordinary circumstance
respecting this jet is, that it prepels the creature
through the water in consequence of its being resisted
by the stationary mass of the fluid behind it, and 4
contrary current being thence produced by this singu
lar pumping.. As the insect, between every stroke of
the internal piston, is obliged to draw i a fresh sup-
ply of water, an interval consequently oceurs between
the strokes, during which it will sometimes clevate its
tail above water and squirt out a small stream like
that from a little syringe.

_This wonderful apparatus serves several purposes ;
for, besides aiding the insect to move, the reverbe-
ratory current brings small water-insects within_ its
reach ; it is also, it would appear partly appropriated




162 INSECT TRANSFORMATIONS,

to respiration, like the gills of fish, though there are o
several other spiracles in other parts of the body com-
municating with the Jlarge convoluted windpipes.
The anal apparatus is surrounded with five hard,
moveable, triangular pieces, all fringed with hairs.
which it tan open or shut at pleasure, The largest
of these picces is placed above, while the two smallest
e sides, and two of the middle size below.

stand at th
When they are shut close they form a blunt cone®.

@, Graly of o deagon-Ay ; b b, the body laid apen and magaifiad,

to show 1), wi
ndpi ; ¢, the pumping npparatus shut; d, the
YAID8 0pen ; v, hewd of the insect.

::‘:::Y not be out of place to take notice here of

EF Singylar strueture in the same species of Jar-
v, which js probably unmatched in the insect world.
In the lnrvin "of most insects the under-lip is smali
and Hieonspicyoys, but in those of the dragén flies

* De Geer, ii. 666, and Réaumar, vi, 393, e,
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& «itis” to follow the excellent description of Kirby
and Spence, * by far the largest organ of the mouth,
which, when closed, it entirely conceals, and it not
only retains but actually seizes the animal's prey, by
meaus of & very singular pair of juws with which itis
furnished. Conceive your under-lip (to have Tecourse,
like Réaumur on another occasion, to such a compa-
rison) to be horny instead of fleshy, and to be elon-
gated perpendicularly downwards, so 2 to wrap over
your chin, and extend to its bottoin—that this elonga-
tion is there expanded into a triangular convex plate,
attached to it by a joint, so as to bend upwards
again and fold over the face as high as the nose, con-
cealing not only the chin and the first-mentioned
elongation, but the mouth and part of the cheeks:
conceive, moreover, that to the end of this last-men-
tioned plate are fised two other convex ones, 50 broad
as to cover thewhole nose and temples,—that these can

/open at plensure transversely like a pair of jaws, 50 as
to expose the nose and mouth, and that their irner
. edges where they meet are cut into numerous sharp
teeth, or spives, or armed with one or more long
sharp claws;—you will then have as accurate an
iden as my powers of description can give of the
strange conformation of the under-lip in the lirvee of
Libellulina, which conceals the mouth and face pre-
cisely as 1 have supposed a gimilar construction Qf
your lip would do yours. You will, probably, admit
that your own visage would present an appearance
not very engaging while concealed by such a mask ;

.~ but it would strike still more awe into the spectators,
were they to see you first open the tWo upper juw-
plates, which would project fron each temple like the

W blinders of a horse; and next, having, by meuns of

“ the joint at your chin, let down the whole apparatus

v
and uncovered your face, employ them in seizing any
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food that presented itself, and conveying it to “Your A
mouth. Yet this procedure is that adopted by the
larvie of the dragou-fly provided with this strange
organ. While it is at rest, it applies close 1o -ang
covers the face. When the insects would make use
of it, they unfold it like an arm, ecatch the prey ap-
which they aim by meauns of the mandibuliform
plates, and then partly refold it so as to hold the prey
to the mouth ia a convenient position for the opera-
tion of the two pairs of jaws with which they are pro-
vided. Réaumur once found one of them thus hold-
ing and devouring a large tadpole ; a sufficient proof
that Swammerdam was greatly deceived in imagining
earth to be the food of animals so tremendously armed
and fitted for carnivorous purposes. In the larvee of
Libellula, FABR., it is so exactly resembling a mask,
that if entomologists ever went to masquerades, they
coiild not more effectually relieve the insipidity of
\

.

The mask of the dragon-Ay grab, in four different states of
opening and shutting.

such amusements and attract the attention of the de-

moiselles than by appearing at the supper-table with a o

mask of this conetruction, and serving themsejves by

its assistance, It would be difficult, to be sure, by
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* mechanism, to supply the place of the muscles with
which in the insect it is amply provided ; but Merlin,
or his successor, has surmouried greater obstacles*®.”
The larvee of the dragon-fly do not, however, trust
to this musk alone for surprising their prey._but steal
upon it, as De Geer ohserves, as a eat does upon &
bird, very slowly, and as if they counted their steps;
and then, by suddenly unmasking, seize it by sur-
prise: so artful are they, thatinsects, zund even small
fishes, find it difficult to elude their attackst.

The larva of a very singular insect (Reduvius per-
sonatus, Fapr.), which preys upon the, bed-bug
(Cimix lectularius), not being furnished with a mask,
is at the pains to construct one, composed of dust,
particles of sand, fragments of wool or silk, and simi-,
lar matter, which malkes it assume so very grotesque a
figure, that the animal would at first be taken for one
Jof the ugliest spiders. Tts awkward motions add not
a little to the effect of its odd appearance. It can, in-
deed, if it so choose, move with considerable speed 3
> but for the purposes of successful hunting, it endea-
vours toassume the aspect of an inanimate substance,
and hitches along in the most leisurely manner Dossi-
ble. Tt only moves one leg at a time, and having set
one foot forward, it pruses a little before it brings up
the contiguous one, proceeding in the same way With
its other legs. It is mo less carefully cautious in
moving its antenng, striking, as it were, first with
one, and then, after a short pause, with the ether.
By meuns of a camel’s-hair pencil, or & feather, it
is en<y to unmask the insect, for, when touched, it
usually abandons its covering. .

* lotrod. to Bot, ii.126. |  De Geer, ii. 674.
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Cuarrzr VII.
Girowth, M.nnlﬁng. Strength, Defonce, and Hybernption of Larva.

Froum the facts being commonly known, we are not
surprised that an ostrich, nine feet high and 150 1bs.
weizht, should be produced from au ega about the
size of a cocoa-nut, or that ** a grain of mustard-seed
—the least of all seeds—when it is grown,” should
become * a tree (Phylolacca dioica ?), so that the
birds of the air come and lodge in the branches
thereof *."  But when similar facts are recorded by
naturalists respecting insects, general readers are apt
to wonder, because they are less familiar with these
details than with the economy of trees springing from
seeds and birds being produced from eggs. When we
repeat, after Lyonnet, that the caterpillar of the goat= 7y
moth (Cossus ligniperda, Fanr.) becomes 72,000 times ~
heavier than when newly hatched f, we do not state
anything more striking and admirable than that an
embryo of small dimensions should become an ele-
phant, or that an acorn should produce a lofty and
magnificent oak. The facts respecting the gro_wth of
insects have an adventitious interest, because, 1n con-
sequence of the minuteness of the objects to which
they relate, they are less familiar to popular observa-
tion. In the instance of the silk-worm, the progress
of growth has been accurately ascertained by scientific -
cultivators. [t appears that a single caterpillar,
weighing when first léitched ouly the hundredth part
of a grain, copsumes in thirty days above an ounce of e
leaves,—that is“to say, it devours in veg‘etabl'e sub- |

* See Irby and Mangle's*Travels, letter v,
+ Traité Anat, de Ja Chenille, p. 11,
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_stance about 60,000 times its primitive weight. In
warmer climates silk-worms consume a rather less
quantity of leaves, because these are perhaps more
nutritive ; but in that case, the silk produced is not
s0 delicate and fine. The following statements are
the result of experiments made byCount Dandolo :—
Progressive increase of silk-worms in weight.

GRAINS,
A hundred worms just hatched weigh about® |
After the first moulting . . . 15
After the second moulting . . <5
After the third monlting B . . 400
Alter the fourth moulting > ¢ . +A628
On attaining their greatest size and weight . 9500

times their primitive weight.
Progressive increase of silk-worms in length.

They have, therefore, in thirty days increased 9,500

LINES,
A silk-worm just hatched measures about " 1
Aflter the first moultin . . < 4
After the second monlting . « . 6
After the third moulting o . <12
After the fourth monlting . 5 w20
After the fifth moalting it may reach. . . 40

The length of the silk-worm, therefore, incredses
about forty times in twenty-eight days®.
By recalling to memory the comparisons of the

“egas of insects with the seeds of plants, and of

caterpillars with buds, which ought to be taken (if
we may trust Swammerdam) literally rather than
poetically, we shall arrive at more distinet notions of
the manner in which the growth and changes of
larvie are accomplished. ~ The buds of plants are
composed of successive leaves slosely embosomed
within each other's foldings. the onter one being

nerally hard and corneous, from the exposure of
Gts vesstls to the colds, of winter, while the inner

* Count Dandolo on Silk-worms, p- 326, Eng. Trans. :




168 INSECT TRANSFORMATIONS. b
leaves, being thence protected, remain soft gy, )“
pulpy. But as soon as the inner leaves receive 4y,
accession of sap, which rises from the roots o,
the return of spring, their vessels swell and thei.
nervures axpand ; while the outer leaf, from its ves_
sels being shrunk and partly obliterated, undergoeg
little change besides being pushed out and some-
times entirely thrown off' by ‘the growth of the inney
leaves, whiclFit had previously inclosed. 1t may |,
remarked, also, that this outer envelope of a bud g
not united with the inner leaves by any interlacing of
their substance or of their vessels, though in some
cases there is an adhesive gluten which partly bindsg
them together; but this is never so Strong as to
prevent the expansion of the leaves. On comparing
one of the bud-envelopes thus thrown offf we cuy
scarcely persuade ourselves that so small a covering
could ever have contained the large spreading leaves
which have burst from them. ; -
A caterpillar corresponds in several circumstances '}’
with the leaf-bud. The outer skin encloses a suc:/
cession of several other skins, each becoming more
delizate, soft, and indistinet than the one exterior to
it, but gradually; like the expanding leaves, growing
more -substantial and firm as it receives a supply
of nutriment, The chief mechanical difference be-
tween the leaves folded up in the bud and the sue-
cessive caterpillars enveloped within the skin of one
newly hatched, is that the leaves m.lhe bud receive
all their nourishment through their 10m-lslalk_s from
the root of the tree, whereas the cntc.rpl‘"ar 1S nou-
ristied from within by the food digested i its stomach.
The superfluous vourishment, usually in considerable
quantity, and ealled the'fat of the caterpillar, appeares
10 lie between the successive skins, in & similar way
to the adhesive gluten in the leaf-bud.  But as the
first inner skin expands and increases in consistence,
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the fat which lies between it and the outer skin
seems to be absorbed into the body of the cater-
pillar, and of course swelling i out ; while its abstrac-
tion from the interior of the outer skin renders this
much more dry, separates it from the inner skin,
and disposes it to harden and shrivel.

The absorption of the fat also produces the re-
markable consequence of gorging all the channels of
nutrition, so that there is no longer® any demand
upon the stomach for fresh supplies of food; and
hunger (which we imagine is cansed either by the
want of the accustomed pressure of food on the
terminal nerves in the stomach, or of the irritation of
the absorbents when they are left empty) is no
longer felt. The caterpillar accordingly ceases to.
eat, and having no incentive to action remains mo-
tionless, The outer skin, in the meanwhile, being
deprived of its internal moisture by the absorption of
the fat, goes on to harden and shrink, while all the
internal organs become enlarged by the nutritive-fat.
The expansion, therefore, of*the body of the cater-
pillar on the one hand, and the shrinking of the old
skin on the other, produce a mutual struggle, which,
from the continued operation of the canses, must, it
is obvious, be soon brought to a termination.

The skin, from losing its internal moisture, lofes
also a portion of its colour, and becomes obscure
and dull; and the caterpillar, from being girt and
Squeezed by its pressure, begins to turn and twist
itself in various directions, to rid itself if possible of
the inconvenience. By continuing these movements,
the creature succeeds at length in rending the old
skin at its weakest part, which is usually on the
back, just behind the head yand in_a few minutes,
using its body as a wedge, it may be seen issuing
through the breach®. The old skinis thus abandoned

* Réaumupr, Mem, i, 185,
L
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like = worn shirts and the caterpillar appears in an }‘\._‘
entire new dress, the tints of which are fresher and h
brighter, and the coleurs and markings often con-

siderably different from the former. The inscet, :

also, in ggpsequence of the quantity of-fat which has
gone to augment its several parts, becomes all at
once so much enlarged in size, that we can with diffi-
culty conceive how it could have been contained in
the old skin,Sut of which it has just crept. The
cast skin is frequently so very perfect that it might
almost be supposed to be the caterpillar itself, par-
ticularly ipp those which are hairy, as this contributes
to conceal the shrivelling.
That the above account of the process of casting the
.skin is correct, appears both from the careful dissec- ]
tions which have been mude by Swammerdam, Lyon-
net, and Ramdohr, and also from the diseases incident
to caterpillars from deficiency of food or of pure air.
It is a circumstance of common occurrence to those \
whe are in the habit of breeding insects, that when
they are not supph’cd'with- a sufficient quantity of
food, their bodies do not increase enough in thick-
nesseto rupture the old skin : yet this becomes in due
time hard and shifvelled from the absorption of the |
fat, though the insect, from its inability to break ‘
th¥ongh, remains imprisoned. It might be sup-
pased, that if plenty of food were at this moment
sapplied, it would subsequently acquire sufficient bulk
and<trength to rupture and escape from the old skin ;
but this is impossible, as we have repeatedly found
to our great disappointment. In the instance of -
the caterpillar of the moth, called by collectors the
glory of Kent (Endromis versicolora, STEPHENS),
which we fyung on u Itme-tree at Lee, and were
anxious to rear, fresh food was neglected to be ) y
wiven to it a short time before its third mouft; and
fom that time it refused to eat, and soon died. By



MOULTING OF CATERPILLARS. 171

minute examination we found that it was impossible

for it to eat, as all its organs were in a state of

W

<

forward preparation for throwing off their exterior
coat,—the old skin, in fact, covering them as a glove
does the hand, and the new head lying distinetly
farther back than the old. Neither the ‘old man-
dibles therefore, which were become dry and stiff]
nor the new ones, which were encased in these,
could bite the leaves; and even if this had been
accomplished, the entrance to the gullet was ob-
structed by the shrivelling of the old skin there,
and deglutition could not have taken pluce. The
poor caterpillar was in consequence starved to death
in the midst of abundance of food, which it could
neither chew nor swallow, Had it been skilfully
assisted (as it was not) to get rid of the encum-
brauce of its old skin, we doubt not that it might
ultimately have vecovered ®. Réaumur mentions «he

‘yery singular circumstance of a caterpillar of the

six-spot burnet-moth (Anthrocera Filipendula, Ste-
puENS) having actually, before its last moult, bit off

“portions of its old skin, which it first raised up and

afterwards detached and tossed away. He di‘d not,
however, ascertain whether this was an nccn(!enlul
manenyre, or the usual process of this_species of
caterpillar t.; though the first, we think, is the more
Probable. .
The disorder called the Reds by the preeders of silk-
worms, shows itself in red-coloured stains and blotches
upon the skin; while the caterpillars seem cramped,
stupified, and suffocated, their rings dry up, and they
look exactly like mummies. Count Dandolo refers this
and most other diseases of silk-worms to chemical
agency. The great quartity of vegetable food

- devoured by caterpillars must be hable during hot

weathér to fermentation, if it be not digested
=R + Réaumur, Mem. ii, 75.
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soon after it is swallowed,—a process which often
terminates in the production of an acid; and as
acids have a tendency 4o redden vegetable colours,
the red blotches wsre plausibly ascribed to  that
cause. 'Ibis conjecture, which originated with
Count Dandolo, has been proved to be the fact by
Professor Brugnatelli; who made the very unexpected
discovery that the red matter contains uric acid
combined witthammonia. and consequently that the
disorder is similar in its proximate cause to what is
called the red gravel (Lithia renalis 3, Goob) in
man. This acid, then, from its excess in diseased
caterpillars, impedes the process of nutrition, and
prevents the animal from acquiring sufficient
strength to throw off’ the old skin when the time for
this arcives.

It appears, also, from the experiments of Count
Dandolu, that though caterpillars can live longer in
air deprived of oxygen, or otherwise contaminated,
thart warm-blooded animals, yet they do not thrive,
and are very liable to diseases, when they have not
access to fre<h air. In other words, the food which
has heen digested cannot, without oxygen, be con-
verted into the fluitl analogous o blood 3 and in such
cases, as we have repeatedly witnessed, instead of
being appropriated to nourishment, it is thrown into
the intestines, producing diarrheea, or scour, as it is
termed by the cultivators of the silk-worm. In this
case-the inner skin never acquires snfficient consist-
ence, nor can the old one ever become dry enough to
be cast,

One of the most singular circumstances respecting
the moult of caterpillars is the manner in which the

N\

k\

N

hairs are digposed in the new skin belore moulting: &/

These are not, like the feet and other organs, sheathed
in the hairs of the old skir, but smoothly“folded
down in separate tufts; and if the old skin be

&
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A removed a short time before it wonld be naturally

<% @st, these tufts may be seen in a moist state, very

7 similar to small wetted camel's-hair pencils, lying
.

Manl a it caterpilinr magnified; 5 b,
}, Psimdoin ‘i:'m";:f: cxst Ita skin, the bavrs sull moists
6, the same, natural sise: @ ,{g, tufts of it hairs magesbnd;
1rg and four magisfied ¢, the eateepillar wedging throogh the
oh shing & &, kairy caterpillar of the sycamure,

L3
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close to the inner skin,—those on the fore partof the )“
body laid towards the head, and from the fourth ring- :
backwards in a contrary direction,

Swamimerdam, Réatimur, and other naturalists,
repeatedly tried the experiment of cutting off the
hair from=3aterpillars about to moult, without in the
least affecting the hairs on the new skin; but when a
foot or any other member is aceidentally mutilated, it
is also wantjpg in the moulted caterpillar, facts
which strongly corroborate the details we have given
above. 3

It is a still more singular circumstance, ascer-
tained by Swammerdam, ‘De Geer, Lyonnet, and
Bonnet, that caterpillars ‘and grubs not only cast
their external skins, but also that which lines their
breathing-tubes and intestines. ** Some days,” says
Bonnet, * before the change, the caterpillar voids
alorg with its excrements the membrane which in-
vests the interior of its stomach and intestines. I
have also remarked, that during the moult, packets of Y
the frachesl vessels may be seen attached to the cast /°
skin, and thrown off qlong with it." De Geer has ’
distinctly seen white fibres proceeding from the inte-
ricr spiracles of o .hul(erﬂy remain attached to the
pupa-case. He conjectures that these fibres consist
of the delicate membrane which lines the wind-pipes ;
and that they are moulted like the lining of the sto-
mach of a lobster, or of @ caterpillar. Lyonnet, in
some meastre, confirms this conjecture *.

In his admirable description of the rhinoceros-
beetle (Oryetes nasicornis), Swammerdam says of
the grub: ** Nothing in all nature is, in my opivion, s
a more wonderful sizht, than the change of skin in
these and other the like'grubs. This matter, there:
fore, deserves the greatest consideration, and is wor=™
thy to be called a specimen of Nature's miracless For

v - B‘m“m’ (Euvres, vol, vin. Pp- J03-311.
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it is not the external skin only that these arubs cost,

*Jike serpents; but thethroat and a part of the stomach,

and even the inward surface of the great gut, change
their skin at the same time, " Yet this ismot the whole
of these wonders; for at the sume time some hun-
dreds of breathing-pipes within the body*of the grub
cast also each its delicate and tender skin. These
sovera] skins are afterwards collected into eighteen
thicker, and, as it were, compounded ropes, nine on
each side of the body, which, when the skin is cast,
slip gently and by degrees from within the body
through the eighteen apertures or orifices of the
tubes before described, having their tops or ends
directed upwards towards the head. Two other
branches, also, of the breathing-pipes, that are
s.muller and have no point of respiration, cast 4 skin
likewise. If any one separates the castlittle ropes or
congeries of breathing-pipes with a fine needle, he

» rhinoceros-beetle (Oryctes
palmoonry branch and
of 1 membranoux sheath
B, lsrva: ¢ e, mine reddish
¢ wkin of the larva; dd dd,

Exuvin and pnlmonary vessels of th
: ::'7";"“")- X m-(ninyul viev: of 3
';c 0 an, pulmoniry beanch, com
jod eartilaginons rings; b vesicle.
ireathing-holes.  C, exuv) 1 OF €28
skims of the pulmonary lu.ln.-.
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will very distinetly see their several branches and
ramifications, and also their ringed structure *."

The caterpillars of moths and butterflies generally
cast their skins five tinfs; bul some cast them seven
and even ten times, as in the case, according to
Cuvier, of-zhe great tiger-moth (Arctia Caja, Ste-
rHENS). By the breeders of silk-worms this natural
process is ranked among their maladies ; and not alto-
gether without reason, as it frequently proves fatal,
from causes to which we have already alluded. For
several hours, often for a whole day, after casting the
skin, the caterpillar continnes sluggish and moves
little; und.as the vessels are still replete with the fat
previously absorbed, there is no stimulus for it to eat.
But as soon as this supply is exhansted, it com-
mences again to eat voraciously, in order to supply
another store of fat for its succeeding moult.

The moulting of eaterpillurs, it may be remarked,

bears but a slight resemblance to the casting of the

featliers in birds, and the hair in quadrupeds.  Birds
genérally cust their foathers once, and many twice,
a-year, namely, in autumn and in springt; and
quadrupeds in a similar way cast their hair. But
inboth these cases the process is gradual, and
resembles that of shedding the* milk-teeth when the
jaw enlurges. All of these changes, however, pro-
duce considerable derangements in the animals ; and
they are seldom accomplished without disordering
bealth, and sometimes endangering life. The great
difference between the changes in insects and the
other ¢lasses of animals evidently arises from the
difference of their internal structure. It must be
obsious to all, for example, that the human body
wears.  Ag old age advauces the bones waste away
aud become smater, the muscles and skin shriuk and

* Swammerdam, Bib. Naj, vol. 1. p. 135,

+ Temminck, Manuel d'Oruithol, Intr
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grow dry and shrivelled, and the stature grows shorter
and more diminntive. Even in youth similar changes
are in progress, a system of absorbent vessels being
provided for removing worn materials from all parts
of the body, and carrying at least one portion of these
along with the blood into the lungs, whence it goes
off in minute particles with the breath. No similar
process of removing worn materials has, so far as we
know, been discovered in caterpillarf; ond it is,
indeed, improbable, as the successive changes of the
skin accomplish all that is wanted in this respect.
That the worn materials, however, of the cast skins
are not altogether useless, appears from the singular
circumstance of the new-clothed caterpillar often

deyouring them, as that of the hawthorn-butterfly |

(Pieris Crategi, Sternens) does the shell of the
ege it bas just been hatched from*, It may be
yemarked, that it is chiefly the larger caterpillars of
the puss and some of the hawk-moths which have
peen observed to eat their skins 3 none of the spinous
or hairy ones seem to relish this strange sort of food.
In the case of the warty-eft (Triton palustris,
Fiex.), which frequently casts its outer skin, we
have observed that it is frequently eaten by the animal
itself 1, ‘
The grubs of some two-winged flies (Muscidd),
and of wasps, bees, ants, and ichneumon-flies, do
not change their skins like the larvae we have just
beéen considering ; but spiders and other allied tribes
(Arachnide), though they exhibit no Otht:r uppear-
ance of larya, moult frequently during their growth.
Goldsmith, amongst other curious mistatements re-
specting a house-spider which he himself observed,
asserts that it * lived three years, every year it

pave sometimes plucked off a limb, which grew
*® Bonnet, (Buvres, vol. ii, p. 18 t LR,
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again in two or three days” The fact is, that few”
spiders live one year, much less three; and all their b
changes of skin are gone throngh in a few months,
and their acquiring new legs for mutilated ones takes 1
some weeks. It is probable, indeed, that Gold-
smith never thought of uscertaining the identity
of this spider, if the whole story be not & mere
fancy, like his assertion, that spiders, “when they
walk upon such bodies as are perfectly smouth, as
looking-glass or polished marble, squeeze a little
sponge which grows near the extremity of their
claws, and thus diffusing a glutinous substance,
adhere to the surface till they muke a second
step *.” Neither spiders nor any insects with
which we are acguainted ecan thus produce gum
" from their feet to aid them in walking upon glass,

I ad

- I-lv“l.

Gratonnty n'e‘rpﬂl:lr (Cossus Iiy-i;mrda)_ exCang from
Arinking ghuss, by spinning 2 Indder of silken ropes. ¢
. + A
. * Animated Nature, pt. vi. ch. iil.  See also Tosect Archites
ture, pp. 367-8,
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£\ though the house-fiy can walk thus by causing a
vacuum between its feet and the glass, as we shall
subsequently describe at length. But the spider and

all caterpillars can only climbin such cases by con-
structing a ladder of ropes, as is represented by

Rosel in the instance of the gout-moth caterpillar.

One of these caterpillars, which we possessed*,

‘made its escape in a manner much more unexpected,

if not so ingenious, by means of its great museunlar
power, in which it is not a little singular that
insects, as Baron Haller remarks, appear to excel in
proportion to their diminutiveness, Of this we have

a remarkable example in the common fiéa, which
can draw seventy or eighty times its own weight +.
The muscular strength of this agile creature enables

it not only to resist the ordinary pressure of the
fingers in our eudeavours to crush it, but to take
leups to the distance of two hundred times its own
_length; which will appear more surprising when we
_ consider that a man, to equal the agility of a flea,
shiould be able to leap between three and four hun-
dred yurds. The flea, however, is excelled in leap-
ing by the cuckoo-spit. frog-hopper (Tettigonia spu-
maria, Orivigr), which will sometimes leap two or
three yurds, that is, more than 250 times its own

. length't; as if (to continue the comparison) a mih
of ordinary ststure should vault through the air

> to the distance of a quarter of & mile. ‘The minute
observation by which such unexpected facts are dis-
covered has in all ages been a fertile source of ridi-
cule for the wits, from the time when Aristophanes,
in his Clouds, introduced Socrates measuring the
leap of a flea§, up to Peter Pindar’s lampoon on

| e I i PO — -

[y et # See Insect Architecture, p. 289,
‘ N b + Haller, Physiol,, vol- ix. p. 2,
1 De Geer, Mem., vol, iii, p. 178.
§ Aristophanes, Negeras, &, 5.
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Sir Joseph Bauks and the emperor-butterfly. Tn,fb‘
all such flippant wit we have merely to retort the
question of the Abba de la Pluche, “if the Deity
thought insects worthy of his divine skill in form-
ing them, ought we to consider them beneath our
uotice® ?"

Mouffet, in his Theatre of Tusects 4, mentions that
an English mechanic, named Mark, to show his skill, ;
construeted 'a chain of gold as long as his finger,
which, together with a lock and key, were dragged
along by a flea; and he had heard of another flea
which could draw a golden chariot, to which it was
harnessetl. Bingley tells ns that Mr. Boverich, a
watchmaker in the Strand, exhibited some years ago
a little ivory chaise with four wheels, and all its
proper apparatus, and the figure of a man sitting on
the box, all of which were drawn by a single flea.
The same mechanic aftérwards constructed a minute
landau, which opened and shut by springs, wil")h

the fizures of six horses harnessed to it, and of ® ¥ i
couchman on the box, a dog between his legs, fouf BN
persons inside, two footmen hehind it, and a postilion
riding on one of the fore horses, which were all
easily dragged slong by a single fleal. Gold-
smith remarks upon these displays of pulician
sirength, that the feats of Samson would nor, to a ‘
community of fleas, appear to be at all miraculous §
Latreille tells us & no Jess marvellous story of
another flea, which dragged a silver cannon twenty-
four times its own weight, mounted on wheels, and
did not manifest any alarm when tlis was charged -
with gunpowder and fired off]j.  Professor Bradiey, ‘
ot Cambridge, also mentions a remurkable instance
of insect strength in o stag-beetle (Lucanus Cervrs)y |
® Spectacle de Ja Nature, 1. 3, T Pape 275.
{ Animal Biography. iit. 468, § Animated Nature, iv. 178.
|| Nouy, Diot. I'HisL Nat xxviii, 2449,

.
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/A which he saw carrying a wand a foot and a half long,

>

and half an inch thick, and even flying with it to the
distance of several yards®, ~

It has been remarked, with reference to these facts
of comparative size and strength, that e cock-chafer
is gix times stronger than a horse: and Linnmus
observes, that if an elephant were as strong in
proportion us a stag-beetle, it would be able to
tear up rocks and level mountains. “The muscular
power of fish, however, seems to bear a near compa-
rison with that of insects. ** I have seen,” says Sir
Gilbert Blane, ““the gword of a sword-fish sticking
in a plank, which it had penetrated from side to side;
and when it is considered that the animal was then
moving through a medium even a thousand times -
more dense than that through which a bird cleaves
its course at dilferent heights of the atmosphere, and
that this was performed in the same direction with
the ship, what a conception do we form of this dis-
play of muscular strengtht.” Tt should, however,

‘be observed, that the muscular power of the sword-

fish is principally shown in the rate of swimming, by
which the animal overtakes the ships, and thus =g~
quires the momentum which determines the force
of the blow. We may understand the proximate
cause of the strength of insects, when we look
at the prodigious number of their muscles—the
fleshy belts or ribbons by whose means all animal
motions are performed. The number of these in-
struments of motion in the human body is reckoned
about 529 ; but in the caterpillar of the goat-moth,
Lyonnet counted more than seven times as map; i
in the head, 228 in the body, 1647 ; and around
thy intestines, 2186; whith, after deducting 20,

* Bradley, Phil. Account, p. 184,
T Sir Gibert Blane, Select Diss. p. 251,
M
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A gommon to the head and gullet, gives a total of

N\

J061%

“ Any lady,” say Kirby and Spence, *fond of
aoing to be tempted with an exhibition of fine lace,
would experience an unexpected gratification could
she be bronght to examine the muscles Gf a caterpil-
lar undes the microscope: with wonder and delight
she wonld survey the innumerable muscular threads
that in various directions envelope the gulletystomach,
and lower intestines of one of those little animals;—
some tunning  longitudinally, others transversely,
others crossing each other obliquely, so as to form
a pattern of thomboids or squares; others, again,
surrounding the intestine like so many rings: and
almost all exhibiting the appearance of being woven,
and resembling fine luce,~—one pattern orngmenting
one organ; another, a second; and another, a
third 1.7

We put the caterpillar of the goat-moth, to which
we have before alluded, under a bell-glass, which
weighed nearly half a pound, and of course more than

\ten times the weight of the insect; yet it raised it

up with the utmost ease. We then placed over
the glass the largest book which we had at haol, -
« Loudon's Encyclopadia of Gardening,” consisting
of ubout 1500 pages of stroug paper, and weighing
four pounds ; but this did not succeed in preventing
the escape of the animal, which raised the glass,
though loaded with the book, nearly & hondred
times its own weight, and made good its éxit].
The multiplicity of its muscles above enumerated,
two hundred and thirty-sis of which are situated in
the legs alone, will enable us to understand how s
extraordinary feat was performed. Even this power

/,,3“ ¥ muscle, however, would doubtless have been un-
i

% Lyonnet, Traité Apat, de 13 Chenille, pp. 188, 584,
: + lotr. iv. 186, 4
M2
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availing in raising the loaded glass, except in con-
nexion with two favourable circumstances under
which the experiment was performed, and which are
necessary to be borne M mind to render the opera-

tion perfectly credible:—1st, that the wedge-like .

form of thescaterpillar's head, in connexion with the
peculiar shape of the elass, enabled it to lift it ;—
and 2d, that, one side of the glass resting on the
table, the insect only bore half the weight of the glass
and book.

i Caterpillar of Cossus escaping from under a Joaded glass

A peculiar toughness of external covering some-
times, supplies the place of"lhis muscular power in
caterpillars. A singular iustance occurs in the
history of a common downy two-winged fly, with
w70y shoulders and a brown abdomen, (Eristalis
tenazx. Fapw)), ‘The grub, which is rat-tailed, jives
in muddy pools, with the water of which it has some=
times been tuken up by paper-makers, and, though
subjected to the immense psessure of theid ma-

1.
1
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{

ALk chinery, it has survived in a miraculous muuner.

Such is the account originally given by Linnwus *,
A recent compiler, mistaking<Kirby and Spence’s very
apt. comparison of this grub to a London porter
nicknamed Leather-coat-Jack, from his beingable to
suffer carriages to drive over him without receiving
any injury, forthwith fancies the porter to be
“ another insect, called leather-coat-jack,” which
“will bear heavy carriage wheels To pass over
it with impunity.” Since the grub in question
is rather soft, it must be the tough texture of the
skin which preserves it, as in the similar instance of
the caterpillar (figured at page 125) of the privet
hawk-moth  (Sphinz Ligustri), which Bonunet
squeczed under water till it was as flat and empty as.
the finger of a glove, yet within an hour it becume
plump and lively as if nothing had happened .
The iustances, however, which we have just re-
s corded are peculiar rather than genernl, for cater-
pillars are for the most part very easily bruised and
. otherwise injured. Those which are large and heavy,
therefore, such as the caterpillars of the hawk-moths
(Sphingide), have the power of attaching themsslves
very firmly to the spots where they feed and rest by
means of the numerous hooks of their pro-legs §, so
. that it is almost impossible to detach them from the
branch to which they are clinging; and hence col-
lectors always cut the branch itself. All of them
have the means of breaking their fall by spinning a
cable of silk, which they uniformly do when acei-
dentally forced to quit their situation. Their method
of climbing up this cable again is worthy of observe..
tion; for it differs considerably from the manceuvre
‘b _of spiders, under the same Gircumstances, as must be
s * Fauna Suecica, 1759,

. + Bonnet, (luvees, vol it p. 124, .
$ See Insect Architeeturs, p. 307, right-hand figure.
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spider is placed near its tail, while that of the cater-
* pillar is in its mouth. {'he spider accordingly drops
head downwards®, but when it wishes to remount
the line, it turns round, and raising its head, it
stretches its long triple-clawed lezst up the line,
which it bundles np while it ascends, The cater-
pillar, on the other hand, having very short legs, with
only one smdoth claw {, would make but slow pro-
gress in this manner, which it does ot attempt ; but
bending its head downwards till it can grasp the

th
(Satursia Pasunic),
? Insect, Archit,, page 336, ° + 1hid., p. 367,
1 Ihi(‘l): p. 307, left-haud figure. o

Methods nsed by spiders mad caterpillars for necending their
reads. . The n-.’n.xu‘;ﬁhn are thuose of the 'nlpavlﬁ-|n.yxh"""('\/

y !
| obyious, when we consider that the spinneret of ﬁlél)\él
|

1
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cord with its hinder pair of feet, and then raising its
“head . to the perpendicular position again, it thus
effects one step, and proceeds in the same manuer
ull it reaclies the tap. ¥

Other caterpillars, when they are disturbed, employ
a different method of breaking their all without
spipnir_if!y thread, taking advantage, for this purpose,
of the long hairs which cover their body, Those

who have seen a hedge-hog (Erinaceus Europeus),

when attacked by a dog, roll itself up into a prickly

ball, will readily conceive the mana@uyre of the cater-

pillars to which we allude, it being precisely similar.
N -

o Catorpill 1i oth {Arctia Cxja). b, the same,
rollpd n;m f;-’;g::n‘o': é'f":b ol( 1he musenincbeotie, ¢, the
same magnified, &, tail of the snme, magailied. f, g, its hairs,
mn‘niﬂcg.u
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Should one of those hairy caterpillars, when feeding
near the top of a plant, be disturbed or alarmed, it
instantly coils itself up into a ball and drops amongz
the grass. Here it is'not only difficult to discover,
but equally so to lay hold of it; for the pliancy and
smoothness of the hair causes it to slip through the
fingers as readily almost as quicksilver. The grub
of the museum-beetle (Anthrenus Museorum, FABR.),
the pest of cur cabinets, affords another example of
the same circumstance, being covered with tufis of
diverging hairs which cause it to glide through
the fingers as if they had been oiled. The six long
tufts at the tail, which it can erect at pleasure, are
composed of hairs, which rise from a bulb of the
form of a halberd, and are curiously jointed with
cones through their whole extent. The bead-wood-
louse (Armadillo vulgarts, Cuvieg), though not
furaished with hairs, rolls itself up into a round ball,
trusting to the fine polish of its back for escape, and
to its hardness for defence. *One of our maid-ser~
vants,” says Swammerdam, “once found s number
of these wood-lice in the garden contracted int0O
round balls, and thinking she had found a kind of
coral beads, she began to put them one after another
on a thread; it soon happened that the little crea-
tures, being obliged to throw off the mask, resumed
their motions : on seeing which, she was so areatly
astonished, that she flung down both them and the
thread in great haste, crying out, and running
away *."

The hairs with which the caterpillars of some of
sur finest native butterflies are furnished are some-
what of the nature of bristles or thorns, being hard,
inflexible, and sharply peinted.  This is the case with

}Q

B
-1

the caterpillars® of all the fan-winged butterflies °

(Vanesse). We have alluded tc that of the pea-
* Swammerdam, pto i p. 174,
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cock's eye,; which must be conspicuous to birds from
its dark black colour, prettily dotted with white, aided
besides by the gregarious habit of feeding in a
colony of several dozens together; but if a thrush or
a sparrow pounces upon one of them, the formidable
spines must present an obstacle somewhat unex-
pected, perhaps, to the making of a comfortable
meal. The ass, indeed, seems to relish the piquant
stimulus of the thorns or thistles, and sheep, goats,
and deer will browse on the still sharper leaves of'
holly *; but we think none of our soft-billed birds
would venture on a thorny caterpillar.  Madame
Merian says “ that the spines of the caterpillar of
Urania Leilus are as hard as iron wiref2” Abbot
tells us that many American caterpillars sting like a

gl

Thorny hnirs of illars. a o, spiny caterpillag, from

\ ,n: l{l‘-?laﬁ.‘mﬂ. Vlnesut-!‘u‘. pi. spines, maguified,

b’ » Withering, Bot. Armngement, 1\}'ule on l.lex aquifolinm.
¥ T Merian, Inseet, Surivam, xxix.

‘ M D
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nettle, and blister the skin when touched; which is
also partly exemplified in that of our own gipsey-moth
(Hypogymna dispar), the slender hairs of which
irvitate and inflame the skin,  The spines, in some of
the caterpillars alluded to, are like smooth thorns or
prickles; but on others, they are beset, or feathered,
with shorter spines.

It is probably for some purpose of defence or con-
cealment that the larve: of several insects form a siu-
gular covering for themselves of their own excrements,
which they pile up for that purpose upon their backs.
This material, as Kirby has observed, is notalways so
offensive as might be supposed, being in some in-
stances (Cassida maculata et Imatidium Leayanum)
formed into fine branching filaments, like lichens or
dried fucus®. Others, however, which Réaumur
aptly terms Hottentots, do not appear quite so cleanly.
Om:, of these, rather uncommon, was observed,
maliy years ago, by Vallisnieri, which he calls the
cantharidis of the lily (Crioceris merdigera, Leacu):
and may be found in May on Solomon’s-seal, ot
other liliaceous plants, which it devours and renders
unsightly.  Under its singular canopy it has 1o
resemblance to an insect, but looks like an oblong
ball of chewed grass stuck on the lily. The beetle
which is produced from the grub is of a fine brownish
scarlet, and elegantly sculptured with minute dots.
Another species, more abundant, similar in man-
ners, and less than half the size of the preceding
(C. cyanella, PANzER), is of a fine blue colour, with
similar dottings. The grub of the green tortoise-
beetle (Cassida cquestris, Fanr.), usually found on
burdocks, is furnished with u more ingenious me-
chanigm for this purpose, consisting of a fork in it
tail, which it can depress or elevate, 50 as to carry ™S
strange canopy higher or lower, at pleasire. Like

# Linn, Trans i, 10,
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the two preceding insects, this grub is also most unex-

= _pectedly transformed into a very pretty green beetle,

of the Torm "of a tortoise, the wing-cases of which
project all round as a covering for the legs.

A, Cpssida equestris. B, its lgkqb. mngnified to shew its ana.
, forks. €, the same with ita caaopy. of excrements.

The larvae of the golden-eyed fly (Chrysopa perla,

. Lieacn), whose very singular eggs we formerly men-
l 'ﬁpued, covers itself with the fragments of the aphides

which it has devoured,—a moving sepulchre of*dry
bones®. L el G5y

A very familiar instance of this mode of defence

occurs in the larva of the cuckgo-spit frog-hoppc:
(Tettigonia spumaria, OLIVIER), $0 frequently seen
in summer on willows, rose-trees, Iychnis, arass, and
other plants. This ereature is of an exceedingly soft
structure ; and it is probably, therefore, asa protection
from the sun, that it throws up all around it the little
tuft of white froth, called, from a popular mistake,
cuckoo-spit. The perfect insect is covered with hard
wing-cases, of a brown colour, with a white spot and
pale double band.

It would appear that the hair, which we have de-
;%ﬁribt’d above as coyering the bodies of some cater-
Cpillary, is partly intended by Natore 10 defend them

from cold during the winter. The truth Of this
* Réanmur, iii. 380, &c.

¢
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a, The spit- frog-hopper (Tettigonia sgprmaria) fiyiog. b, froth
coveripg the grub of the same,
amounts almost to demonstration, from a circum-
stance discovered respecting ants by the younger Hu-
ber. “The larve of some ants,” says he, * pass
the winter heaped up in the lowermost floor of their
dwelling. I have found, at this period, very small
larvae in the nests inhabited by the yellow ant (For-
mica flava), the field-ant (F. caspitum ?), and some
< other species. Thgse that are to pass the winter in
this state are covered with huir, which is not the case
in summer ; affording another proof of that Provi-
dence at which naturalists are struck at every step ®.”
The same growth of a warmer clothing for the
winter js well known to occur among quadrupeds,
p:ulic'ularly those which inhabit the higher northern
latitudest,
Upon the same principle, @ number of the cater-
pillars which are hatched late in autumn, and are

destined to live over winler, are provided with &

warm clothing of® hair or down, This is the case
even with most of those which construct for them-

* N. . Huber on Ants; p. 82,
+ See Menageries, vol, i, p. 50,
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/

A\ selves a snug nest of silk, such as the caterpillars of
X th

e brown-tail moth (Porthesia auriflua), and those
of the mallow-butterfly ( Hesperia malve). Butthere
are others which are provided with no extraneous
covering, farther than the oceasional shelter they
may obtain by crawling under withered, leaves, the
copings of walls, or the bend of a branch. Among
these some are thickly covered with hair, of which
we have an instance in the caterpillar of the great
tiger-moth (Aretia caja, Steriens), whose mode of
rolling itsell” up into a ball we have already described ;
but a more remarkable example occurs in the cater-
pillar of the drinker-moth (Odonestis potatoria,
Geraar.), whose very feet are covered” with fine
shaggy down. It is this, no doubt, which preserves
it from becoming torpid during winter; and as it ,
feeds on grass, it can always procure food during
the severest weather. When a fine sunny day chances
o break in upon the gloom of winter, this pretty

)insecl may be often seen stretched at its full lenzth
on a low twig, or the withered stem of a nettle,
‘pasking in the sunshine with apparent delight. We
kept one of them in our study during the winter of
1827-8; and it continued to feed sparingly till Fehru-
ary, when, owing to neglect, it unfdrtunately died *.

There are several other caterpillars, however,

. which live during the winter, in a no less exposed

manner, without being Erovided with any covering of
hair; though some of these, we may remnrk', do not
continue to feed, but become wholly or partially-tor-
pid, such as the caterpillar of the magpie-moth

* (Abraras grossulariata). Of this species we have

observed numbers, about as thick as a crow-quill,
remaining in the same position for weeks together, and

/.h)wuer moving, except when some very considerable

# changze of temperature, either colder or hotter, touk

! place. They do not seein to select the warmest places

*J. R,
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within their choice, being usnally found on an exposed ¢
currant brauch, or under the upper cross-bar of &7 ~
paling. We observed one, during several months of
the winter of 1828-9, stationary under the lintel of a
door, where a continual eurrent of air must have ren-
dered it exceedingly cold. We have endeavoured
to rouse some of these from their semi-torpidity by
keeping them in a warm room; but though they
would make a few lethargic and unwilling move-
ments, none of them wounld eat, and the change
always proved fatal *.

We might be led from this instance to conclude
that caterpillars, not covered with hair, become tor-
pid during winter; but such general conclusions

a. Younz eat f the drinker, &, the samo, fall grown.
<, smmth‘;au::-‘:l‘ll.l:ro? the angle-sbiddes. 4, the moth of the

same,
* 3. R
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from particular facts seldom accord with actual na-
ture, and ought never to be indulged in by natural-
ists who study accuracy. Another caterpillar, not
uncommon in gardens, on the hollyhock and other
plants, would at once disprove such an inference: we
allude to that of the angle-shades (Phisgophora me-
ticulesg, OcnseNneimer).  This caterpillar, which is
exceedingly smooth, and is remarkable for changing
in its last moult from a clear green to yellowish
brown, we bhave found during the whole winter in
the folds of the fresh leaves of hollyhocks, cabbage-
lettuce, savoys, &e., quite lively, and feeding in open
weather by no means sparingly. Its defence from
cold may perhaps consist in a supembunaunt supply
of fat, which we may infer that it possesses from the
soft flabby aspect. It is this circumstance which
seems to protect whales from the polar cold, as well
as bears during their torpidity. ¢

Some caterpillars seem to have no less power of
resisting severe cold than eggs; as authentic in-
stances are recorded of their revival after being frozen
wtiff—n circumstance also reported of some serpents
in North Amzrica®. Dr. Lister in this way revived
caterpillars frozen so hard as to chink like stones
when thrown into a glasst; and Mr. Stickney ex-
posed some grubs of a common crane-fly (Tipula
oleracea, T.INN.) to a severe frost, till they were con-
gealed into masses of ice, yet several of them sur-
vived}. Réaumur, however, was unsticcessful in
similar experiments on the gregarious moth of the
fir (Cnethocampa Pilyocampa, STEPHENS), S0 cele-
brated among the ancients as a poison§ 3 for none of
them survived a cold of 2° below zero, Fahr, by
which they were frozen to icell.

* John Hunter, Obs, on Anim. Econ, p. 99,

© ¢ Goedurt, Tnsect, p. 79. ¢ Kirby and Spence, Intr. ii, p. 453,

§ Plhin. Hist, Nat. 35, 9. || Mem. i, *
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within their choice, being usnally found on an exposed

cureant brauch, or under the upper cross-bar ol a.-

paling. We observed one, during several wonths of
the winter of 1828-9, siationary under the lintel of a
door, where a continual eurrent of air must have ren-
dered it exceedingly cold. We have endeavoured
to rouse some of these from their semi-torpidity by
keeping them in o warm room: but though they
would make a few lethargic and unwilling move-
ments, none of them would eat, and the chunge
always proved fatal ®.

We might be led from this instance to conclude
that caterpillars, not covered with hair, become tor-
pid during winter; but such general conclusions

a, Young eaterpillar of the deinker. &, the same, full grawn.
"¢, wuooth eaterpiliar of the angle-sbiddes.  d, the molh of the

saaie.
* IR

A
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A from particular facts seldom accord with actual na-
77 ture, and ought never to be indulged in by natural-
ists who study accuracy. Another caterpillar, not
uncommon in gardens, on the hollyhock and other
plants, would at once disprove such an inference: we
allude to that of the angle-shades (Phlsgophora me-
ticulesa, Ocnsexupmer). This caterpillar, which is
exceedingly smooth, and is remarkable for changing
in its last moult from a clear green, to yellowish
brown, we have found during the whole winter in
the folds of the fresh leaves of hollyhocks, cabbage-
lettuce, savoys, &c., quite lively, and feeding in open
weather by no means sparingly. Its defence from
cold may perhaps cousist in a superabunanm supply
of fat, which we may infer that it possesses from the
soft flabby aspect. Tt is this circnmstance which
seems to protect whales from the polar cold, as well
as bears during their torpidity. .
Some caterpillars seem to have no less power of
" resisting severe cold than egos: as authentic in-
& ‘stances are recorded of their revival after being frozen
" wtiff—a circumstance also reported of some serpents
in North America®. Dr. Lister in this way revived
caterpillars frozen so hard as to chink like stones
when thrown into a glasst; and Mr. Stickney ex-
posed some grubs of a common crane-fly (T7pula
- oleracea, LINN.) to o severe frost, till they were con-
gealed into masses of ice, yet several of them sur-
vived{. Réanmur, however, was unsficeessful in
similar experiments on the gregarious moth of the
fir (Crethocampa Pityocampa, STEPHENS), s0 cele-
brated among the ancients as a poison § 3 for none of
them survived a cold of 2° below zero, Fahr,, by
which they were frozen to icell.

"3 * John Hunter, Obs. on Anim. Econ. P 99. \
+ Goedarl, Insect, p. 79.  t Kirby and Spence, Intr, ii, p. 453.
§ Plin. Hist. Nat. 38, 9. || Mem. .,
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Cuawprer VIIL
Vorasity of Caterpillars, Grubs, aod Maggots,

tnsects, in the early stage of their existence, muy
be compared to an Indian hunter, who issues from
his hut, as ¢hey do from the egz, with a Kkeen
appetite. As soon as he is successful in finding
game, he gorges himself till he can eat no more,
and then laying him down to sleep, only bestirs
himself again t6 go through a similar process of
ﬁorging and sleeping : just so the larvie of insects
oze away a day or more when casting their skins,
and then make up for their long fast by eating with
scarcely a puuse. Professor Bradley calculates
(though upon data somewhat questionable) that 2

pair of sparrows carry to their young about three

thousand caterpillars in a week ® ; but this is nothins;
when compared with the voracity of caterpillars.

the latter we have more accurate calculations than that
of Bradley, who multiplied the number of caterpillars
which he observed taken in one hour by the hours of
sunlizht in a week. Redi ascertained by experiment
that the magzgot of the common blow-fly (Musca cai-
naria) becomes from 140 to 200 times heavier within
twenty-four hourst; and the cultivators of silk-worms
know the exact quantities of leaves which their broods
devour. * The results,” says Count Dandolo, * of
the most exact calculations is, that the gnantity of
leaves drawn from the tree employed for each ounce
of egas amounts to 1609 Ibs, 80z, divided in the
'ullowi:ng- manner:— ° «

= -
* Account of the Works of Nature.
. + Esperienze de Insettisp. 23,

-
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Sorted leaves. Refuse.
s, oz,  lbs. oz,

Fourth g s cat e e onssasnstssaneves IS0 0 27 0
Filthage o veiaisihsieiinvaeniaas. 1098, 0" 102 0

Per ounce of eggs of sorted leaves.., . 1bs.1362 0 142 8
AR P e AR R
Lost from the leaves by evaporation, &c... 105 U

1609 8

He adds to this curious table, that from the 1362 lbs,
of sorted leaves given to the caterpillars, it is neces-
sary to deduct 155 1bs. 7 oz. 4 drs. of litter, consist-
ing of fragments of uneaten leaves, stalks, fruit, &c.,
and consequently that they actually devour only 1206
Ibs. 40z 4 drs. It is necessary also to mention that
of this quantity 745 1bs. 8 0z. of dung are carried from
the hurdles ; and consequently there is only digested
/771 1bs. 7 oz. 4 drs. of pure leaves, which produce
120 1bs. of silk cocoons,—giving a loss by evaporation
jom the worms in gas and vapour of 496 lbs. 4 oz.,
nearly three parts of this loss oceurring in the six last
days of the fifth age®. ‘These deductions, however,
do not affect the amount ecaten by the caterpillars
produced from 1 oz. of eggs, which is upwards of
1200 Ibs. A single silk-worm, as we before men-
tioned, consumes within thirty days about 60,000
times its primitive weight. )
When we take these facts into comsideration, we
need not be surprised at the extensive ravages com-

mitted by other zaterpillars, many of which are much
larger than the silk-worm, and all of them produced
in broods of considerable numwbers. Mr. Stephens,

# Court Dandolo's Art of rearing Silk-Worms,*p. 322-24,
Eng. Transt. y

Y g
bjg his valuable catalogue of British insects, a work of
| 2~2
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-
very extraordinary accuracy, enumerates nearly 2000 h\"

species of native moths and bulterflies; and as the
females of these are for the most part very prolific, we
have little reason o be surprised at the occasional
extent of their depredations. The 2000 species just
mentioned ‘are, besides, not more than a fifth of our
native insects, most of the grubs and maggots of
which are exceedingly voracious and destructive.

It appears to be indispensable for most insects to
feed copiously during their larva state, in order to
supply a store of nutriment for their subsequent
changes ; for many of them eat nothing, and most of
them little, after they have been transtormed into
pupe and perfect insects.  What is no less wonderful,
a corresponding change takes place in the internal
formation of their organs of digestion. A cater-
pillar will, as we have seen, devour in & month
608000 times its own weight of leaves, while the

moth or the butterfly into which it is afterwards trans~_

3

formed may not sip a thousandth part of its weight
of honey during its whole existence, Now, in the
caterpillar, Nature has provided a most capacious
stomach, which, indeed, fills a very large portion of its
body ; but in the butterfly the stomach is diminished
to a thread. By a scries of minute dissections,
conducted with great skill, Heroldt traced these
changes, as they successively occur, from the cater-
pillar to the butterfly. In the caterpillar ‘he found
the gullet, the honey stomach, the true stomach, and
the intestines capacious. Two days after its first
change all these are visibly diminished, as well as the
silk reservoirs, which, in a chrysalis eight days old,
have wholly disappeared ; while the base of the gullet
is dilated into a crop, and the stomach still more ¢on-

v

tracted into a spindle form. When near its ch:m;_v‘éﬂ

into the perfect insect the gullet is still more drawn
out, while the crop, still small, is now on one side of

S

|
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- ‘s / “View of the upper side. View of the under side.

s
-

A, B, G, The teso.
phagus and its ap-
peodages.

I:.h E; The m}
mach ;—a of
“uscles whp::“zpi.‘

tines, PN
E, ¥, The first
large intestise, ' F,
G, the second, G,
H, the thind, \
1,1, The sixsmall
intestines,

Viscers of the Cossus.
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A—A, ) f Vapessa urticm, msgaified,
mlwinu(:f.m‘y:;g? o, the gullet, b5 b b, palmonary tubes,
€6 ligament of the stamach.  ddd d,

a=b, the

44, transpatent risgy of the
=ame, ¢ e, small intestines, ff, theirorigin, ¢ g & &, tigir wind-
mgs. k&, 1he reetum,
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. /& the gnllet, and in the butterfly is enlarged into n

¢ biotey-stomach.

l 2
2 3 4 1
a a- . :
& /
&
o 8 $
a

Infextianl eanuls of the caterpillar, puoa, nnd Lateriy,
1. Cuterpillar, “a. the wsophagns. b, the stomach, ¢ d, the’
1o [arge intestines, ]

2 Pup fwo daysold, @, the msaphag &, the sr he cd,
4 the twa Iarge intestines. :
& A & eight days oM. a, dilation of the a@saphagus, forming
e crop ot homey-stomach.

4. Papa finmediately before its transformation. w, the bﬁﬂf{-
stormach become n lateral appenilage of the aophsgus.. b,
the stomach. ©d, the large intrstines.

5, Butterfly, a, heney-stomach, b, the digesting stomach, e,
the large intestines beeome very long. &

It is remarkable that in men of such extraordinary
" appetite as amounts to a disease (Bulimia, CuiLex),
the natural capacity of the stomach, which, accord-
ing to Blumenbach, contains sbout three pints®,
is very much enlarzed. This was peculiarly the
case with Tarare, an Italian juggler, who, from swal-
 lowing flints, whole baskets of fruit, &c., seems
to have enlarged the capacity of his stomach so as
to render his appetite insatiakle. M. Tessier, of the
¥ejafrmary at Versailles, where Tarare died of con-
~ samplion, found on examination that his stomach
* Blumenbach, Physiol,, 5. xxiii. A
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was prodigiously distended®. The same must have
been the case with the French prisoner at Liverpool,
who, on the testimony of Dr. Cochrane, consumed,
in one day, sixteen pounds of raw meat and tallow
candles, besides five bottles of porter .

The mandibles of caterpillars, which do not act
perpendicularly like the jaws of quadrupeds, bat ho-
rizontally, are for the most part very sharp and strong,
being of a, hard, horny substance, and moved by
powerful muscles. They are, for the most part,
slightly bent in the form of a reaping-hook; having
the concavity indented with tooth-shaped projections,

R

formed oyt of the substance of the jaw, and not socketed :
as the teeth of guadrupeds. These are made to meet ¢
like the blades of a pair of pincers; andinsomecases '
they both chop and grind the food§. Besides these : 1
there is a pair of jaws (maxille) placed on each side

ofithe middle portion of the under lip ; and, from their
being of a softer substance, they seem to be more foi} \
the purpose of retaining the food than for masg:tiol?}
This formidable apparatus for masticating ( P”/

is well adapted to supply the large demands of the
capacious stomachs of larve ; and when we consider
that all of them are employed in eating at least for
ten or twelve hours in the day, and a great number
during the night, we need not wonder at l!lenr ex-
tensive ravages upon the substances on which they”
feed. It may be interesting, however, to give a few
examples of their destructiveness 3 and with this view F
it will be convenient to consider them under the three
popular names of caterpillars, grubs, and maggots,

S

CATERPILLARS.
"The rivages of caterpillars are amongst the mos {’

® M, Percy in Rapport d'Tnstitute Nationelle,
+ Med; and Phye, Tourn. 115 209, - ¥ Cuvier, Anat, Com., ii. 322,
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conspicuons of insect depredations, in consequence
of their being committed upon the leaves of trees,
bushes, and plants, which are often stripped as bare
as in winter.  Even thie smaller sorts of caterpillars
became, from their multiplicity, sometimes as destruc-
tive as those which are of considerable magnitude.
During the summer of 1827 we were told that an extra-
ordinary dlight had suddenly desiraved the leaves of
all the trees in Oak-of- Honour Wood, Kert. On going
thither,* we found the report had been little exagge-
rated 5 for though it was “in the leafy maunth of
June,” there was scarcely a leaf {0 be seen on the
oak-trees, which constitute the greater portion of the
wood:.  But we were rather surprised when we dis-
covered, on examination, that this extensive destruc-
tion had been effected by one of the small solitary
leaf-rollers (ZTortriz viridana, Hawonrrn) *; for one
of this sort seldom consumes more than four or five
gAleaves, il so much, during its existence. The num-
| ber, therefore, of these caterpillars, must have been
~~~salmost beyond conception; and that of the moths,
the previous year, musl also have been very great;
for the mother moth only Iays from fifty to a hundred
eggs, which are gined to an oak branch, and remain
during the winter. It is remarkable that in this
wood during the two following surmmers these cater-
pillars did not abound f. y .
Instances like this, however, from solitary species,
are, we believe, less common than those of the ravages
of gregarious caterpillars. In 1826, colonies of the
bufftip (Pygaera bucephala, OCHSENIEIM.) were in
° some parts of the country very abundant.  We re-
marked them particularly at Harrow-ou-the-Hill, aud
at Compton-Basset in Wiltshizé. From their feeding
. apmompany, they strip a tree. branch after branch,
' ® Seefigures of this caterpillar and its moth in ¢ Insect Archi-
Tecture,’ p. 162-3, TR
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» )

scarcely leaving a fragment of a leaf, till a greu‘)- .
portion of it is completely bare.  Some of the magni- \(1
ficent beeches in Compton Park, from this cause,
appeared with the one-half of their branches leafless
and naked, while the other half was untouched. |
Besides the beech, these caterpillars feed on the oak,
the lime, the hazel, the elm and the willow. When
newly hatched they may be readily discovered, from
their singular manner of marshalling themselves, like
a file of soldiers, on a single leaf, only eating it half
through ; and in their more advanced stage, their
gaudy stripes of yellow and black render them very
conspicuous on the branches which théy have nearly
stripped bare. The cuckoo feeds as greedily npon
them as they do on leaves, and may be seen early in

{
)

a

Ravages of the bai tip eaterpillar (Pygera bucephals). a, the
llflbgwwn eaterpilinr, &, the moth. _ ¢ ¢, n Tine of alung aters
pillars advancing mlong o leal and devonring it balf through as
they march, d, the CRR
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and devouring them by dozens*,

Those caterpillars which feed npon fruit-trees and
hedge-shrubs are still more likely to attract attention
since, when any of these are abundant, it is scarcely
possible to stir out of doors without obsérving them.
Thus, in the suburbs of London, in the summer of
1529, not only the orchards and gardens, but every
hedge, swarmed with the lackey-caterpiliars (Clisio-
campa neustria), which are what naturalists term
polyphagous feeders, thatis, they do not confine them-
selves to a particular sort of tree, but relish a great
number., The hawthorn, the blusckthorn, and the
oak, however, seem to be most to their taste ; while
they are rare on the willow, and we have never ob-
served them on the poplar or the elder.

Another of what may be appropriately termed
the encamping caterpillars, of a much smaller size,
and of a different genus, is the small ermine (¥po-

E _J!ﬁ the morning perched in the midst of their colonies,
)

& nomeula padella), which does not, besides, feed quite

%0 indiscriminately ; but when the bird-cherry (Pri-
ses padus), s peculiar food, is not to be had, it
will put up with blackthorn, plum-tree, hawthorn,
and almost any sort of orchard fruit-tree.  With re-
spect to such caterpillars as feed on different plants,
Réanmur and De Geer muke the singular remark,
that in most cases they would only eat the sort of
plant upon which they were originally hatched 1.
We verified this, in the case of the caterpillar in ques-
tion, upon two different nests which we took in 1806,
from the bird-cherry at Crewfordland, in Ayrshire,
Upon bringing these to Kilmarnock, we could not
readily supply them with the leaves of this tree ; and

« having then only a slight,ncquainlance with the

| |

jbits of insects, and imagining they would ecat any
wort of deall we tried them with almost every thing
= J. R # De Geer, Mem. i, 319,
N
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v
r
areen in the vicinity of the town ; but they refused "}N-
touch any which we offered them. Afier they hat
o fasted several days. we at length procured some fresh
branches of the bird-cherry, with which they zorged
themseives so that most of them died, Last sum-
mer (1829) ‘we agnin tried a colony of these cater-
pillars, found on a seedling plum-tree at Lee, in
Kent, with blackthorn, hawthorn, and many other
leaves, aud cven with those of the bird-cherry; but
they would touch nothing except the seedling plum,
refusing the grafted varietios ™, '

\.

Enchmpment of the caterpillar of the small ermioe (Yposmenta
pedella) on the Siberkan eridh, s

A circumstance not o little remarkable in so very
nice a feeder is, that in some cases the mother mot? ./
. will deposit her egrs upon trees not of indigenous \

growgh, and not even of the same genus with her \
*J. R, 2
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t'.L usual favourites. Thus, in 1825, the cherry-apple,
~"or Siberian crab (Pyrus prunifolia, WiLLDENOW),
so commonly grown in the suburbs of London,
swarmed with them. On a‘Single tree at Islington
we counted above twenty nests, each of which would
contain from fifty to a hundred caterpillars; and
though these do not grow thicker than a crow-quill,
so many of them scarcely left aleafundevoured, and,
of course, the fruit, which showed abundantly in
spring, never came to maturity. The summer fol-
lowing they were still more abundant on the haw-
thorn hedges, particularly near the Thames, by Bat
tersea-and Richmond.  Since then we haye only seen
them sparingly ; and last summer we could only find
the single nest upon which we tried the preceding
xperiment®. 'This present spring (1830) they have
again appeared in millions on the hedges.
Reéaumur says that in some years they were ex-
ceedingly destructive to his apple-trees, though they
- did not touch his pears, plums, or apricotsi, which
h\A agrees precisely with our own remarks.  We are well
aware that there are several species of the small er-
mines, all similar in manners, such as the one which
feeds on the spindle-tree (Euonymus), and produces
the prettiest moth of the genus (¥ponomeuta Enony-
mella) ; but our preceding remarks all apply to one
species. J
In 1829 we remarked a very extraordinary num-
ber of webs of some similar caterpillar, of which we
did not ascertain the species, onthe willows in Hol-
land and the Netherlands, from Amsterdam to
Ostend.  In some districts, particularly near Bruges
and Rotterdam, the leaves were literally stripped
from whole rows of trees; while other rows, at no
’,-a’nsidemble distance, were entirely free from t.he‘ir
ravages. A foreign naturalist, quoted by Harris in
4 * 1 R, $ Réaumur, Mem, . 198, ~
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his Aurelian, says, that the caterpillar of the Camber-

well beauty (Vanessa Antiopa), which feeds grega-

riously on the willow, sometimes defoliates the trees
of a w ole district in the Low Countries; but the
ravages observed by us were evidently made by the
gterpillars of some small moth *.

None of the preceding details, however, appear 5oy
striking as what is recorded of the brown-tail moth
(Porthesia curiffua) by Mr. W. Curtis f, whose
multitudinous colonies spread great alarm over the
countryin the summer of 1782. This alarm was much
increased by the exaggeration and ignorant details
which found their way into the newspapers. The ac-
tual numbers of these caterpillars must have been im-
mense, since Curtis says, ‘“in many of the parishes
near London subscriptions have been opened, and
the poor people employed to cut off the webs {at one
shilling per bushel, which have been burnt under the
inspection of the churchwardens, overseers, or beadle
of the parish : at the first onset of this business four-
score bushels, as I was most credibly informed, were,
collected in one day in the parish of Clapham."

It is not, therefore, very much to be wondered at,
that the ignorant, «who are so prone to become the
vielim of groundless fears, should have taken serious
alsrm on having so unusnal a phenomenon forced
upon their attention. Some alarmists accordingly
asserted that the caterpillurs *“ were the usual presage
of the plague ;" and others that they not only pre-
saged it, but would actually cause it, for “ their
numbers were great enough to render the air pesti-
lential,” while, to add to the mischief, * they would
destroy every kind of vegetation, and starve the cattle
in the fields,” * Almost every one,” adds Curtiss

*J. R.

+ Lurtis, Hist. of Brown-tail Meth, 4to, London, 1782,
I See Insect Architecture, page 330, for a figure of the nest.
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* ignorant of their history, was under the greatest
apprehensions concerning them ; so that even prayers
were offered up in some churches to deliver the
country from the apprehended approaching cala-
mity.”
It seems to have been cither the same eaterpillar, or
one very nearly allied to it, probably that of the
seolden-tail (PorthesiaClirysorrhaa), which, in1731-2,
produced a similar alarm in France. Réaumur, on
gomg from Paris to Tours, in September 1730, found
every oak, great and small, literally swarming with
them, and their leaves parched and brown as if some
burning wind had passed over them ; for when newly
hatched, like the young bufi“tips, they only eat one
of the membranes of the leaf, and of course the other
withersaway, These infant legions, under the shelter
of their warm nests®, survived the winter in such
numbers, that they threatened the destruction not
only of the fruit-trees, but of the forests,—every tree,
18 Réaunur says, being over-run with them. The

l Puarliament of Paris thought that ravages so widely

¢
\
v

»

extended loudly called for their interference, and
they accordingly issued an edict, to compel the people
to uncaterpillar (déecheniller) the trees; which Réau-
mur ridiculed as impracticable, at feast in the forests,
About the middle of May, however, a succession of
cold rains produced so much mortality among the
cuterpillars, that the people were happily released
from the edict; for it soon became diflicult to find «
single individual of the speciest. Inthe same way the
cold rains, during the summer of 1829, seem to have
nearly annihilated the lackeys, which, in the early part
of the summer, swarmed on every liedge around
London1. The ignorance displayed in Frauce at the
time in question was not hiferior to that recorded by

. . ® See Tnsect Architecture, pe 331, fora figure,
1 Réaumur, ii. p, 137, ' { Tnsect Architecture, p. 329,



210 INSHCT TRANSFORMATIONS,

Curtis; for the French journalists gravely asserted )‘ <13

that part of the caterpillars were produced by spiderss,
and that these spiders, and not the caterpillars, con=-
structed the webs of the slime of snails, which they
were said to have been seen collecting for the pur-
pose! Vorily,” exclaims Réaumur, *“there is
more ignorance in our age than one might believe.”

It is justly remarked by Curtis, that the caterpillar o
the brown-tail moth is not so limited a feedér assome,
nor so indiscriminate as others; but that it always
confines itself to trees or shrubs, and is never found
on herbaceous plants, whose low growth would seldom
supply a suitable foundation for its web. Hence the
absurdity of supposing it would attack the herbage
of the field, and produce a famine among cattle,
Curtis says it is found on the * hawthorn most plen-
tifully, oak the same, ¢lm very plentifully, most fruit-
trees the same, blackthorn plentifully, rose-trees the
same, bramble the same, on the willow and poplar
scarce. None have been noticed on the elder, walnut,
ash, fir, or herbaceous plants.  With respect {0 fruit- |
trees the injuries they sustain are most serions, as, in
destroying the blossoms as yet in the bud, they also
destroy the fruit in embryo; the owners of. orchards,
therefore, have gréat reason to be alarmed.”

The sudden appearance of greal numbers of these
caterpillars in particular years, and their scarcity in
others, is in some degree explained by a fact stated
by Mr. Salisbury. ‘“‘A gentleman of Chelsea,” he
says, “has informed me that he once took a nest
of moths and bred them; that some of the egas
came the first year, some the second, and others of
the same nest did not hatch 6l the third season *,”
We reared, during 1529, several nests both of
the brown-tails and of the rolden-tails, and a pu™-
ber of the females deposited their eges in our nurse-

3 * Salisbury, Hints on Orchards, piB3s %

L.

N cLa s . g
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cages 5 but, contrary to the experiment just quoted,

<" 4l of these were hatched during the same autumn *.
The difference of temperature and moisture in par-
ticular seasons may produce this diversity.

An alarm, similar to those we have recorded, was
produced in France in 1735 by the green-striped
caterpillars of a moth very common in Britain, called

y collectors, from a mark on its upper wings, the Y,
or more properly the y moth (Plusic Gamma, Ocns.)
Though ranked in some classifications dmongst the
nocturnal moths, it flies chiefly by day, and may be
seen in Baitersea-fields, or other moist meadows, flit-
ting from herb to herb and flower to flower, in short
and low flights; for it seldom soars higlier than the
tallest grass-stem, or the crimson flower-heads of the
knap-weed, upon whose honey it sometimes regales,
remaining on the wing all the while it is sipping it.
During the cold rainy summer of 1829 it was almost
the only moth which appeared plentiful +. At least

./ 7 two broods seem to be produced during the season;
M which may account for its being fouud from May Gl
= " \he setting-in of the winter frosts.

Notwithstanding it being so plentiful, however,
we have not heard of its having ever been so destruc-
tive here as in France, where, a8 usual, l}le most
improbable causes were assigned for its increase.
“In some places,” says Réaumur, *they assured
me they had seen an old soldier throw the spell 3 and
in other places an ugly and mischievous old woman
had wrought all the evilf.” These SUPPOSP‘I super=
natural agents, however, must have been either very
numerous or very active to fill, not ouly the gardens
but every field, with legions of those caterpillars, which
devoured almost every green thing, and left only,
_the statks as monuments of their devastation.  The

“ alarm proceeded farther, for it began 10 be whispered

SR, E I { Itéaumur, i 336,

AN
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that they were poisonous ; and many were in conse-

quence afraid to touch soups or salads. Réaumur

thought it incumbent on him to refirte this notion at
some length ; but we ecannot accept his doctrine as
very palatable, when he tells us that few dishes of soup
or salad are grer prepared without containing cater-
pillars, and yet all the world are not poisoned thereby,

any more than by eating oysters or viper broth@

He endeavoured also to account by calculation for
their excess, from the data of the female moth lay-
ing about four hundred eggs. Now, if there were
only twenty caterpillars distributed in a garden, and
all fived through the winter, and became moths in
the succeeding May, the eggs faid by these, if all
fertile, would produce 800,000, a number much more
than sufficient to effect great destruction®. Did
not Providence, therefore, put causes in operation to

M

lr:'l:‘l‘l;‘{m'b“s SE8h 7: '::lhof leaf, b, th ¥,
mugnilied,” on & mO afe b, the egx leat,
noturdl yize, o, ‘i,"lm.m i, the pupa. ¢, the m-;fu. bt

y ® Réaumur, . 337,

o

(Plusip Gamma). g, the egiteue = |
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9 N keep them in due bounds, the caterpillars of this
, I }

moth alone, leaving out of consideration the 2000
other British species, would.soon destroy more than
half of our vegetation.
The caterpillar just mentioned, amongst other pot=
herbs, attacks coleworts and.cabbage; and may
®ometimes be found there nlong with another, not
uncommon, but seldom very destructive, called by col-
lectors the burnished brass (Plusia chrifsitis), which
differs little from the caterpillar of the y moth, except
in being of a brighter green.  Another, called the old
gentlewoman (Mamestra brassice, TREITSCHE), 1S 0
destructive to cabbages in Germany, that the gar-
deners gather whole baskets full and bury them;
but as Rosel remarks, they might as well endeavour
to kill & crab by covering it with sea-water, for it is
natural to them to burrow under ground when they
change into chrysulides®. We have seen this cater-
pillar, as well as that of the brown-eye (Mamestra
oleracea), do considerable demage in Wiltshire, but
‘pothing to what is reported of it in Geérmany.

The leaves of cabbages, cauliflower, brocoli, cole-
worts, and turnips, are frequently devoured to a
more considerable extent by the sub-gregarious cater-
pillars of the white butterflies (Pon.h.a brassice; 1.
napi, &) From the great multiplicity of the but-
terflies, indeed, and from there being two broods
in the year, we huve reason to wonder that their
ravages are not more extensive. But we have re-
marked that they seem more partial to wnl(_l than
cnltivated plants; for we have seen, near Islington,
the oleraceous weeds, such as rape (Brasstea napus),
over-run with them in the very same fields with cul-
tivated cabbages, which were not tn-;lcheq +5 s0 that

pe caterpillars are not always so injurious as we
might at first suppose, since in this case they tend to
Rasel, Luseckten, i iv, 170, +J. R.
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keep down the weeds, while the birds and the »
ichneumon-flies keep them in check by making prey
of them. L

The gregarious caterpillars of an allied species,
called the black-veined white butterfly (Pieris Cra-
tegi, STEPHENS), is in some seasons and districts
1o less destructive to orchards and hawthorn hedzesy
than the preceding ones are to the kitchen-garden.
Salisbury, wio wrote at Chelsea in 1815, says it
“ commits great destruction every spring, and not
only to the apple-trees, but other kinds of fruits*.”
Mr. Stephens. writing in 1827, says, © in June 1810,
I saw it i plenty at Coombe Wood, and in the fol-
lowing year 1 captured several at Muswell-hill, since
which time I have not seen any at large .7 Mr.
Haworth also says, it has not of late years been
seen at Chelsea, where it formerly abounded.” We
bhave never met with it at all. According to Salisbury
the female butterfly lays lier eggs near the extremity .\

of an old rather than a young branch, and covers |

them with a coating of gluten, which ig both imper
vious to moisture and impenctrable (this we douln;
to the bills of birds. | ¢ [n this state,” he adds, ** we
have instances of ¢heir remaining without losing their
vitality for several years, until a favourable opportu-
nity of their being brought into existence arrives }.”
The caterpillars, which are at first black and hairy,
live in common in a silken tent. They become sub-
sequently striped with reddish brown, and disperse
over the trees. This caterpillar and its butterfly are
figured in a subsequent page.

Our gooseberry and red-currant bushes are very
frequently despoiled of their leaves, both by the
speckled eaterpillar of= the magpie-moth (Abm;t;f""..'/
grossulaviala), and by what Réaumur terms the{

o Hirts on Orchands, p. 56. 1 Klustrations, i. Haosfetlata, 27
% Hints on Orchards, p. 57,
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Jendo-caterpillars of one of the saw-flies (Nemalus
 Ribesti, Sternesns).  The Jatter insect has a flat yel-
low body and four pellucid wings, the two outer ones
marked with brown on the edre. In April it issues
from the pupa, which has lain under ground from
the preceding September. - The female of the goose-
whberry saw-fly does not, like some of the family, cut &
groove in the branch to deposit her eggs ;—** of
what use, then,” asks Réaumur, **is ker ovipositor
saw*?" In order to satisfy himself on this point, he
introduced a pair of the flies under a bell-glass along
with a branch beut from a red-currant bush, that he
might watch the process, The female immediately
perambulated the leaves in search of a place suited to
her purpose, and, passing under a leaf, began to lay,

i ",\;"

S Ay Of the gooseberry iTnmintes, Ribedii, STEPRNS).

- by ailu:-:r:‘;: ;yh: m.f.';? of ;g..\rf"d 4, tirs eateryillars eating.

SO0 o o rolled np,  fyone extendels by . P

f * Set Insect Architeoture, chiap, viiy for @ description of this
curious instrument
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depositing six eggs within a quarter of an honr. LS

Each time she placed herself us if she wished to cut
into the leaf with her saw; but, upon taking out
the leaf, the exzs appeared riather projecting than
lodged in its substance. ‘They adhered so firmly,
however, that they could not be detuched without
crushing them. He could not discover any groove®*;
but we think it likely that a minute cut is made in
the exterior inembrane of the leaf, the edges of which
grasp and hold firm the part of the egg which is
thrust into it by the insect. Be this as it may, the
caterpillars are hatched in two or three weeks ; and
they feed in company till after midsummer, frequently
stripping both the leaves and fruit of an extensive
plantation. The caterpillar has six legs and sixteen
pro-legs, and is of a green colour mixed with yellow,
and covered with minute black dots raised like sha-
green. In its Jast skin it loses the black dots and
becomes smooth and yellowish white. The Caledo-

nian Horticultural Society have published a namber

of plans for destroying these caterpillars. ,
An allied species of saw-fly (Nematus Capree,
Stepnens) frequently becomes extensively destruc-
tive to several species of willow, sallow, and osier.
It is <o Jike that of the mooseberry, and that of the
willow (Nematus salicis), which is not British, that it
has been confounded with these by Fabricins, Stew-
art, Gmelin, and other authors. In the summer of
1828, we observed a considerable group of young
standards of the gzolden osier (Saliz vitélling), in a
nursery at Lewisham, rendered quite leafless by these
cnterpi'llars; which, when fcedin_g, throw themselves
into singular postures by !loldm_g only with their
fore feet. The fly appears in spring, and places it
egas in a round ‘patch on the back of the leaf, and
. hot along the nervures, like dhe gooseberry saw-fly.
* Réaumury v. 125,

ol
\
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| During the three last summers, we also remarked °
7 that the alders (Alnus glutinosa) along the banks of
the Ravensbourne, in Kent, were extensively stripped |
of their leaves by a saw-fly chterpillar, very like the
preceding, but of a larger size*. It appearsto be
the same as one figured by Réaumurf (Selandria
Alni? Steeuess).

\ a, Nemattus caprece, on the osier; b, Selandria alai? on the aliler.

b gAnother slimy caterpillar of a saw-fly, allied to
/- ahat of the cherry (Zenthredo Cerast), is called the
slug worm in North America, where it has increased
* J. R, 1 Réaumur, vol. v., pl. 11, fig, 1, 2,

_ U
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eo numerously as to threaten the entire destructio
fruit trees, including the cherry, plum, pear,
quince. Where they ave numerous, the air becor
loaded with a disagreeable and sickly efluvium. The
history of this orchard pest has been admirubly

written by Professor Peck®,

When a turnip crop has been fortunate enough to
escape the ravages committed on it in the seed leaf
by a small jumping beetle ( Haltica nemorum, Iuri-
Ger), and by ‘a root weevil (Nedyus contracius,
Srepnrns), a no less formidable depredator some-
times appears in a eaterpillar belonging to the saw-
fly family (Tenthredinidar), and apparently of the
genus Alhalia. An ivstance is recorded by Mar-
shall, in the Philosophical ‘Transactions, of many
thousand acres having had to be ploughed up on
acecunt of the devastations cansed by these insects.
1t is, lie informs us, the general opinion in Norfolk,
that they come from over-sea ; and a farmer averred i
that lie saw them arrive in clouds so as to darken .
the ajr, while the fishermen reported that they hu'('.
repeatedly witnessed flights (}l' them pass over their
heads when they werd at a distance from fand. On
the beach and the cliffs, indeed, they lay in heaps,
50 that thev might have been taken up with shovels ;

while three miles inland they crowded together like
a swarmn of beest.

We have little doubt, however, that these details
are put in an inverse order; as frequently occurs in
histories of the proceedings of inseets by those but
little acquainted with their habits. Insects of this .
family, indeed, seldom fly fur, and could not at all
events cross the sea, unless it might be a narrow bay,
orinlet; and if they had, we ought to have heard o+
their departure as well as their arrival, since their

* Nat, Hist. of the Slug Worm, Boston, 1799,
+ Phil. Trans. vol, 1xxiii, p, 317.
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Abxtruordinnry number could not have failed to at-
tract public notice on other shores. The nature of
these insects is to lie in the.pupa state during the °
winter under ground ; and when, at its appointed
time, the fly comes forth, it only lives te lay its eggs,
usually dying within a few days or weeks. It must
have been, therefore, after the laying their exes on the
turnips, and not before, that clouds of the flies were
seen at sea and on the shore, though not arriving,
but going away. They were, doubtless, impelled by
that restless desire of change felt by all animals
when death is approaching, and which in tropical
countries is yearly exemplified in the destruction of
locusts, for these always mnake for the sea, and
perish there, But though they were thus got rid of
in August, 1782, they left a progeny behind them
in the black caterpillars which were hatched from
their egas. In the summer of 1753, accordingly,
we are told by Mr. Marshall, that whole districts

A were ravaged by them,—the descendants, of course,
in the second generation, of the saw-flies which pe-
rvished on the beach and at sea the preceding uu-
tumn. - X

Some caterpillars, which either conceal them-
selves under ground, or feed on roots and the wood

of trees, do considerable injury, without apparent
cause ; and often give occasion to the p})plllnr notions
respecting mysterious blights, In this manner will
the caterpillars of the ghost moth (Hepialus Humuli)
gnaw the roots of the burdock, and, what is of more

°©  ¢onsequence, of the hop plant, till the shoots are
weakened and the leaves droop in bright sunshipe.
 We have repeatedly seen, in-the gardens about Lee,
agdsrze branch of the red.currant bush, though pre-

* wiously,healthy and louded with fruit, all of a_ sud-
den droop, and wither, giving good cause to sur-
mise, except in the leaves not being brown or

U2

.
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parched, that it had been struck with Jightning. On
cutting into such branches, however, the cause was
uniformly found to be ¢he ravages of the caterpillar
of the currant hawk-moth (Hgeria tipuliformis,
Sterrens), which abotnds in the vicinity. But we
have also remarked that it only occasionally produces
this effect upon the trees; for several bushes upon
which we have found old pupa-cases projecting from
the bark, remained healthy and uninjured®. Sir
Joseph Bauks showed Mr. Kirby a currant branch
perforated by this caterpillar to the pith, and said the
size of the fruit was in consequence diminishedt.
In Germany it is reported to destroy even large
bushes of the red curriant. There can be no doubt
that the caterpillars of the goat moth frequently
destroy willow, poplar, and oak trees, of considerable
maguitude ; but the mother moth scems to prefer
laying her egos upon those which have already
begun to decay. A black poplar tree, not thicker
than a man’s lew, and stripped on one side of morg
than a foot of the bark, was bored by above a dozen
caterpillars of the clear underwing (Zgeria asiki-
formis, Stepuesg),without seeming (6 have its
growth at all retardeds.

It does not appear that a minute moth, called by
Leeuwenhoeck, who writes its history, the wolf, and
by Haworth the mottled-woollen (Ph. Tinea granella,
Lixxzus), is so abundant in Britain as to do much
damage to the grain stored in granaries, upon which
it feeds, But it seems to have created considerable
alarm on the Continent. It has been found near
London, and may incrense with us. The cater-
pillar, which is smooth-and white, ties together with
silk several graiiis of wheat, barley, rye, or oats, weav-

*+ IR, 4 Kirby and Spesice, vol. 1. p. 197,
4 See Ins. Archit., p. 192,

&.
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Lling a gallery between them, from which it projects its

head while feeding 5 the srains, as Réaumur remarks,
being prevented from rolling ar slipping by the silk
which unites them. e justly ridicules the absurd
notion of its filinr off the outer skin, of the wheat by
rubbing upon it with its body, the latter being the
softer of the two; and he disproved, by experiment,
Leeunwenhoeck’s assertion that it will also feed on
woollen eloth. Tt is from the end of-May till the
beginning of July that the moths, which are of a
silvery grey, spotted with brown, appear and lay their
egers in granaries.

The caterpillar of another still more singular
grain moth (Zinea Hordel, Kinny) proves some-
times very destructive to granaries. ‘The mother
moth, in May or June, lays about twenty or more
egas on a gruin of barley or wheat; and when the
caterpillars are hatched they disperse, each selecting
a single arain. M. Réawmur imagines that san-

| guinary wars must sometimes arise, in cases of pre-
‘oceupancy, a single grain of barley being a rich

Waf®  Teanstorimations of the grain moths. @, grin of barlay includ.

ing ¢ caterpliar; b, ¢ the grain out across, seet to e hollowed
out, nwd 'vl:;al Ly a pmim1 of ¢k d, the moth (inen
Hurdei): ¢, grains of wheat tied. together by the ecaterpillar, 3
¢, the moth ( Buplocamus granella). 3

u
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heritage for one of these tiny insects; but he con-
fesses he never saw such contests®. When the

" caterpillar hus eaten ite way into the interior of the

.

grain, it feeds on the favina, taking care not to gnaw
the skin nor 2ven to throw out its exerements, so that
except the little hole, scarcely discernible, the grain
appears quite sound. When it has eaten all the
farina, it spins itself a case of silk within the now
hollow grain, and changes to a pupa in Novembert.

Two other caterpillars of o different family, the
honeycomb math (Galleria cereana, F'Anr.), and the
honey moth (G. alvearia, Fanw.), the first having
square, and the second rounded winast, do very
considerable damage to the hives of bees. [l
moths of both, according to Reéaumur, appear about
the end of June or beginning of July: and when in
danger they run rather than fly, gliding with such
celerity that they can easily elude the vigilance of
the bees, which, indeed, it we may trust  Swam-
merdam, never attack them; nor prevent their en-
trance into the hives, unless they chance to brush
against them in their passage.  But Réaumur ge-
tually saw the bees” pursue one, though without
suceess. It becomes easy for a moth, at g1 events,
to lay egas among the combs; or as Keys says, at
the entrance of the hive: this writer adds,  ghe
spins a close and strong webto defend the young §;
which is imposeible, as no insect, subsequent t0’ ils
larva state, can Epin.

'.l-'l;c caterpillar of the first species, ¢ wherever it
Passes,™ says Swammerdam, “ gnaws round holes
through the waxen cells, one caterpillar sometimes

reaking open and destroying fifty or sixty cellf:
* See Insect Architecture, p- 231,
t Réaumur, Mem., vol. ii. - 486, &e.
§ Stephens’s Catalogue, vol. ii, p, 213,
& Kers, Treatise on Bees, p. 178, edit, 1814,

=4
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~M\Vllcre\'er it penetrates it always fabricates a hollow
~ tubulated web, in which, as a rabbit in its burrow,
it can very swiflly pass frofn one part to another,
and speedily run back again. It fills the whole
comb with such webs, and turns if2elf in them
every way into various bendings and windings; so
that the bees are not only perplexed and disturbed in
their work, but they frequently entangle themselves
by the claws and hairs of their legs in those webs,

and the whole hive is destroyed.”
The other species he accuses of being not only
] destructive to the wax, but to the bees themselves.
“I saw one of these little caterpillars,” he says,
* whilst it was still small, and was breaking the cells
in which the pupa of the bees lie, and ealing the wax

% Travsformntions of the honeveamd moths. 4, 4, a, Galleries of

( the Tell-boring caterpillis ; & tho fomule; ¢, the male motled Gal-
lerin altearin); d, d,d, d, guleries of the wax-eating eater-
pillar, e, seon nt the entranee; fi the same exposed; g, its
coceon; A, the moth (Gallerin cereana).
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there, cover up these pupe with its excrements, so.
that they could scarcely be known.” He adds with
great naiveté, “ I haveslearned these matters much
against my inclination, and have been full of wrath
against the insect for thus defiling and killing some
bee pupie which I hud designed to observe in their
changes®.”

M. Bazin,a friend of Réaumur's, discovered the
caterpillar of a moth of this order feeding on choco-
late, of which it seemed very choice, always pre-
ferring that which had the finest flavour.  The moth
is sometimes produced in September, and some-
{imes in the beginning of the following summer.
It is probable that, like the cheese-fly, it might, in
default of chocolate, select some other alimentf.

» Swammerdam, vob. i p. 2250 Réawnuy, vol. iii. p. 277,
L)

A .
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Voracity of Caterpillars, Grabs, ard Moggots;—eontinusl,

Gruss.
-
We [requently hear farmers and gardeners com-
plaining that their produce is destroyed by * the
grob 5 they might with equal propriety accuse
* the bird” when their ripe seeds are devoured by
sparrows, chaflinches, linnets, and other secd-
eaters,  Instead of one sort of grub, as the expression
seems to indicate, we are fur under the mark in
reckoning a thousand species indigenous to Brétain,
each peculiar in its food and its manners. We shall,
however, adhere as nearly as possible to the terms in
A.\common use; but as the larvie of the crane-flies
(Jipulidee, Leacn), being without legs, cannot be
nccurately ranked with the legzed orubs of beetles,
we shall consider them as magiotg, though they are
usually termed grubs by the farmers.

The most destructive, perhaps, of the creatures
usually called grubs, are the larvie of the may-bug
or cockchafer (Melolontha vulgaris), but lo_o well
known, particularly in the southern and midland
districts of England, as well as in Ireland, where
the grub is called the Connaught worm*® ; but fortu-

" *  nately not abundant in the north. We only once
met with the cockchafer in Scotland, at Sorn, in Ayr-
shiret. Even in the perfeet state, this insect is not
-adittle destructive to the leaves of both forest and

1 £ Jruit trees,  In 1823, we remember to have observed
almost all the trees about Dulwich and Camberwell

* Bingley, Anim, Biog. vol.iii. p. 230.° f J. R.

’ a
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“defoliated by them; and Salisbury says, the lca\'csj i
of the oaks in Richmond Park were so eaten by \ {
them, that scarcely an entire leaf was left. But itis
in their previous larva state that they are most de-
structive, as wve shall see by tracing their history.

‘I'he mother coclchaler, when about to lay her egas,
digs into the earth of a meadow or corn-field to the
depth of a span, and deposits them in a cluster at
the bottom of the excavation. Rosel,in order to
watch their proceedings, put some females into
glasses half-filled with earth, covered with a tuft of
grass, and a piece of thin muslin. 1In a fertnight,
he found some huudreds of eggs deposited, of an
oval shape and a pale yellow colour. Placing the
glass in a cellar, the eggs were hatehed towards
autumn, and the grubs increased remarkably in size,
In the following May they fed so voraciously that
they required a fresh turf every second day; and
even this proving too scanty provender, he sowed in
several garden pots a crop of peas, lentils, and salady =
and when the plants came up, he put a pair of grubs
in each pot; and in this manner he fed them through
the second and third years. During this period,
they cast their skins three or four times, going for
this purpose deeper into the earth, am&.burmwing
out a hole where they might effect theie chunge un-
disturbed ; and they do the same in winter, during
which they become torpid and do not eat.

When the grub changes into a pupa, in the third
autumn after it is hatched, it digs a similar burrow
about g yard deep ; and when kept in a pot, and pre-
\'en_lcd from going deep enough, it shows great un-
easiness and often dies, The perfect beetle comes
forth from the pupa in Junuary or February ; but it "
then as soft as it was whilst still a grub, and does
not acquire its hardness and colour for ten or twelve
days, nor does it venture above ground before May,
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~
b on the fourth year from the time of its hatching. At
this time, the beetles niy be observed issuinz from
 their holes in the evening, aad dashing themselves -
¢ about in the air as if biind.

Teansformations of the cockehafur (Melolouthe nl!""'}' @,

10wy hatehed lagvee, b, larva, one year old. ¢ he snme larva
AL the socand year of its growth. o, {he $4mD three years old. e,
sertion of s hank of earth, containlag the cheysilis of the fonrth
yeur. £ the chafer first emeraing from the earih. g, the perfeet
\ chiaforin o sitting posture,  f, tho spane fying

hﬁuring the three summers then oj‘ their c_z).;'lst.ence
i the gtub state, these insects do immense injury,
burrowing between the turfand the soil, and devour-
ing the roots of grass and other plants; so that the

\
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turf may easily be rolled off, as if cut by a turfing

spade, while the soil underneath for an inch or more
is turned into soft moyld like the bed of a garden.
Mr. Anderson, of Norwich, mentions having seen
a whole field of fine flourishing grass so under-
mined by these grubs, that in a few weeks it became
as dry, brittle, and withered as hay®*. Bingley also
tells us that ‘* about sixty years ago, a farm near
Norwich wis so infested with cockehafers, that the
farmer and his servants affirmed they gathered eighty
bushels of them ; and the grubs had done so much
injury, that the court of the city, in compassiof to
the poor fellow’s misfortune, allowed him twenty-
five poundst.” In the year 1785, a farmer, near
Blois, in France, employed a number of children and
poor persons to destroy the cockchafers at the rate
of two liards a hundred, and in a few days they col-
lected fourteen thousandj.

* I'remember,” says Salisbury, “ seeing,in a nur- l

o

sery near Bagshot, several acres of yonife forest
trees, particularly larch, theroots of which were con-
pletely destroyed by it, so much so, that not a single
tree was left alive§&” We are doubtful, however,
whether this was the grub of the cockehafer, and
think it more likely to have been that of the green
rose beetle (Cetonia aurata), which feeds on the roots
of trees.

The grub of an allied genus, the midsummer
chafer (Zantheumia Solstitialis, Leacn), has for the
last two years been abundant on Lewisham Hill, g
Blackheath, doing considerable injury to herbage
and garden plants. This beetle may be known from
being smaller and pgler than the cockehafer, and
from its not appearing before midsummer, The é’”“{
is very, similar. .

* Philosoph, Travs. xliv. 579. T Anim. Biog, iii. 233.

} Anderson’s Recr. in Agricult, iii, 420,

\
§ Hinty, 74.
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The best way of preventing the ravages of these

insects would be to employ children to collect the
perfect insects when they first appear, before they lay -
their eggs ; but when a field is once overrun with
the larva, nothing can be done with it, gxcept paring
and bupning the swface, or ploughing it up, and
turningin a flock of ducks or other poultry, or a
drove of pigs, which are said to eat these grubs,
and to fatten on the fare. Drenching the field with
stable urine * by means of reservoir carts, like those
used for watering roads, would, if sufliciently done,
both kill the grubs, and beneficially manure the land.
The grub called the wire worm, though not very
appropriately, is the larva of one of the spring or
click beetles (Hemirhipus lineatus, and H.obscurus,
Lateiiie), known by their long flattish body, and
their power of springing with a clicking sound, out
of the hand when caught. In some works on agri-
culture, the larva of a common crane fly (Tipula
oleracea or T'. crocata) is called the wire worm,—we
suppose by mistake +. The zrubs of the click bee-
tles, just alluded to, are said by Bierscander® and
by Mr. Paul of Starston, Narfolk §, who watched
their transformations, to continué¢ five years before
producing the perfect insect. During this time the
grub feeds® chiefly on the roots of wheut, rye, oats,
harley, and grass ; but seems also sometimes to attack
the larger roots of potatoes, carrots, and salads,  Tts
ravages are often so extensive as to cut off' entire
crops of grain. It appears to be most._partinl to land
newly broken up 3 and has not been found so abun-
dant inmeadows and pastures, unless in fields recently
laid down with grass. © The wire worm,” says

'»‘_S_p‘:ncf-‘, “is particularly destructive for a few years

* * See the Harleian Dairy System, p. 222,
T See Loudon’s Eueyel. of .-\gncull. §. 6921,
§ Act. Holm, 1779, p, 284. ¢ Kirhy and Spence, i, 182,
X
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in gardens recently converted from pasture gi-mmd‘.’@
, In the botanic garden at Hull| thus circumstanced,a '
great proportion of the “annuals sown in 1813 were ~
destroyed by it. A very simple and effectual remedy,
in such cased, was mentioned to me by Sir Joseph
Banks. He recommended that slices of potatoes
stuck upon skewers, should be buried near the seeds
sown, examined every day, and the wire-worms,
which collect upon them in great numbers, de-
stroyed **
The wire-worm is long, slender, and very tough
and bard ; but otherwise it hag no resemblance to
wire, lieing whitish in colour, of u flattish form, aud
jointed or pinged. Its breathing spiracles, two in
number, are an the back of its last ring.

PR

B, Cliek beetle,

o, Wire worsi

An inscet of this family (Llater noctitucus, Linx.)
is exceedingly destructivé, iv the West Indies, to the :
sugar-cane ; the grub, ngcordmg to Huml:)o_ldt and
Bonpland, feeding on its roots and Killing the

plants 1.

Instances are. by
sects being accused of de
not guilty, from the mere

’
; :

o means tare, however, of W=/
predations of which they are  \
circumstance of their being

* Intr. i, 182-3, { Geog. des Plantes, 136,
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3 ’ found in abundance where ravages have been com-
" mitted by others that have naturally disappeared. It
is not improbable that this was the case with a grub '
of some beetle (Staphylinide?), mentioned by
Mr. Walford, and mistaken by himefor the wire
worm.  Out of fifty acres of wheat sown in 1502,
ten had been destroyed in October, by this grub
cating into the centre. of the young stem an inch
below the surface and killing the plant®. It seems
still ‘more probable that the grub of a native beetle
(Zabrus gqbbus, Sreenens), which has been found
in considerable numbers near Worthing, Brighton,
Hastings, and Cambridee, has been unjustly blamed
as u destroyer of corn ; though we have the respect-
able authority of Germar, who, with other members
of the society of Natural History of Halle, ima-
r gined he hud ascertained the fact.  In the spring of
1813, about two hundred and thirty acres of young
wheat are said to have been destroyed by it ; and it
‘ is fartlier supposed 10 be the same insect which
| “paused great destruction in Italyin 1776.  Tlhis grub
is said to take probably three years in coming to a
beetle, in which state it is alleged to clamber up the |
,’ stems at night, to get at the cori. It is important
b to remark, that along with these grubs were found

!
P {

ty Zabrus gibbus; b, Melolontha raficarnis.

¢ Linn, Trans, ix. 156-61,

x2
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those of a chafer (Melolontha ruficornis, FABR.), in &
the proportion of about a fourth®.

To this account Mr. Stephens appends the shrewd |
questions—** May not these herbivorous larvie [of the
chafer] have been the principal cause of mischief to

the wheat, while those of the Zabrus rather tontri- 1
buted to lessen their numbers, than to destroy the
corn ? And is it not probable that the perfect insects L

ascend the corn for the purpose of devouring the
insect parasites thereon? This is a subject,”’ he
justly adds, *“that requires investigation, as it is
hizhly important, for the interests of the agricul-
turist in those districts where the insect abounds,
that the question should be thoroughly set at rest;
beeause, should the Zabri depart from the habits of
the aroup to which they belong, and become herbi-
vorous instead of carnivorous, their destruction would
be desirable; while, on the contrary, if they destroy
the devourers of our produce their preservation A
should be attemptedf.” | . o

We have little doubt that Mr. Stephens is right;
and Germar wrong ; but it would be improper to
decide the question by analogy unsupported by direct
experiment. One thing is certain, that both this
family (Harpalide, MacLeay) and the whole sec-
tion (Adephaga, CLAIRVILLE) are not herbivorous, ‘
but carnivorous). Similar errors will come uader
our notice, as we proceed, not more delensible
than that of the old soldier causing caterpillars in
France. ’

Even when agicultural produce escapes being o
devoured at the r‘oot, or the young shoots ealen up, 1
the seeds are often made the prey of the grubsef

" <7

Al e

* Germar, Mug. der Entomol, i 1-10; and Kirby and ‘\ ‘
Spence, & 169, o

4 Stephens, Mlusteations, i. Mandib, pp. 4 and 140,

1 See an Illustration in Insect Architect,, p. 207-8.

é :
L



WP S

RAVAGES OF GRUBS, 233

! .
“‘ beetles and weevils. Amm;g the first, the gnawing
(. beetles (Bruchidee, Leacu) are very destructive.

2, In North America, the poa beetle (Bruchus Pisi,’

Taxy.) commits such extensive depredations on
pulse, that in some districts the sowimgz of peas has
been abandoned as useless. Kalm, the Swedish
traveller, having witnessed these depredations in
America, became goite alarmed*when he discovered
the insect among some peas he had brought to
Sweden, lest he should be the means of introducing
s0 formidable a pest®. His fears seem to us to have
been in a great measure groundless ; for, probably,
the insect may be indigenous to Sweden, us it is to
Britain, though from circumstances of climate, and
other causes, it is seldom produced in such numbers
with us as to occasion extensive damage. It may have
been the same or an allied species of grub mentioned
by Amoroux as having spread an alarm in France in
1750, when the old faney of its being poisonous

_‘,\ induced the public authorities to prohibit peas from
‘being sold in the markets}. The insect most
destructive to our peas is the pulse beetle (Bruchus
granarius, LINN.), which sonfetimes lays an egw on -
every pea in a pod, which the grub,_ when hatched,
destroys. [nthe same way cloverseed is often attacked
by two or more species of small weevil (prn,
Herest), kuown by the yellow colour of their
thighs or their feet; and when the farmer expeets to
reap considerable profit, he finds nothing but empty
husks,

. We have mentioned the ravages committed in
granaries by the caterpillars of small moths; but
these are rivalled in the work of destruction by

}‘_ geveral species of grubs, One of these grubs is -

{ * Kéfim's Travels, vol. i. p. 173, M e
\ 117 ;\moruux, Inscctes \"("nimeux, 288, Kithy and Spence,
I .

x 3
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+

called by the French cadelle (Tragasi(a_nmuri!anic‘cf,
Ouivier), and is reported to have done more damage
to housed grain than aay other inseet®. The pest
of the granaries, which is but too well known in this
country, is the grain weevil (Calandria granaria,
CLAIRVILLE), the same, probably, whicli is mentioned
by Virgil,

—r”

l’opn]nt'qua ingentem farris acervom
Curculio, Georg. i. 87«
The high stacks of corn 3
Are wasted by the weevil, Tyupp.
Kirby and Spence calculate that 2 single pair of
weevils may produce in one season 6000 descendants 3
and they were told by an extensive brewer that he
had collected and destroyed them by bushelst,—
meaning, no doubt, insects and damaged grain
toet'ier.

v
Carn weoyil ( Calandne grincric), magnifiel

Anothier beetle grub, popularly called the meal
worm, the larva of Tenebrio malitor, Lax~., which
lives in that state two years, does no little damage to
flour, u4s well as to bread, cakes, biscuits, and similar
articles.  Avcountsare also given of the ravaces com-
mitted by the grubs of other heetles, of several species
apparently not well ascertained, vpon different sortsof
provisions, such as bucon, ham, dried tongues, ship-'\
bisculf, &e, Sparrman tells us, that he hes wit-
nessed the ground peas on ship-board so infested

* QOlivier, i, 19, + Intr. 1,173,
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‘ with these grubs, that they were seen in every spoon-

!

1

ful of the soup. In the case of soup, or of other
food which has been exposed to heat, the only
inconvenience is the disgust which must ensue;
but, unfortunately, there may sometimes occur cir-
cumstances of a more serious nature,—from either
the eggs or the insects themselves being incautiously
swallowed alive. We do not "wish, .however, to
create, so much as to allay, the fears entertained by
those who are unacquainted with the habits of
insects ; and nothing we are persuaded will do this
more effectually than a statement of facts well
ascertained. “ Several people,” says the Abbé de Ia
Pluche, “never eat fruit because they believe that
spiders and other insects scatter their eggs upon it
at random® ;" but even if this were so, a8 it is not,
it would be impossible for the young, should they be
hatched in the stomach, to live there for an instaut.
The possible cases in which this may occur we shall
~now briefly notice ; they are fortunately very rare.

* The meal worm, and some of the grubs which
feed on grain and other provigions, are recorded to
have been swallowed, and to have given rise to
disorders in the stomach and bowels ; but in all such
cases it is plain, that if the insects did survive the
increased temperature of the stomach, they could
only live on the food swallowed from time to time,
for, not being carnivorous, they would not attack

Meal worms, and the beetle prodoced from i,
* Speeticle de la Nature, i 63,
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the stomach iteelf. The same remark will apply no

less foreibly to the herbivorous Jarvie, which might
chance to be swallowed in salad, &c. The cater-
pillar of the tabby moth (Aglossa pinguinalis,
Laraemie), which feeds on butter, the leather on
buok-boards, &c., is said, on the anthority of Lin-
nweus, to get sometimes into the stomach, and to
produce considerable disorder® ;- but this insect is
very common in housest, and, from the rarity of
such accidents, we are led to doubt the evidence
usually brought forward. In this case we are the
more induced to question the authority of Linnwus,
from his having made an evident mistake in agimilar
case respecting intestinal worms.

Transformations of the tabby moth (Aglasse pénguinalic), 3
enterplllay feeding on butter: b, o d, feeding ol.y“lcznt;.'p?r T,,,l‘}::_
gallesiess ‘@, the moth with e dowu rubbed off; f) the wane
Ppuriges, 3
Linnmus affirms, thatdn the presence of seyen of

his companions he disco'\'ercq, near Reuterholm, in
Dalecarlia, a tape worm in acidulous ochre (Qchram
acidularem), at which he marvelled the more since
* Linnwus, quoted by Kirby and Spence, 1. 136,
4 Latralle, Hist. Générale, xiv, 229,
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%‘nﬁidulous water of this kind had been drank with
the design of expelling these worms®, This ac-
8 | count, however, proves toolJiltle: for, as Bonnet,
Réaumur, Pallas, and other eminent naturalists
remark, it such were the fact, we should find in-
testinal worms (so very numerous in most animals)
swarming in such places, and from their size
(Boerhaave saw one thirty ells*long) they could
not escape observation ; whereas this fvas at that
time the only instance recorded of one found
out of the body. We are of opinion that Lin-
nieus must have been deceived by similarity of
form. A subsequent instance is recorded by Dr.
Barry, of Cork, who imagined he had found the
origin of the common small thread worm (Oxyuris
vermicularis, BRemsEr) in the water of a well—the
aguatic only differing from the intestinal worms
in colour. But were all descriptions as loose as this
the grossest mistakes must ensue; for it is quite
) _‘clcnr that Dr. Barry’s aquatic worms were a yery
common species (Nais), and though similar in
external form, altogether different in internal struc-
ture from the Ozyuridee of the fntestines. Were the
latter, indeed, introduced into the body from water,
they would not enly be found in this particular well,
two miles from Cork, but would swarm in nll. the
waters in the empire; since there are few indi-
viduals who are not affected with these worms at
some period of their lives, According to our ex-
periments, the nais ceases to exist in @ temperature
= considerably less than that of the human body ;
besides, as it lives on minute fresh-water molluscee,

} it could find no food in the intestinest.

|
b

Za ghe

.The celebrated Dr. J. P. Frank is no less mistaken
/" in referring us for the origin of intestinal worms to
% minufe insects flying in the air};” for, if so, the
* Linnweus, quoted by Bonnet, (Buvres, iii. 137, 1J. R,

{ Frank, D¢ Curand, Homin, Morb, 1ib, vi,

R

L _
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o e f
worms would naturally produce similar insects w“k

their parents; whereas they are either oviparous, as
Goetze affirms, or, as Bremser thinks, ovo-viparons® ;
both agreeing that they are not transformed into
flying insects Réaumur made the more plausible
conjecture, that they might be introduced by eating
tench and other fish, in which they are known to
aboundf; but, independently of their being destroyed
by heat in cboking, this has been subsequently dis-
proved by experiment ; for M. Deslonchamps says,
that * when animals are fed for some time on iu-
testinal worms ( Entoizaria) alone, and then killed,
they are not found infested with these wormsj.”’
Valisnieri and Hartsocker suppose, without a shadow
of proof, that worms are transmitted from parents
to children like pther hereditary disorders; while
the late M. Lamarck refers their production to “ the
march of nature in the production of all living
beings§ !" 'This indefinite doctrine is also held by,
Geoffroi St. Hilaire, Cuvier, Blumenbach, aiid other,.
distinguished living naturalists ; but we think i
more philosophical and more manly, in such obscure
cases, at once to confess our ignorance of the ways of
nature, and to wiit for further observation, than to
frame idle theories, supported only by vague analo-
gies and doubtlul facts,

It may not be uninteresting to mention, however,
that upwards of 1200 species of intestinal worms
have been discovered ; and probably there may be
twice as many more of whose existence nothing is
yet known. Sixteen of these species have been
found in the human body ; the rest are peculiar to

other animalsll. Some of the more sinzular specie® =

* Bremser, Uber Lebendo Wiirmer in leh, Mensch.
. T Letter to Bonnet, (Buvres, vol. iii. p. 344.«
& Dict, Classigue, vol. viii. p. 559,

& Auim, sans Vertebres, vol. i p. 15,
|| Dict, Classique, vol. viil. p. 593,

{
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* are here represented, from the splendid work of
:l Brewser.

: o

Intestinal worms,

That insects are, in some rare cases, intro-
duced il}tu the buman stomach, hus been more than
once proved ; though the greater number of the
aecounts of such facls in medical books are too
inaccurate to be trusted®. But one extraordinary
case has been completely awhenticated, both by
medical men and-competent naturdlists ; and is pub-
lished in the Dublin Transactions, by Dr. Pickells,
of Corkt. Mary Riordon, aged 28, had been much
affected by the death of her mother, and at one ot
her mauy visits to the grave seems to have partially
lost her senses, having heen found lying there on
the morning of a winter's day, and baving been ex-

* posed 10 heavy rain during the night.  When she
was about fifieen, two popular Cuatholic priests had
died, and she was told by some old women that if she

* "% See Good's Nosologia, Helminthia Alvi; and Study of
Med. voR 1. p. 336, "
Trans. of Assoe. Phys, in Iréland, iv. vii, and v, p. 177,
8vo. Dublin, 1824—1828,

v
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would drink duily, for a certain time, a quantity nf‘&i

water, mixed with clay taken from their graves, she
would be for ever secure from disease and sin.  Fol-
lowing this absurd and disgusting prescription, she
took from tirce to timelarge quantities of the draught;
some time afterwards, being affected with a burning
pain in the stomach (Cardialgia), she began to eat
large pieces of chalk, which she sometimes also mixed
with water and drank.

Now, whether in any or in all of these draughts
she swallowed the ezasof insects, cannot be affirmed ;
but for several years she continued to throw up in-
credible numbers of grubs and maggots, chiefly of
the churchyard beetle (Blaps mortisaga, ¥ang.).
“ Of the larvie of the beetle,” says Dr. Pickells, “ I
am sure I considerably underrate, when I say that not
less than 700 have been thrown up from the stomach
at different times since the commencement of my

1

attendance. A great proportion were destroyed by |
herself to avoid publicity ; many, too, escaped im=<"

mediately by running into holes in the floor. U'p-
wards of uninety were submitted to Dr. Thomson's*
examination ; nearlyall of which, including two of
the specimens of the meal worm (Fenebrio molitor),
I saw myself, thrown up at different times. The
average size was about an inch and a half in leng(h,
and four lines and a half in girth. The larvae of the
dipterous insect, though voided only about seven or
eéight times, according to her account, came up almost
literally in myriads.  They were alive and moving.”
Alll)ge'lher, Dr. Pickells saw ‘nearly 2000 grubs of
the beetle, and there were many which he did l}gﬂ.
see.  Mr. Clear, an intelligent entomologist of Co i
kept some of them alive for more than twelve month®
Mr. 8. Cooper cannot understand whence the con-
tinued supply of the grubs was provided, seeing that
* The well-known author of * Zoologicul Researches,” &c.

L

L&
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Y
f -
\“Ahnr\'m do not propagate, and that only one pupa and
J one perfect insect were voided® ; but the simple fact
that most beetles live several years in the state of '
by larve sufficiently accounts for this. Their existing and

thriving in the stomach, too, will appea; less wonder-
ful from the fact that it is exceedingly difficult to kill
this insect ; for Mr. Henry Baker repeatedly plunged
one into spirits of wine, so futal to most insects, but it
revived, even after being immersed a whole night,
and afterwards lived three years .

b o g e et
That there was no deception on the part of the
woman is proved by the fact that she was always
anxious to conceal the circumstance ; and that it was
» only by aecident that the medicl}l gcmle:pen, Drs.
Pickells, Herrick, and Thomson, discovered it. More-
\ over, it does not appear that, though poor, she ever
},{9")‘ advantage of it to extort money. Tt is interest=

- —

(v . Cocer’s edition of Good’s Study of Medicine, i, 358,
.+ Philosoph, Trans,, No, 457,
v
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l
s 2 L
ing to learn that by means of turpentine, in farg "l\ r
doses, she was at length cured, \ .
° A \
The grub of the nut weeyil (Balaninus Nuewm,
GErmar) might, perbaps, by rare accident, get into
the stomach, either of man or of the quadrupeds
which feed on nuts; bot as it 15 .by no means so :
tenacious of life as'the grub of the churchyard beetle = |
(Blaps moriisaqa) above described, it s unlikely
that it would produce any considerable disorder,
The weevil in question, like the rest of its congeners, 'S oy
is furnished with an isstrument for depositing its '
eggs considerably different from those of the ichneu-
mons and saw-flies.  For this purpose the weevyil
makes use of its long horny beak (Rostrum) to dyill lrio 8
a hole in filberts and hazel-nuts, while in their young
and’soft state, about the beginning of August.” The 4
mother weeyil may then be seen eagerly ronning
over the bushes, an'l it would appear that ke alwass é
rejects the nuts in which one of her neighbours msy
have previously laid an ez at least we never find
two grubs in the same nut.  The ege, which is thus
thrust into the yaung nut, is of a brown eolour, and
is hatched in about a fortnight, the grub feeding on
the interior of the shell as well us the soft puip, till
the one becomes too hard and the other too dry to be
nutritive. It is remarkable that, during this period,
he takes care not to injure the Kernel, but permits it
to ripen before he attacks it Had be done this pre-
maturely, he would have ultimately been staived, as
he has not the power of perforating another nyt
when the first is consumed. Tt is said also thuthe
is very careful to presérve the original hole made Py
the mother, by gnawing around its inner edges, '\
order to facilitate his exit® which he effects when the

* Bingley, Animal Biography, vol, iii., 251,
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’*'\nnt falls to the ground in September or October.

| The hole found in the nut appears much {oo small A
to have admitted of its passage ; but from being very
soft it no doubt stretches itself out for the purpose.
using its short claws as instruments of motion,

Rasel, in order to observe the transformation of

these nut grubs, put a number of them, at the com-
mencement of winter, into glasSes half filled .with
earth, covered with green turf. All of them dug
directly down into the earth, remained there all
thg winter, and did not change into pupe till the fol-
lowing June; the perfect weevils appenred from the
Lst till about the 20th of August, but still kept under
ground for the first week after their change.

' Nitfand apple-troo Leetles. A, a Urouch of the Albert-tree,
o, ey Hole m”fh« nut § b, exit holo of the gruls, 5, the larvw of
the.unt betle, C, e same in the pripa state. 1, female beetle,
E. mule beetle. ¢, th bretle that destrays the bloot-bad of the

9 tpple-tren ; a, the sume in the Jatva stute; by the chrysalis of

' tho same,

\ “ During the autumn,” says Salisbury, * we fre-
k" ently observe a small red weevil busily employed -

; Yﬁl traversing the branches of apple-trees, on_wlich

it lays its egas by perforating the bloom buds. Iy

the spring, these hLuteh, and the grubs feed on the

i Y2
.
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petals of the flowers, drawing up the whole flower
into a cluster by means of their web. The bloom
thus becomes destroyed; and the grub falls to the
ground, where it Inys itself up in the chrysalide state 5
and in the attumn afterwards we find the weevil
renewed, which again perforates the buds, and causes
a similar destruction in the following spring. M.
Knight, in his treatige on the apple, mentions a beetle
which commits great destruction on the apple-trees in
Herefordshire ; but I do not think it the same as the
one I have deseribed above, and which is very cogn-
mon in the gardens near London®.! Salisbury’s
weevil is probably the Anthonomus Pomorum of Ger-
mar ; and Knight’s his Polydrusus Mali. Another
weevil (Rhynchites Bacchus, Hernst), one of our
most splended but not very common native insects,
bores into the stone of the cherry, &c. while it is
young and soft, and deposits an egg there, as the
nut weevil does in the nut. 2 '

. - s
Perhaps the most voracious grub on record is that”

of a large and beautiful beetle (Calozoma syco-
phanta, Weser), which is rare in Britain. It is
sometimes found in the nests of the processionary and
other gregarious caterpillars, so gorded with those it
has devoured that it can scarcely move without
bursting. Not contented with this prey ulone, how-
ever, the younger grubs are said ¢ oﬂcn'to take ad-
vantage of the helpless inactivity iuto which the glut-
tony of their maturer comrades has thrown them,
and from mere wantonness, it should seem, when in
no need of other food, pierce and devour themt+.” Iy
is a faimiliar occurrence to those who breed insects 1o
find eaterpillars, whose ymtural food is leaves, devouts
ing others in the same nurse-box ; and without any

* Salisbury’s Hints on Orchards, p, 92,
+ Kirby and Speuce, vol. 1. p. 277,

.
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' apparent diserimination whether these are the progeny
) of their own mother; or of a different species®.

We have frequently obsefved a very remarkable

# instinet in the grubs of a species of beetle (Scolytus

. Destructor, Georrroy), which lives unider the dead

bark of trees. ‘T'he mother insect, as is usual with

beetles, deposits her egas in a patch or cluster in a

. chink or hole in the bark ; and when the bropd is

' hatched, they begin feeding on the bark which had

: formed their eradle. There is of course, nothing won-

degl in their eating the food selected by their mother;

but it appears that, like the caterpillars of the clothes

moth, and the tent insects, they cannot feed except

under cover. They dig, therefore, long tubular gal-

leries between the bark and the wood ; and in order

not to interfere with the runs of their brethren, they

brauch off from the place of hatching like rays‘fiom

the centre of n circle : though these are not al-

A ways in.a right line, yet, however near they may ap-

& pronch to the contiguons ones, none of them ever

ess—————— "

e P —

Dark mined in rays by bestlo grabs.
#J. R, Sce also De Geer, i, 533, &¢i; and Réaumur, ii.413.
a Y 3
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break into each other’s premises. We cannot but ad- \2

mire the remarkable instinet implanted in those grubs
by their Creator ; which guides them thus in lines di-
verging farther and farther as they increase in size,
so that they are prevented from interfering with the
comforts of one another.

The various instances of voracity which we have
thus deseribed sink into insignificance, when com-
pared with the terrible devastation produced by the
jarvee of the locust (Locusta migratoria, LEAch),
—the scourge of oriental countries. “A fire@le-
~voureth before them,” says the Prophet Joel, *“ and
behind them a flame burneth : the land is as the
garden of Iden before them, and behind them a
desolate wilderness; yea, and nothing shall escape
them. The sound of their wings is as the sound of
chariots, of many horses running to battle; on the
tops of mountains shall they leap, like the noise of 8
flame of fire that devoureth the stubble, as a strong
people set in battle-array. Before their faces, the
people shall be much pained, all faces shall aather
blackness. They shall run like mighty men ; they
chall elimb the wall like men of war ; and they shall
march every one in his ways, and they shall not break
their ranks ; neither shall one thrust another®.”’

The intellicent traveller, Dr. Shaw, was an eye-
witnese of their devastations in Barbury in 1724,
where they first appeared about the end of March,
their numbers increasing o much in the beginning
of April as literally to darken the sun; but by the
middle of May they began to disappear, retiring into
the Mettijiah” and other adjacent plains to depes
sit their ¢gos,
in June,” he continues, * than each of the broods
collectad itself into a compact body, of a furlong or
more in square ; and marching afterwards directly

* Joel 1. 2, &c.

«Thesk were mno sooner hatchetd.’,
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forwards toward the sea, they let nothing escape
them,—they kept their ranks like men of war ; climb-
ing over, as they advanced) every tree or wall that
was in their way ; nay, they entered into our very
- . houses and bed-chambers, like so many thieves.
The inhabitants, to stop their progress, formed
l trenches all over their fields and gardens, which they
filled with water. Some placed large gquantities of
; heath, stubble, and other combustible matter, in rows,
' and set them on fire on the approach of the locusts;
butgthis was all to no purpose, for the trenches were
quickly filled up, and the fires put out, by immense

swarms that succeeded each other.
“ A day or two after one of these hordes was
\ in motion, others were already hatched to march and
glean after them. Having lived near a month in this
manner, they arrived at their foll growth, and threw
) off their nympha-state by casting their ontward skin.
To prepare themselves for this change, they clung
¢~ F=aby their hinder feet to some bush, twig, or corner
“of a stone ; and immediately, by using an undulating:
" otion, their heads would firs break out, and then
" the rest of their bodies. The whale transformation
: was performed ini seven or eight minutes ; after which
‘ they lay for a small time in a torpid, and, seemingly,
in a languishing condition ; but as soon as the sun
and the air had hardened their wings by drying up the
moisture that remained upon them afier casting their
sloughs, they resumed their former voracity, with an

lx . addition of strength and agility. Yet they continued
not long in this state before they were eutirely dis-
persed *.**

\

) 1t is difficult to form an’ddequate conception of

>qbé swarms of locusts which, i 1797, invaded

£ the interior of southern Africa, as recorded Ly Mr.
Barrow. In the part of the country where he was,

i % Shaw's Travels, p. 287.
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o

the whole surface of the ground, for an area 6!2% V i

nearly two thousand square miles, might literally be
said to be covered with’ them. The water of a very
wide river was scarcely visible, on account of the dead
carcases of locusts that floated on the surface, drowned
in the attempt to come at the reeds that grew in it.
They had devoured every blade of grass, and every
green herb, except the reeds.  But they are not pre-
cisely without a choice in their food. When they at-
tack a field of corn just come into ear, they first
according to Mr. Barrow, mount to the summit gind
pick out every grain before they touch the leaves and
stem, keeping the while constantly in motion, with the
same intent of destruction always in view. When the
larvie, which are much more voracious than the perfect
insects, are on a march during the day, it is utterly
impdssible to turn the direction of the troop, and this
seems usually to correspond with that of the wind
Towards the setting of the sun the murch is discon®
tinued, when the troop divides into companies that suf?
ronnd the small shrubs, or tufts of grass;, or ant-
hills, in such thick patches, that they appear like so
many swarms of bees ; and in this manner they rest tll
day-light. ~ At these times it is that the farmers have
any chance of destroying them ; this they sometimes
effect by driving among them a flock of two or three
thousand sheep, by whose restlessness ugreat numbers
of them are trampled to death. The year 1797 was
the third of their continuance in Sneuwberg ; aund
their increase had been more than a million-fold from

year to year.
This district, however, had been entirely free from

A

them for ten years préceding their visit in 1794

Their former exit was singular: all the full-grown
insects were driven into the sea by a tempsstuous
north-west wind, and were alterwards cast up on the
beach, where they formed a bauk of tliree or four fee

\
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oh and extending to a distance of nearly fifty miles.
When this mass became putrid, and the wind was at
south-east, the stench wassensibly felt in several parts
of Sneuwberg, although distant at least a hundred
and fifty miles®. o
Pallas gives a more detailed account of the daily
proceedings of the larve of the ltalian locust (Lo-
custa Italica, Leacu). * In sefene weather,”” he
tells us, * the locusts are in full motion in the morn-
ing, immediately after the evaporation of the dew ;
and if no dew has fallen, they appear as soon as the
sun‘imparts his genial warmth. At first, some are
seen running about like messengers among the re-
posing swarms, which are lying partly compressed
, upon the ground at the side of small eminences, and
partly attached to tall plants and shrubs. Shortly
after the whole body begins to move forward in one
4 direction, and with little deviation. They resemble a
swarm of ants, all taking the same course, at small
,A;\distance's, but without touching each other ; they uni-
formly travel towards a certain region as fast asa fly-
can run, and without leaping, unless pursued; in
which case, indeed, they dispetse, but soon collect
again and follow their former route. In ('hlS manner
they advange from morning to evening without halt-
ing, frequently at the rate of a hundred fathoms, and
upwards, in the course of a day. Although they pre-
fer marching along high roads, foot-paths, or open
tracts, yet, when their progress is opposed by bushes,
hedges| and ditches, they penetrate through them:
* their way can only be impeded by the waters of
brooks or canals, us they ure apparently terrified at
\, every kind of moisture. Qften, howe_ver. they en-
pavour to eain the opposite bank, with t.hc aid of
wverhanging boughs ; and, if the stalks of plants or

’ » -
shrubs be laid across the water, they pass in close

* Bayrow's Travels in South Africa, p.257.
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i),
columue over these temporary bridges, on which lhcy‘"‘é\
even seem to rest, and enjoy the refreshing cooluess. |
Towards sun-set, the whole swarm gradually colleet |
in parties, and creep up the plants, or encamp on
slight eminerces. On cold, cloudy, or rainy days
they do not travel. Assoon as they acquire wings,
they progressively disperse, but still fly about in lurge
swarms®.”’ .

When Captains Irby and Mangles were travelling
routid the southern extremity of the Dead Sea, in the
end of May, they had an opportunity of observing
these insect depredutors. * In the morning’” say
they, * we quitted Shobek. On our way we passed
a swarm of locusts that were resting themselves in o
gully ; they were in sufficient numbers to alter ap-
parently the colour of the rock on which they had
alighted, and to make a sort of crackling noise while
eating, which we heard before we reached them.
Volney comparesit to the foraging of an army. Our i
conductors told us they were on their way to Guzdy ™

- and that they pass almost annuallyt.”

Even onr own island has been alarmed by the ap-
pearance of locustsy a considerable number having
visited usin 1745 ; but they happily perished without
propagating. Other parts of Europé have not been
o fortunate. In 1650 a cloud of locusts were seen
to enter Russia in three different places; and they
sfterwards spread themselves over Poland and Lj-
thuania in such astonishing multitudes, that the air
was darkened, and the earth covered with thek num-
bers. In some places they were seen lying dead, =
heaped upon each other to t.!xc depth of four feet ; jm
others they covered thessurfuce of the ground likov",. !
black cloth: the trees bent with their weizht, and ¢ ?

* ‘P'ravels in Russia, i, 422-6,
+ Irby and Mangles' Travels in Egypt and Syria, p, 448,
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mage the country sustained exceeded computation®.
They bave frequently come also from Africa into
Italy and Spain. In the year 591 an infinite army
of locusts, of a size unusually large, ravaged a con-
siderable part of ltaly, and being at last cast into the
sea (as seems for the most part to be their fate),
a pestilence, it is alleged, arose from their stench,
which carried off nearly a million-of men and beasts.
In the Venetian territory, likewise, in”147S, more
than 30,000 persons are said to have perished in a
famine chiefly occasioned by the depredations of
focustst,

* Bingley, Anim. Biog. iii.; 280.
+ Moufiet, Theatr. Inscet:, 123,

i} 3 Locuast,



e  Cuarrer X.

Voraeity of Caterpillars, Grubs, and Magzots j—coneluded,
°

MAGGoTS.

ApHERING to the distinction of terming those larve
which are destitute of feet, maggots, we shall notice
here a very destructive one, which is sometimes popu-
larly ealled the grub, and sometimes confounded with
the wire worm®. We allude to the larva of one or two
common species of crane flies (72pulide), well known
by the provincial names of father-long-legs, Jenny-
spinners, and tailors. These insects are so common
in some meadows, that, being very shy, and fearful of
dunger, they rise in swarms at every step-—some ¢
them fiying high, others only skipping over the grass,
and others running and using their long legs as the
inhabitants of marsfy countries use stits, ari em-
ploying their wings like the ostrizh to #d their
limbs. L PrSTe

These flies deposit their eggs in the ear h; some-
times in grass fields or moist meadows, a1d some-
times in the tilled ground of gardens and farms.
For this purpose the female is pro.vidcd-wi.lh'f_en OVi~
positor well adapted to the operation, consisting of a
sort of pincers or forceps of a horny consistence, and
sharp at the point. By pressure, as Réanmur sayss
the ezgs may be extruded from this in the same we¥ ¢
as the ‘stone can be easily squeezed out of a ripé \
cherry, as in the following figure. °

* Sce Stickney’s Observ, on the Grub, 8vo, Iull, 1800,
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Ovipositor and ezzs of the crane fly (Tipula).

The™¥oes are exceedingly small and black, like
arains of wunpowder, and each female lays a good
¢ many hundreds. The position which she assumes
& oppears somewhat awkward, for she raises herself
~ perpendicularly on her two hind legs, using her ovi-

"'positor as a ppint of support, and resting with her
| . foredegs +gun the contiguous herbage. She then
: thrustsy, her ovjpositor into the ground as far as

the first¥miggvof her body, and leaves one or more
egas in the hole ; and next moves onw.a.rds to ano-
ther placs, but without bringing herself into a hori-
zontal Hosition. The magoot, when hatched from
the egy, immediately attacks the roots of the grass
y and dther hérbage which it finds nearest toit ; and

.‘~
.

of course the portion of the plant above ground
withers for lack of nourishment.

The maggots of this family which seem to do most

jajury are those of Tipule oleracea and T, cornicind,

P‘ In the summer of 1528, we observed more than an

" acre of ground, adjoining the Bishop of Oxford's

garden at Blackheath, as entirely stripped, both of

Z
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prass and every thing green, as if the turf had beén
pared off from the surface, the only plant untonched |
being the tiny bird tdte (Ornithopus perpusillus). :
On digging here to learn the cause, we found these |
larvie alread¥ full fed, and about to puss into pupe, |
after having left nothing upon which they could sub-
sist, It was not a little remarkable that they seemed
{0 b altogeher confined to this spot ; for we did not
meet with a single foot of turf destroyed by them in
any other part of the heath, or in the adjacent fields.
So very complete, however, was their destruction ofi =N
the roots on the spot in question, that even now, at
lhxlislunce of two years, it is still visibly thinner of
hefMuge than the parts around it*,

Réaumur gives a similar account of their ravages
in Poitou, wliere, in certain seasous, the grass of the
low moist meadows has been so parched up in conse-
quence, as not to afford sufficient provender for the
wattle.  He describes the soil in Poitou as a black'?i'\,
peat mould ; and it was the same in which we foung ™
them at Blackheath, with this dnlﬁeru[;ce,thallhc spot
was elevated and dry. According LM Réaumpr,
also, their only feod'is this sort of black:moukd; and
aot the roots of grass and herbage;which be thinks
are only loosened by their burrowingy™s "Lhis view
of the ‘matter appears strongly corraborat id by the
fact that several species of the family feed upon the
motild in the holes of decaying trees, particularly the
larva of a very beautiful one (Ctenophora Méxeolata,
Meigen), which is very rare in Britain, 1t is'proper
to mention, however, that Mr. Stickney’s experi-
mentsy, contrary to the conclusions of Réaumury
indicate that these larves devonr the roots of grasss o
und Stewart says they * feed on the roots of plnn'lf», )

e J. R, 1 Réaumur, v, 12, &c;;‘
{ Obs.on the Grub,
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. N
Pﬁwrn, and grasses, and are thence destructive to gar-
e

it

dens, fields, and meadows. They prevailed in the
* neighbourhood of Edinburgh, and other places in
Scotland, in the spring of 1800, when they laid
waste whole fields of oats and other grsin *.”
In many districts of England these insects cut off
‘a large proportion of the wheat erop, particularly, it
would appear, when it had been sswn on clover leys.
“In the rich district,” say Kirby and Spence, © of
Sunk Island, in Holderness, in the spring of 1813,
hundreds of acres of pasture have been entirely de-
stroyed by them, being rendered as completely brown
as if they had suffered a three months’ drought, and
destitute of all vegetation except a few thistles, A
square foot of the dead turf being dug up, 210 grubs
were counted on it ; and, what farnishes a striking
proof of the prolific powers of those insects, last year
it was difficult to find a single onet.”?
It is worthy of remark that the mandibles of these
‘destructiVe creatures, which are elaw-shaped and
~ gunsverse, do not act against each other as is usual
‘among insects, bt against two other pieces which are
imiheveabl~ .convex, and toothed,—as if the under-
Jaw in Guadrupeds were divided intd two, and shoul(l.
act vertickliy# the two portions of the immoveable
upper-jaw thrown in between them.

»

The miggot of a minute fiy of the same family,
known by the name of the wheat fly (Cecido-
myia Tritici, Kmny), is {requently productive of
great damage in the crops of wheat. Its history was
first investigated by Marsham, and subsequently by
Kirby, and severa! other inteltgent naturalists,  The

Wparent fly is very small, not unlike 2 midge (Culicoi-
Sdles puna’u!a. Lazr.), of an orange colour, and wings

# Elements, ii. 267, 4 Intr. 1. 318, note.
Z.B
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rounded at the tip, and fringed with hairs®. The
female is furnished with a reteactile ovipositor, four |
times as long as her bedy, and as fine as a hair, for
depositing her ezrs, which she does in the glumes
of the florets 8f the erain.  The following account of
its proceedings is given by Mr. Shireff, an-intelli-
gent farmer of East Lothian.

 Wheat-flies,”” e says, * were first observed here
this season on the evening of the 21st of June, and,
from the vast number seen, it is probable a few of
them may have been in existence some days previous.
The eges were visible on the 23d, the Jarvie on the
30th of that month, and the pupm on the 20th of
July. The flies were observed depositing exzs on
the 28ih, and finally disappeared on the 30th July;
thus having existed throughout a period of thirty-
nine days.

“ The flies were observed to frequent the wheal=
plant, including the thick-rooted couch-grass (T'riti= 71
cum repens). They generally reposed on the lower™==
parts of the stems, during the day, and became active
about sunset, except when the wind_ was high. . I
have, however, seet them flying about -on gcoudy
mornings, till seven o’clock ; and, upon one peeasion,
witnessed them depositing their eggwmn shaded
* situation, at twoin the afternoon. ‘Their iovements
appear to be influenced by the rays of lighy, of which
they seem impatient, being active when the sun is
below or near the horizon; they frequent the most
umbrageons part of the crop, and shun that which is
deficient in foliage.

“Mhe flies almost invariably preferred the ears:
emerging from the vagina to those farther advanceds” /
for depositing their eggs onj and as one side u(:.}"’
of the ear is exposed when the plant is in this stage
of growth, the other side generally remaised unin-

* Liny, Trans, iil., 243—iv,, 234-240; v,, 46.
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jived. The fly deserted the fields as the erop ad-

o vanced towards maturity, gnd were found longest«
on the spring-sown portion of the crop. It scemed
to feed on the gum adhering to the gewly emerged

- ears; and as there is a great diversity in the time of
sowing wheat in this neighbourhood, and conse-
quently of the ears escaping from the vagina, I
attribute the unusual length of time iy has existed
this season, to the supply of food thus gradually
furnished.

“The fly deposits its eggs with much intensity,
and may easily be taken when so employed. Upon
one occasion, I numbered thirty-five flies on a single
ear; and after carrying it a distance of & quarter of
a mile, six of them still continued to deposit eggs.
At another time, I placed a fly, then laying, betyween
the face and glass of my watch, where it deposited

) several eggs, although invariably interrupted by the
& revolution of the moment hand.
S “The eggs of the fly are generally found in clus-
ters, varying in' number from two to ten, upon the
ittnar chaff, in which the furrowed side of the grain is
embetided, “and _are also occasionslly to be seen in
the integinr pards of the flower and chaff. The egds
are depcésited by means of a long slender tube, and
fixed wit 1 a glutinous substance possessed by the fly,
A thread of glutinous matler frequently connects a
cluster of eggs with the style, where the larve scem
to subsist oi the pollen; in one instauce, filteen eges
were numbered on such a thread, several of which
were suspended on the portion extending between
the chaff and the style. The fly not only seems thus
‘ to, provide a conveyance from the larve to the style, ,

o

-

ut also food for their support. The anthers are

prevenddd from leaving the style in consequénce of

being gummed down by the glutinous maiter of the

i fly, and the pollen thereby detained for the use of the
g z3
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laryee, which otherwise would, in part, be carried ont
of the zlumes by the expansion of the filaments,—
known to farmers by the term bloom. In the exertion
of gumming down the anthers, many of the flies are
entangled in the vascules of the corolla, and thus
become a sacrifice to their maternal affection.

“ The larvie are produced from the eggs in the
course of eight or ten days : theyare at first perfectly
transparent, and assume a yellow colour a few days
afterwards. They travel not from one floret to an-
other, and forty-seven have been numbered in one.
Occasionally there are found in the same floret larvie
and & grain, which is generally shrivelled, as if de-
prived of nourishment ; and although the pollen may

uGcrm:mﬂrm of & grain of wheat. 4, the heart of tlie A¥ain,
dm part devoarod by the insoct. §, bag of the seed, ¢, the rooty
f, ycmh 10 convey the notriment for the rool, ¢, feathers cons
veylug the pollen 1o fructify the secd,

i
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furnish the larve with food in the first iustance,
they soon crowd around the lgwer part of the germen,
and there, in all probability, subsist on the matter
destined to have formed the grain®.” _

Another intelligent observer, Mr. Gorrie, of Annat
Gardens, Perthshire, found that by the first of August
all the maggots leave the ears, andgo into the ground
about the depth of half au ineh, where it is probable

they pass the winter in the pupa state t.

Transformations of the wheat fly. a, the fomale iy magnifed ;
(8 lnn'a.a, natural size, feeding ; ¢, one magnifed.

"“ It is interesting to learn that this destructive in-

sect is providentially prevented from multiplying so
numerously as it might otherwijse do, by at least two
species of ichneumons, which deposit their egas in the
larve. One of these (Bncyrtus inserens, LATR.) &
very sma'l,*black, and shining. The other (Platy-
gaster 'I’ipula:. Latr.) is also black, with red feet and
a blunt tail. These have been frequently mistaken
for the wheat-fly ; but as it has only fwo wings, while
they h;'n'efour, the distinction is obvious. In order
to ubserve the proceedings of the ichneumons, Kirby
placed a number of the larva of the wheat-fly on a
sheet of white paper, and set a female ichneumon in
the midst of them. She sooif ponnced upon her vic-
Bqim, and intensely vibrating her antenng, and bending
herself gbliquely, plunged her ovipositor into the body
* [oudon’s Mag. of Nat. Hist,, Nov. 1829, p, 450.
+ Ibid, September, 1829, p. 324,
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of the larva, depositing in it a single egz.  She then # .
passed to a second, and proceeded in the same man- =~
ner, depositing a single egg in each. Nay, when
she examined one which she found had already been
pricked, she always rejected it and passed to another®.
Mpr. Shirefl’ repeated these experiments successfully,
except that be saw an ichneumon twice prick the
same maggot, which * writhed in seeming agony,”
and “it was agnin stung three times by the same
fly.”” He adds,  the earwig also destroys the larva,
three of which I successively presented to an earwig,
which devoured them immediatelyf.”” Mr. Gorrie
deseribes these ichneumons as appearing in myriads )
on the outside of the ear ; but as impatient of bright
light, sheltering themselves from the sun’s rays
among the husks.

»

S PP S—

Our English naturalists were for many years of
opinion, that the insect called the Hessian-fly, ‘-0’!
destructive to wheat crops in America, belonged 0
the same family (Muscide) with the common house-
fly ; and Mr. Markwick, an intellizgent naturalist, by ’
a series of observatidns on a British fly (Chlorops
yumilionis, Meicen) which attacks the stems of
wheat, created no little alarm among agridulturists,
Maurkwick’s fly is less than a fourth .of ap inch in
length, with dark shoulders striped with two yellow
Jines, und the maggot is white. He planted roots of
wheat containing larvie in a small flower-pot, and
covered them with gauze. Each stem produced one
of the above flies. The crop of wheat attacked by
this magoot, though at first it appeared to fails
turned out well in cousequence of numerous side 5y
shoots. Itis only the early wheat sown in Qctober
that i5 affected by it].

* Lion, Truns, ut supra, 1 Loudow’s Mag, wlt supra, ,

{ Mag. Nat, Hist, July 1829, p, 2042
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a,Tho liessian fly (Ceridouwyin destructor); b, Markwick fly
(OMorups pumilionis) magaified.

It now appears that Markwick was altozether
mistaken in identifying his insect with the Hessisn
fly (Cecidomyia destrucior, Say), which has been
accurntely deseribed by Mr. Say in the ©* Journal of
the Academy of Natural Sciences of Philadelphia”
for 1517. It is a little larger than our wheat-fly,
more slender in the body, has longer lewss, and is
not orange, but black and fulvous. The female
deposits from one to eight or more eggs on a single

4 plant of wheat, between the sheath of the inner leaf’

‘v,"-

“Gud the stem pearest thie roots 3 in which situation,
“Wwith its head towards the root or first joint, the
younz larva passes the winter, eating into the stem,
and causing it to break®. )

The devastation committed by the Hessian fiy
seems to have been first observed in 1776, and it
was erroneously supposed that the insect was con-
veyed among straw by the Hessian troops from Ger-
many. It was first noticed in the wheat fields of
Long Island, from which it spread gradually at the
rate of fifteen or twenty miles round ; and in 1789 it
hed advanced two hundred miles from its original
station in Long Island. Other accounts state that it

\ did not travel more than seven miles annually, and

did little serious damage before 17585, Their num-
bers (Tem almost incredible. The houses in the

* Mag, Na, Hist. vols L p. 228,
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infested districts swarmed with them to so great a # pe
degree, that every vessel was filled with them ; five : 5
" hundred were actuully ®unted on a glass tumbler .
which had been set down for a few minutes with a
little beer in . They were observed crossing the .
Delaware river like a cloud ; and even monntains do :
not seem to interrupt their progress®. We can well
understand, therefore, that so formidable a ravager
should have caused a very great alarm ; and even our
own government was in fear lest the insect should be
imported. The privy conncil, indeed, sat day after
day in deep consultation what measures should be
adopted to ward off the danger of a calamity more to
be dreaded, as they well knew, than the plague or
the pestilence.  Expresses were sent off in all direc-
tions to the officers of the customs at the different out-
ports -respecting: the examiuation of cargoes,—de-
spatches were written to the ambassadors in France,
Austria, Prussia, and America, to gain information,—
and so important altogether was the business deemedy”" ™\
that the minutes of council, and the documents col=
lected from all quarters, fill upwards of two hundred
- pages t. e ey
Az in the case of the English wheat-fly, the Ame-
rican Hessian fly has a formidable engmy in a
minute four-winged fly (Cerapliron Destructor, SAY),
which deposits its ezgs in the larvie, Were it not
for the Ceraphron, indeed, Mr. Say is of opinion that
the crops of wheat would be totally annihilated in
the districts where the Hessian fly prevailsy.

Those who have, from popular associations, been
accustomed to look witho«disgust at the little white &

* Kirby and Spence, vol. i, p, 172,
Young, Annals of Agric, vol. xi. ]
 Joumn, of Acad, Philadelph, uf supra.
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p'ﬁtrvm common in cheese, well known under the name

- of loppers, will be somewhat surprised to hear the
illustrious Swammerdam saw I can take upon me °
to affirm, that the limbs and other parts of this
maggot are so uncommon and eleghnt, and con-
trived with so much art and design, that it is impos-
sible not to acknowledge them to be the work of infi-
nite power and wisdom, from whith nothing is hid,
and to which nothing is impossible®.”  But who-
ever will examine it with care, will find that Swam-
merdam has not exaggerated the facts.

The cheese-fly (Piophila Casei, FALLEN) is very
smadl and black, with whitish wings, margined with
black. It was one of those experimented upon by
Redi to prove that insects, in the fubrie of which so
much art, order, contrivance, and wisdom appear,
could not be the production of chance or rottenness,
but the work of the same Omnipotént hand which

[ created the heavens and the earth. This tiny little

- Ay is accordingly furnished with an admirable instru-
{ ment for depositing its eggs, in an ovipositor, which
St can throst out and extend to a great length, so
+  that it carr penctrate to a considergble depth into the
cracks of cheese, where it lays its eggs, 236 in
numbers ¢ have seen them mysell,” says Swam-
merdim,  thrust out their tails for this purpose to an
amazing length, and by that method !)ury the egas

in the deepest cavities. I found in a few days after-
wards a number of maggots which had spinng from

t those eggs, perfectly resembling those of the first
¢ brood that had produced the mother fly. T cannot
but also take notice that the rotienness of cheese is
really eaused by these maggais; for they both crum-
M}e the substance of it into small particles and also
< v'iﬁois(cl'l',,it with some sort of liquid, so that the

* Bibl, Na‘ufw’ \'0]. iin D 63.
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decayed part rapidly spreads. T once observed h'é i
cheese which I had purposelylexposed to this kind of "8
fly grow moist in a short time in those parts of it
where eggs had been deposited, and had afterwards
been hatched into maggots; though, before, the
cheese was perfectly sound and entire®”

The cheese-hopper is furnished with two horny
claw-shaped mandibles, which it uses both for dig-
ging into the cheese and for moving itself, being
destitute of feet. Its powers of leaping have been
observed by every one ; and Swammerdam says, © I
have seen one, whose length did uot exceed the
fourth of an inch, leap out of a box six inches deep,
that is, twenty-four times the length of its own
body : others leap a great deal higherf.” For this
purpose it first erects itself on its tail, which is fur-
nished with two wart-like projections, to enable it to
maintain its balance. It then bends itself into &
circle, catches the skin near its tail with its hooked
mandibles, and after strongly contracting itself fran
a cireular into an oblong form, it throws itself with a
jerk into a straight line, and thus mukes the lesp.

Cheese hoppers (Prophila ensei, FALLEx). a, the maggol ex.
: & in & leapiug position ; d, the same mm:nilh-ur; e, the
fiy magnificd ; £, g, the fy, natural size, .‘{

One very surprising provision is remarkable in
the breathing-tubes of the cheese maggot, which are

* Swammerdam, vol. i, p. 69 § Bibl, Nat,, vol, ii. p. 63,
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Pot placed, as in eaterpillars, along the sides, but a
pair near the head and another pair near the tail.
Now, when burrowing in dhe moist cheese, these *
would be apt to be obstructed ; but to prevent this,
it has the power of bringing over tlie front pair a
fold of the skin, breathing in the meamwhile through
the under pair. Well may Swammerdam denomi-
nate these contrivances *“ surprisifir miracles of God's
power and wisdom in this abject creature.”

Like the other destruetive insects above men-
tioned, the multiplication of the cheese fly is checked
by some insect, whose history, so far as we are
aware, is not yet known. Swammerdam found
many of the maggots with other larve in their
bodies ; but he did not trace their transformations.
If they were the larve of an ichneumon, it must be
exceedingly minute. "

It must have attracted the atfention of the most

& incuriois, to see, during the summer, swarms of flies

erowding about the droppings of cattle, so as almost
“to conceal the nuisance, and presenting instead a
display of their shining cofslets and twinkling
wings. The object of all this busy bustle is tp
deposit .their eggs where their progeny may find
abundant food ; and the final cause is obvionsly both
to remove the nuizance and to provide abundant
food for birds and other animals, which prey upon
flies or their larvie. The same remarks apply with
no less force to the blow flies which deposit their
eges, and in some cases their young, npon carcases,
The common house fly (Musca domestica) belongs
to the first division, the natpral food of its larve
| ging horse-dung; consequently it is always most -

¢ sbundant in houses in the vicinity of stavles, cu-

Culnbc:; g bﬂds &C. to “'hich “'hc" i‘S numb(‘l’s
$] ) ] .
2 A
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L o

become annoying, attention should be primarily
directed, rather than having recourse to fly-waters.
Another common tinseet (Bibio lortulanus,
Meioex) livesinthe larva statein cesspools,along with
rat-tailed larvie, &e.  The mageot of the bibiois very
peculiar in form. They are hatched from ezas, with
shells as hard as Paris plaster, deposited on the adja-
cent wills, and frequently npon the pupacase whiclithe
mother has previously quitted. Like the larve of the
crane flies above describied, this one moves itselfchiefly
by meuns of its mandibles,und therefore it can make no
progress on a piece of smooth glass, Its <kin, it may
be remarked, is so exceedingly hurd and tongh, that
it is no easy matter to kill it®, We have introduced
this insect here, however, chiefly for the purpose of
vefuting un erroneous popular necosation aguinst
it, which is supported by the high authorities of
Ray and Réaumur. Our great English naturalist
calls it the deadliest enemy of the flowers in springs’
and accuses it of despoiling the gardens and ficlds 0%
every blossomt. Réaumur is less devided in his opi-
ion 3 for though he pereeived that, not being lur-
nished with mansd:bles, they conld vot, 15 is supposed,
woaw the buds of fruit-trees; yet, from their being
found crowded upon flowers and buds, hg thinks they
may suck the juices of these, and thus cause them to
wither!, We are satisfied, by repeated ohservation,
that the fly only uses its sucker (haustellum) for sip-
ping the honey of flowers, or the gum with which
the opening bud is nsually covered, The damage
of which it is accused is more probably done by

caterpillars, snails, or other might-feeding insects,

which, not being seer by day, the fly is blamed 0¥
what it is entirely innocent of §. : e

* Swammerdam, x. 212,  Raii Hist. Insect, Pref, poxis
{ Réaumur,v. 5060 § Jo R 2

.
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-

Trapsformations of Hidio Mottuloous, Mxioxx. a, the egg
maguified; & the same whon hatched ; ¢, d, the maggot &
Pupa magnified; ¢,/ the same, natural size; g, the fly.

In the case of the blow-flies, Linngus tells us that
4. the larvee of three females of Musca vomitoria will
7% ;@evnur the carcase of a horse as quickly as would
“ & lion; and we are not indisposed to take this
literally, when we know that ope mather of an allied
species (M. carnaria) produces sabout 20,000, and
that they have been proved by Redi to increase in
weight ‘two-hundred-fold within twenty-four hours.
The most extraordinary fact, illustrative of the voracity
of these¢ maggots which we have met with, is the
following, given by Kirby and Spence, from ** Bell's
Weekly Messenger:”’—

o e Ou Thursday, Juue 25th, died at Asbornby,
+  Lincolnshire, John Page, & pauper belonging to
Silk-Willoughby, under circumstances truly singular.
l;c being of a restless disposition, and not choosing

o stay in the parish work-lhouse, was in the habit of ®

trollingabout the neighbouring villuge;. S‘l;-‘s'ls'i"g"“
N



268 INSECT TRANSFORMATIONS.

i g
the pittance obtained from door to door; the support ﬂi 4
he usually received from thie benevolent wasbread and |
meat ; and after satisfyiug the cravings of nature, it
was his eustom to deposit the surplus provision, par- !
ticularly the meat, betwixt his shirt and skin. Hav-
ing a considerable portion of this provision in store,
0 deposited, he was taken rather unwell, and laid j
himself down in a field, in the parish of Scredington ; |
when, from the heat of the season at that time, the |
meat speedily became putrid, and was of course
struck by the flies: these not only proceeded to
devour the inanimate pieces of flesh, but also literally
to prey upon the iiving substance ; and when the -
wretched man was accidentally found by some of the
inhabitants, he was so eaten by the maggots that his
death seemed inevitable. After clearing away, as
well as they were able, these shocking vermin, those
who found Page "conveyed him to Asbornby, and a
surgeon was immediately procured, who declared that
his body was in such a state, that dressing it must be~
little short of instantsneous death, and, in fact, the
man did survive the operation but a few hours.
When first found, gnd’ aguin when examinéd by the -
surgeon, he presented a sight loathsome in the ex-
tremie 5 white maggots of enormous size weré crawl- ("1
ing in and upon his body, which they had most
shockingly mangled, and the removing of the exter-
nal ones served only torender the sight more horrid.”
Kirby adds, “in passing through this parish last
SPrng, Iinquired of the mail-coachman whethér he
had heard this story ; and he said the fact was well
known®.” ppe year in which this remarkable cip- ‘
cumstance occurred js not mentioned. : 7

¥

The jmportance of the insects Jjust mentioned, in
* Intr. i, 140, and note, g
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§ rrove nuisances of considerable magnitude, naturally

¥

a

eads us to notice another soyt of larva, no less useful
in diminishing the numbers of the plant-lice (Aphides)
which do so much damage to cultivajed vegetables.
We do this also the more readily, that these very
insects, which are so beneficial to the husbandman
and the gardener, are often erropeously accused of
beiny themselves the cause of the mischief. A corre-
spondent of the Natural History Magazine, for exam-
ple, says, * the lady-bird is remarkably abundant this
season. The shrimp (larpa) of this insect destroys
both turnips and peas in many parts of England®.”
The truth is, however, that all the species of lady-
birds (Coccinellide, L.atr.), both in the larva and the
perfect state, feed exclusively on aphides, and never
touch vegetable substances. The eggs are usually
placed in a group of twenty or more upon d leaf,
where aphides abound ; and when the young are
hatched they find themselves in the midst of their

~prey.  There are a considerable number of species of
this family (M. Stephens enumerates fifty) ; but the
most common, perhaps, is the seven-spotted Iady-
bird (Coccinella nq)tempunclatdj, whose larva is of
considerable size, and, of course, when abundam,
must destfoy a vast number of aphides.

The maggots of many species of a beautiful family
(Syrphide, Leacu) of two-winged flies are also
yoracious devourers of the aphides. Theselarve are
of a tapering form, and they can contract or lengthen
their bodies to a considerable extent; while they have
a retractile instrument, armed with three prongs like
a trident, with which they transfix their helpless and
hapless victims. * When disposed to feed,” says

'Kirby, ¢ he fixes himself by his tail, and being blind,

-

* Mag. of Nat. Hist, i. 191.
2413

Lemoving with great rapidity what might otherwise '

w

.

>
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gropes abont on every side, as the Cyclops did fct%’

Ulysses and his companions, till he touches one,
which he immediately, transfixes with his trident,
elevates into theair, that he may not be disturbed with
its struggles, and soon devours, The havoc which
these grubs make amongst the aphides is astonish-
ing. It was but last week that I observed the top
of every young sheot of the currant-trees in my gar-
den curled up by myriads of these insects. On ex-
amining them this day, not an individual remained ;
but beneath each leafare three or four full-fed larvee of
aphidivorous flies, surrounded with heaps of the
skins of the slain, the trophies of their successful
wurfare*,”

The larvee of the lace-winged flies (Hemerobide,
Leacn) are even more destructive to the aphides
than either of the preceding ; insomuch that Réaumur
was induced to eall them the lions of the aphides.
The mandibles of the larva of Hemerobius are some-
what crescent-shaped, and, like those of the nt-lion, -~

pis
\

a, Lace-winged fiy; B, the gtob of the same, magnifed; ¢, syr- S0o0)

phas; &, larva of the same devoaring the aphides of the eldor;

e, the bead magnified, to shew the mouth,
L3

« Intr, 1, 264,
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‘r-gre hollow, by means of which they suck the juices
~of their victims. These are rarely so numerous as

the two preceding families, but they make up for
their fewness in the voracity with which they devour
the little destroyers of our vegetublesy



.

SECTION 4Il.—PUPE.

-

bn.mn:u XI. ¢

Mechanism of suspending Chrysaliles.

A sainor would find it no easy process to cut for
himself a suit of ¢lothes out of a set sail, holding, the
while only by the portion that he was cutting.
This is an operation which is performed every day by
the tent-muking caterpillars®, Difficult, however,
as this may be copsidered to be, it appears as nothing
when compared with another problem performed by
a different family of eaterpillars. * Country fellows,
for a prize,” says Kirby, * sometimes amuse the”
assembled inhabitants of a village by running races
in sacks : take one of the most active and adroit of
these, bind him hawt! and foot, suspend him by the
bettom of his sack, head downwards, to the branch
of a lofty tree ; make an opening in one side’of the
sack, and set him to extricate himself from it, to de-
tach it from its hold, and suspend himselt by his fect
inits place. Though endowed with the suppleness
of an Indian juggler, and promised his sack full of
gold for a reward, you would =zet him an absolute
impossibility ; vet this is what our caterpillars, in-
structed by a beneficent Creator, easily performt.”
The manner in which this is elfected we shail now

" describe.

A coeterpillar, when about to change into .a chry-
® See Insect Architecture, p. 223. + Intr.iii. 209,
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P;;}is, usually sfeals away from the plant on which it
© has been feeding, to find some secluded corner where
it may undergo its transform&tion unmolested ; as if
it were previously aware that it would no longzer be
able to escape from its enemies. Those which we
shall first notice climb up the hizhest objects near
them, such as walls, gates, palings, and trees, under
the projectings of which they think they may begin
their operations in safety. Thus we once found a ca-
terpillar of the small tortoiseshell butterfly upon the
branch of a fir-tree, in Epping Forest, from ten to
twelve feet above its native patch of nettles below ;
and we have seen the cabbage butterfly under the
lintel of a window on the third story®.

Having thus selected a safe spot, the caterpillar
begins, in order to attach itself sccurely, to weave o
mooring of silk, the structure of which is well werthy
of notice. The threads of which this is composed are

so fine, that they are not easily distinguished ; and
ﬁ' we recollect being not a little astonished at ceeing a
ehrysalis of the.admirable butterfly (Fanessa Ata-
lanta) hanging within an inverted glass tumbler,
where we had confined it, the silkebeing transparent,
and all but invisible, It is necessary, therefore, in,
order to ‘see it distinctly, to confine the caterpillars
within a black box or other vessel. The silk threads
are not drawn tight along, so as to be parallel with
the surface, but are formed into a sort of projecting
button, the caterpillar, for this purpose, alternately
raising’ and depressing its head over the spot so as to
draw out the threads, in the same way a5 a tambour-
ing needle is worked in making a dot upon muslin :
the base is accordingly made®the broadest part, and
je centre the most projecting, for a reason which
* will impediately appear. :
When it has finished this little button of silk,
* LR,
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, Catorpillar of Panessa Astiopa weaving its button of silk,
b, suspended by its hinder prodegs fron the sitk button. ¢, bewd-
ing in order to split the old sKin,

which is thickly interiaced and strong, it turns round

to examine it with its hinder pair of pro-legs ; and if

it judges it to be suffciently firm, it thyusts these
among the meshes, taking secure hold with the nu-
merous hooks with which these are fringed®, and
swings itself fearlessly into the air, hanging with its
head downwards, All this seems easy enough of
performance, but it is only preliminary; for ‘it has
still to throw off’ its skin, together with the hooks by
which it is suspended, and this without losing its .
hold. The old skin is- rent by the forcible bendin® =
-round of the upper part of the body, which push€s™
through some of the angnlar projections of the chry-
salis—a tedious and probably a painful operduon, in

# See Insect Architecture, p. 307, night hand figure.
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v‘%icl) it is often engaged the greater part of a day,

-~

\

~and sometimes two, according to its steength. When

the first rent is made, however, the included chrysulis
soon wedges itself through the breuch, the lower por-
tion swelling out greatly more than tife upper, so us
10 form un inverted but somewhat irregular cone.
"The included insect continuing its laborious exertions,
by sucesssively contracting and difating the rings of
itg body, pushes off the now rent skin by degrees {rom
the hiead towards the tail, as the sack-racers mentioned
by Kirby would disengage themselves from the sacks
in which they were inclosed, or as one would roll
down a stocking from the leg. There are two cir-
cumstances worthy of notice in this process: the
position of the insect in hanging with its head down-
wards, throws a greater portion of the fluids ol the
body towards the head, by means of their weight,
which swell out the part that splits ; %ind also pushes
back the old skin, while the sloughing skin s pre-

@ onted from resiliating by u series of peas, which act
Lgike the toothed rack of a sluiee-gate.  The old sKin,

beirg by these means pushed towards the tuil, 15 of
course compressed into several®folds, which in some
degree prevent the extension of the rent, and serve
1o keep' the chrysalis from falling; for being now
detached from the skin, it has no hold upon tie
meshes of the silk button, and is, in fact; at some
distance from it.

This, then, is the part of the process where the
nicety*of the mechunism is most worthy of admira-
ton: for the hooks by which the insect is in the first
instanee suspended from the meshes of the silk are
sloughed off, together withe,the skin, the grasp of

‘} whose folds becomes then the only support of the
4 chrysalis, But this chrysalis, now deprived of feet,

and sofne distance from the suspensory cordage of silk
has still to reach this, fix itself there, and cast off the




pe

276 INSECT TRANSFORMATIONS.

sloughed skin altorether. This operation causes, says
o = l

Bonnet, a spectator to tremble for the conseguences,

» for every movement, seems to render its fall almost

certain. It is, however, provided with means which
answer the s@me purpose as hands, to enable it to
climb; it can elongate and contract at pleasure the
rings of its body. It accordingly, with two con-
tiguous rings, lay8 hold, as with a pair of pincers, of
the portion of the sloughed skin nearest the head ; and
elonguting the rings beyond this, seizes upon a more
distant portion, while it lets oo the first. Repeating
this process several times, it at length arrives at the
silk button.

4, suspended eaterpillar of, Panesse Antiopa splitting its skin J

for the evolution of the chivsalis, 5 the head of the chrysalis | ’a

-2 emerging, ¢, the same process frther advanced,  d, the perfest )
pupn.

The tail of a chrysalis, to an ordirary observer,

would appear smooth, and quite unfitted for being
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 fixed to the silk in such a manner as to sustain its
weight; bat eareful examination discovers that it has ¢
been furnished with an eflicient apparatus for this

purpose, in a number of very minute hooks, similar
to those of the pro-legs which have beén sloughed off.
Feeling about then with its tail for the silk, it insinu-
ates these hooks among the meshes, and being no
longer in danger of falling, it can’swing secure, as it
had previously done in the caterpillar state.
Réaumur has, however, seen some chrysalides
fall before they completed the process, in  conse-
quence, as he thinks, of having spun too slight a
mesh-work of silk. In order to ascertain the cor-
rectness of this inference, we tried u series of experi-
ments upon a considerable number of a brood of the
peacock butterfly (Vanessa Io), the same upon which
Réaumur made his observations. We allowedsome
to spin only half the usual portion, and removed them
to another station. Here they eagerly recommenced
ihe task, and, if left unmolested, never fell from the
wpot 3 but if previously removed a second time, they

seldom succeeded in completing the process in the

usual way, They did not, ifdegd, in such cases,
attempt spinning an imperfect silken suspensory ; bug
abandoring in despair what they felt themselves in-
capable of performing, they crept down to the bottom
of the nurse box, and cast their skins without lmving
anything to which they could attach themselves®.
When the hooks of a chrysalis have been properly
fixed among the meshes, it remains suspended con-
tignous to the skin which it has just cast; but not
liking the neighbourhood of its now useless spoil, it
sets itself to get rid of it, #or this purpose it con-

* J, R.
28

"

)"‘9"5 itself in various ways, sometimes assuming a ©
*figure similar to an S, so that it may push against
.
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“the spines of the old skin; and then giving itselfa

sudden jerk, it spins itself rapidly round a dozen or
twenty times. Réaumnr says that this ayration
usually throws off the s.ifough, in consequence of its
being farther from the centre of motion, and there-
fore exposed to a greater centrifugal force ; but un-
luckily for this refined philosophy, it is not the silk
Lutton, but the chrgsalis which spins round, and con-
sequently the old skin does not twirl at all, and anly
moves like a pendulum ;——the best method, evidently,
of disengaging the hooks it hangs by. Besides, the
threads of the silk ure nof broken by the gyration, as
Réawmur, followed by Kirby and Spence, asser(s;
otherwise the weight of the chrysalis would to a cer-
tainty break its threads, more easily than the sup-
posed centrifugal force would break those which
suspend the slough. Repeated observalion lias satis-
fierl 1is, therefore, that the twirling of the chrysalis is
hoth for the purpose of disengaging the old skin and
strengthening its own hold®. Bouunet may be right
or wrong in thinking the stimulus of the spines of the
old skin is the cause of the twirling: we have ob-
served that the insects which change into chrysalis,

o, b, front aul side view of chrysalides of Famessa nrlicne sts-
perded by their anal hooks. & anal liooks wagnilied, d, old
skiu fallen off, e

* J, R
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“wfter being removed from their suspensories, also roll
+ about and manifest great uneasiness®.

. But this is only one mode by which chrysalides

are suspended ; for nature, rich in variety, has taught
others to employ a different mechanmsm, and consi-
derably more complicated, not only fixing themselves
by the tail, but throwing around their body a girdle
of silk, which binds it firmly to tife spot selected, and
frequently in a horizontal position.  Amongst those
the caterpillars of the pretty butterflies called by col-
lectors haivstreaks (Thecle, Fanr.), are remarkable,
both for their resemblance in shape to the common
woodlouse (Oniscus), and for their singular proceed-
ings, In order to construct a silken cincture around the
middle of its body, after it has secured itself at the tail,
the Thecla draws back its head, and pushing out its
spinneret on one side, forms an arched thread by pass-
ing it over to the other side. It th¥n insinuates its
' head under this thread, and pressing the fore part of

) * jis body down as closely as possible, it contrives to
W J,‘éﬁiﬁcc the girth over its middle. This circumstance
© 35 the more remarkable when it is considered that the
silk is so fine as scarcely to bé distinguishable to the
eye, and that the back of the caterpillar over which it

" has to pass is thickly bestudded with spines. The
caterpillars, indeed, of this whole family (Lyceneide,
JLzacn), which includes our splendid blue and copper
butterflies, seem to follow the same process, repeat-
ing it from thirty to fifty times, in order to strengthen
the band. As the caterpillars of the family just men-
tioned are but seldom found, those who are desirous
of observing the formation of the cincture of a chry-
salis may readily gratify their curiosity by watching

M« brood of any of the native white butterflies, as

¢ those of the cabbage or of the hawthorn (FPieris
Craidq, S=ernens). A caterpillar of this kind,
* Bonnet (Buyvres, vol, i, p. 109,
282
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however, though it forms a silken suspensory girth
similar to the Lycanaidae, constructs it in a different
"manner. Instead of rétracting its head, it takes

advantage of its great pliability, and bending itself*

nearly double, fixes a thread, carrying it over to the
other side simply by turning its head. It repeats
this process a great number of times, till it has
formed a packet of ‘threads sufficient for its cincture.
It then stretches its head out into & right Tine with
the body, and remains in this position tll it casts its
skin. ‘I'he usual position of the chrysalides belong-
ing to the family (Papilionida, LeAcn) in question,
is horizontal ; but they frequently also hang'vertically,
and at different angles. We possess one of the large
garden white butterfly (Pontid Bras._vzcar?, which
was bound horizontally on the upper surface of a
leaf of the abele tree (Populus (t'll:tt). bemg: Jaid, and
not hung, as is almost the inv:.xrlable practice of the
species. The leaf moreover, 18 drawn_together i

L4 o
g : i
a, Caterpiiln black-veined white butterflyspinning its
m-\-uuwrryvbu:d?r g.wch::.u; horizontally bound 1o a branch.
» thio Lutierlly ( Pieris Cratagi), smaller than in naluse,

£
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P the manner of the leaf-rollers, another most unusual
~and remarkable circumstance®.

Another caterpillar of the same family, that of

the swa'low-tailed butterfly (Papilio Machaon,

Lixn.), one of our finest but local native insects,
having a body less pliable than the preceding, has
recourse to a still different method of forming a
cincture. The proceedings of this beautiful cater-
pillar, -distinguished by two retractile horns, like
those of a snail, may be illustrated by the mode in
which a skein of silk is wound from the hand. The
insect first attaches the end of his thread to the spot
selected for hanging up the chrysalis, such as the
bend of a branch of fennel or wild carrot, on which he
has been feeding ; and extends it outwards by the
hooks ou his claws, by which means he keeps it
stretched till he fixes it on the other side, furping a

pensory citcture. b, the  caterpiliar suspended, for its ghauge.
AT dn)‘u’lh saspended in o similar manber. :

* J. R.

? /  a, Catorpillar of the swallow-tailed butterfly, weaving its sus

283
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loop about twice the diameter of his body. He re-~

peats this process successively till he has spun forty,
sixty, or as many threadsas he deems strong enough
for his cincture ; and then throwing it over his head
towards the middle of his body, he proceeds to dis-
encumber himself of his old skin.

As the numerous threads composing the cincture
are not glued togetlier, but remain separate, it some-
times happen that they slip, in whole or in part, from
the claws of the caterpillar; and Réaumur had one
which was foiled in all its efforts to repair such an
accident. It did not, indeed, make any attempt to
spin a fresh cincture, probably from its materials
being exhausted or from want of strength; so that
when it could not recover the fallen and entangled
threads, it collected a few of them, suspended in
which.it cast its skin, but they, being too weak to sus-
tain it, gave way; and it fell and perished®.

We will not revert in this place to the varied con-

trivances of those insecls which construct covering®

either of silk or other materials for inclosing their
pupe, such as the silk worm, the puss-moth cater-
pillar, the tent makers; &c.; but there is one family
whose proceedings are so singular that they well
merit investigation. We refer to the numgrous spe-
cies of what are indefinitely termed common flies
(Muscide), and some families allied to them. Un,
like most other larvee, these never cast their skins,
not even when they change into pupm. The mag-
got of the common blow-fly (Musca vomiloria), for
example, when about to undergo its transformation,
quits the carcass where it has been feeding, and bur-
rows for an inch or two into the first soft earth it can

meet with. Here it draws in its body into a shortes™

compass, and the soft skin being thus condensed,

.
* Mem, sux les Insectes, vols, i.ix,
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. =it ncquires in thi_ckness what it loses in extension : its
moisture, also, disappearing by evaporation, or more

. tough, like thin parchment, and of a dull reddish-
' brown colour. The form is now that of an oblong
*  ball; andit was from that circumstance termed an exe
by Redi and other carly naturalists,—a term at which
Swammerdam takes great offefice in this instance,
The various changes undergone by the included insect
were traced from hour to hour by Réaumur with his
usual patience and accuracy : but few of the minute
circumstances detailed by him would probably interest
our readers; except that in casting its mandibles,
which are henceforth useless, they are not thrown off

on the outside of the case, but remain on the inside.
Were such an extraordinary transformation as this
to happen to one of the larger animals, it would be
held forth as altogether miraculous* Were a lion or
| an elephant, for example, to coil itself up into a ball,
W-cumpressing its skin into twice the thickness and half
7% hie extent, while it remained uniform in shape and
“ " Wwithout joinings or openings; and, at the same time,
were it entirely to separate its*whole body from this
skin, and lie within it, as a kernel does ina nut, ora
+ chick in an ezg, throwing off its now useless tusfs
into @ corner,—and then, afier a space, should it
acq(lge wings, break through the envelope, and take
Tts flight through the air,—there would be no bounds
to our admiration.  Yet the very same circumstances
in minjature take place every day during summer,
+» almost under the eye of every individual, in the case
* of the blow fly, without attracting the attention of one

" person in a million. .

'The maggots of the genus of two-winged flies
/95 (Syrphide) mentioned above as feeding voraciously
" on apkides, do not, like those of the blow fly, Burrow
} in the earth, but attach themselves to a leaf or a

probably by internal absorption, it becomes hard and”

n

o
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branch. Being furnished with a species of adhesive

gluten, a maggot of this sort applies a portion of this = =
= with its mouth to the spgt which it has selected for !

its transformation, and, pressing its body upon it,,

becomes immozeably glued down there. Wheun thus -

securely fixed, it contracts and shortens its body

similarly to the maggot of the blow-fly : but, instead of

becoming like that, uniformly oblong, the head swells

out and the tail becomes slender, till it terminates in

a point, just reversing the previous form of ‘the mag-

got, which is rounded at the tail and pointed at the

head. When the change is completed, indeed, it

is a good deal in the form of one of Prince Rupert’s

alnss drops.  When we first met with these pupse, in-

deed, we concluded they were galls, and were not a

little surprised to see larze wasp-looking flies issue

from them ; but as they may be found in considerable

abundance, it becomes easy to gratify curiosity and

to confirm the facts just stated. It may not be out of iy i

place to remark, that several species of iclxucumonﬁ 1

o, Pups of Wow fly, b, the same magnified. ¢, fead .of' -
rum opened to show the cast mansdibles, 4, [ml'u’ur‘:;nyhl.r i -
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g P’Tﬂes make reprisals upon them for their destruction of
N\ the helpless aphides. Swammerdam observed eight
of these parasitesissue from ene pupa of a Syrphus*.
. The lady-birds (Coccinellide) glue their pnp to
leaves in much the same manner with the flies just
mentioned : buttheirskin,instead of becoming smooth,
wrinkles up by the shortening of the body of the
arub; because it is not so soft®and pliable,. and
cannot, therefore, be compressed. The interior, how-

ever, i5 smootht.
T?se insects which live during their first stages

in tife water, exhibit a very different economy when
they¥ change from larvie into nymphs, as may be
| exemphified in the May-flies (Ephemeride) and the
! dragon-flies (Libellulina). But as these will require to
| be described in a future page, we shall content our-
selves at present with an account of an interesting:

but minuge species of tipulidan gnut®(Corethra plu-

4 micorm's.%mcnn), of a straw colour, whose history

R 3 saRs first Xiven by Réaumur and De Geer. 'The
= qacter was induced, from the beautiful transparency

'{i"‘ ol the !arv‘.ktk(lx name it Tipula cristallina,—a qua-
4 . lity which rerMers it, its size béing also very minute,
) rather difficult to discover: it is, however, a good
L \Qubject foy ,microscopical observations. Taking ad-
vantagZ of the recent improvements in microscopes,

1r. “Goring has accordingly given coloured figures
both of the larva and pupa, as observed by him, in
which he has added a few minute details T that are

—

5 ¢ not in-the otherwise very accurate figures of Réau-
L 1‘ * mur.
E The larva is rather Tess than a quarter of an inch

" long, aud somewhat resembgs in form those of the
Mme family, particularly in the parts about the head,
7= ¥
- / * Par} i, l;‘ 99, 1+ 3R,
¢t Gonng and Pritchard’s Nat. Hist., No, 1 ; and Réaumur,
vol. v., mem, 1,




Ty B 4 & Pl B A M L . 4 o

9286 INSECT TRANSFORMATIONS,

the mandibles being horny, jointed, and capable 0
uniting into one pointed borer. The tail is furnished
with plumed bristles, which appear to serve the pur-
pose of fins. The nearer this crystalline larva is to
its transformation, the more distinetly may be seen
four kidney-shaped transparent bodies, of a brown

colonr, a pair on the fourth ring from the tail, and

another pair at the shonlders. The former, perhaps,
serve to inclose the tail fins of the pupa: tfe latter
the horns of the pupa, which again encase the an-
tenne of the gnat ; but in another species (Cozethra
culiciformis) De Geer supposed these to be raspi-
ratory organs.  We are not aware that this lurva has
been actually seen to cast its skin, but there'zan be
no doubt of the fuct, for Réaumur found exuvie at
the bottom of the glasses where he kept them® ; and
we are not, consequently, nuthorized to assert that its
transformation is * not effected, as in other insects,
by casting the outer skin, but by an actval conver=
sion of one form of matter into anoth&rt We
watched above a hundred of them withou. being so
fortunate as to see their transformalioninto pupe,
though we more thad once observed “ile emergence
of the fly. ’ ;

Our chief reason, however, for introducing it here,
is to show the mode in which the pupa is suspander,
or rather buoyed up, in the water, by means oy its
foliated tail and the shape of its body, which is
bulged out above, and narrowed as it approaches the
lower extremity. It is, besides, very lively in the
pupa state, and jerks about with great agility, but

ustally keeps close to the surface of the water, 50 as_
10 project its horns orsnutenue cases above it .[P‘J-'&/

the fizures we have endeavoured to combine the

details of Resumur and Dr. Goring.
¢ Réaumur, vol, v., p. 41-2. i

{ Garing and Pritchord, Nat, Hist., No. 1, pe 23,

AP~
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N

A, 2, larva of Corsthra piwmicgmiz muagnifiod. 8 the man-
P - 4 ldivles und palple ¢, the resjaratocy fine. @, the paps magnied.

€, Jope, Datuval size. f lacva, naturalsize. g, the female oy, et

A, the male fy,

' Wewpossess a small aquatic pupa which is furnished
)« at the il with four horny hooks resembling the
prickles on the stem=of a rose-tree, and evidently

. iutended as suspensory appendages. It was found
> \?uging to a deal board; which bad been immersed
&n running water, and scams from its form to be the

pupa of &=t (Hydrocampa 7)*.
*J R
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Form and Structure of Papee.

Tuetigures delineated in the preceding chapter show
how different in form many pupa are, boly from
their lurvie and from the insects to be afterwards
evolved from them,—as different, indeed, as theffnm'!
of a bud from the seedling tree, or from thc'lenl,
branch, or blossom, which is dcstmed to shoot freim it.
Pupw, as we formerly remarked, have as stnl- mg an
analogy to the buds of plants, as egzgs have .‘:seeds ;
—and this is the more necessary to be ingsted on,
that“their nature has been «rossly mx<rq,msented
even by authors of eminence, and, in other/hatters, of ’-,
unquestionable accuracy. The term ﬁ[e{,cmmplzo&wy
so long applied to the various stages of; insect life,
has been one of the chief means of ‘projzating the
erroneous views in guestion, musmug 5 it Imphes
a supernatural change like those ¢escribed in the
poetical fables of Ovid. 'The term ¢ Transfor quxtwu, /
thoush not perhaps free from a similar nn],,_;ogtlon y
is much less strong and less likely to mislead.

That our objecnou does not originate in h)percn-
tical nicety, but is of no little importance with regard
to the agenrate knowledze of the history of inseets, :
could be proved by reference to many well-known B 4
works of natural history; but we shall limit our
illustrations to one or two of those strange fancies
which have obscured @iid perplexed this. branch © J{
our subject, \

We,shall begin with the illustrious Harvey,—the
discoverer of {lie circulation of the blood,—who, in
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@i exercitations on the generation of animals, says—

#There are two ways in which we observe one thing

’ to be made out of another (as out of matter), both

animals: one is, when a thing is made out of ano-

+ “ther already in being, as a bed out of wood, and

a statue out of a stone; when, for example, all

the materials of the workmanshp exist before the

workman begins the work or attempts to give it any

form. / The other wayis, when the stuff’ receives both

being fand form at the same time.  As, therefore, tie

works of art are performed two ways; the one by the

worlman’s dividing, cutting, and paring. away the

3 mutﬁ‘l\', prepared for those operations, so as to leave

behind. like a statuary, the fizure of the thing he

b intends\lomake: the other, by the workman’s addimg

: and moblding, as well as paring away, the materials,

; and at thy same time tempering the matter itself, so

: as to proliuce, like a potter, the fizure; which, for

- e liis reasons may be said to be made, rather than

p formed ;—u the same manner it happens in the

: * generation'y Fanimals : some of which are formed and

f ‘ transﬁgnre’}*:u; of matter already digested and in-

‘ creased ;g‘ thisipurpose, all the pdris springing out

< torethes”distinctly by a kind of metamorphosis, and®

s thus foaflilg a perfect animal, while other animals

are sizade piece by piece.”’

%Te proceeds to tell us, that the generation of insects

is performed after the first manner; the ega, by

f metdmprphosis, producing the worm ; or matter in a

- state of putrefaction, when it becomes too dry or too

3 moist, producing the primary rudiments; and these

again, by metamorphosis, a gaterpillar, which, when

»-rr_own toits full size, is metamorphosed into an aurelia

'm.;(,mpa), a butterfly, or a common fly. * Bees,” he

" subjoing, fwasps, hornets, or butterflies, and whitever
2c

-

>
>
.

jn art and nature, especially in the generation of
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V_

other animals are generated by metamorphosis from &4
creeping insect, are said to be the offspring of chance,
and therefore never to keep up their species. = But
the Jion or cock are never produced spontaneously o¢
by chance, Iu the generation by metamorphosis,
animals are fashioned as it were by the impression of
a seal, or tramed in a curious monld, all the matter
of which they conrist being transformed*.”

Goedart, a later naturalist of eminence, hoth falls
into the foolish fancy of supposing that the inrm of
the human face can be traced in the chrysilis, of
which he has actually given a figure in his ylates,
as Réaumur has done after him; and also telis us,
« that wherever the legs are situated in the.(ater-
pillar, there is placed the back of the insect yshich is
to arise by transmutation ; and, on the sgntrary,
where the back of the caterpillar was, therw are the
Jezs in the inzect to be prodaced fromeft, This

|

metamorphosis,” he adds, © is performediy o shmtf‘"}" '

space of time, 5o that it may be dislinct!g; seen 3 b~

cause,immediately after shedding its skin¥¢his change
y

appears to the eyet.” j

Had this most absurd and untrue ’JJJQ‘rinc passed
into oblivion, or:become obsolete,fiwve Myonld haye
passed it by in silence; but as, Itke mamy of the-
theories of former ages, it often meets (% dgen id
modern books §, where we might least expect v nd
it, we deemed it proper to give itin. the language of
two of ite most eminent advocates, which Swammer=
dam justly says contains almost as mdny erroks as
words, The best method of oppesing and over- |
turning error being the simple explanation of the -

truth, “we shall proceed to describe the form and )

* Harvey, de Generat. Anim., Excreit. xlv.
3 4 De Insectis, Exp. 77, =
t Sce our quotation from Goring and Pritchard, p. 286,

f
}
E
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Pﬂa sucture of pupm, rather than stop to refute eir-

_eumstangially the preceding theory of Harvey and
Goedart. 3

{ In the pupa state, then, we may remark, that the

lezs; wings, and other external appendages of the

insects are, inthe greater numberof instances, closely

folded up and enveloped by an external covering,

A usually of a ‘membrinous structure, and differing

considepgbly both from the skin of the larva and from

’ that ot-’t'he perfect inscet. It is as different, indeed,

as the winter ‘envelope of the bud of a tree is from

tle lark or from the cuticle of a leaf. The angular

! fortas exhibited in some chrysalides, are for the pur-

' pose Q{ encasing particular limbg, &e., of the insect

whichtProvidence has not seen meet to fold down

smob)(h\ o the body.  The spines, hooks, and hairs,

aganffi",““‘._\icll' are a;ls? of occasional occurrence, and

which G.'u)ednrt strangely enough mistook for feet®,

! are maniftstly for widing the animal in casting its old

! in, 85°h&l been explained in a preceding page ;

Jiile the :l{moves, ridges, and other markings; are

‘  the indicaly fns of the various members of the insects
. folded up, i atherwise disposed under them.

[ As wegiave shown all the parts df thie perfectinsect

- contaigiid in the caterpillar; so these can be mucii

? 01 ,’cﬁgil‘y exhibited in the pupa, particularly when

newerits final ¢hange ; for in more early periods the

substance is-so soft and pulpy—almost fluid indeed

~that it would be next to impossible to develop

[ them artificially. In some pupe the parts can even

l +  be seen through the membranous envelope, which in

othier cases requires; for this purpose, to be removed.

In order to exhibit this, we shall select a few instances

>} ip which the fucts may be readily verified, by those

#= swho will take the trouble of breeding the insects.
! Thesfiist,ave shall advert to is that of the chame-

* Goedart, de Insectis, 77.
. _ 2c2
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leon fly (Stratiomys chameleon), whose singlllnr*ﬁ
larva we formerly described®.  When this draws near
)

the period of its transformation, it leaves the water,
betakingritself to the adjacent bank, or to the phmf-{
which fﬁmt on the water, creeping up so as to Jeave
only a part of its tail submersed. [In, this position
it remains, contracting itself by degrees in a manner
searcely perceivable, and losing all pawer of loco- *
motion. The internal portion of the tail at 1he same
time separates gradually and insensibly frémn the
exterior skin, becoming greatly contracted ; mY.i:.';ﬂ-

gy o

thering intg three or four enrvatures, the extrenNty is
thereby leftempty.  Into this space the air penetiates
and soon fills the place previously occupicd'.‘hy’ the
hody, which is now contractéd to. on e-thitg of'its A
former size. When the air is prevented by‘hg/} much

) A

AL Piips of chameloan flys with the Bk of the puparium suismds f,' /
I, the sawme magnifed, and the puparitm laid open to show the S-+
eibrybily, O, he embryo By magnifed s—aa, anteano ; b b, \ )
the e¥es: ¢ wtieker; o d, first pair of legs; e e, seeonil J-nir‘.

o A f-;c W{n’m folded up; g K rings of the Lody ; & K, Jeeaglilug-
NN ' :

tub
* Page 136, 7,
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Woisturc from entering and distending the skin, it

¢~ shrivels up; but this occurs seldom. If the old skin,

“ now become detached and forming a tubular enve-

lope, be cut open, the pupa will be brought into view,

exhibiting the puarts of the future fi§ neatly folded
down upon the body, as may be scen in the figure.

This is one of the larvee which Swammerdam ob-

served to cast, along with its exteral skin, the lining

of the iztestines, and breathing-tubes likewise, which,

he reriarks,.  is very singular, and amazingly shows

the miracles of God, teaching at the same time how

the former body is entirely cast off and renewed *.”

The{pupa, when exposed in the preceding manner, is

of a Yright green colour, interspersed with white

' transpttent perticles, and the spiracles of the wind-
: pipe glistering like pearls.

£ \ en the pupa of the lappit moth (Gastropacha
8 quercifolia) is disengaged from the' cocoon, it has
™ | much the appearance of an Egyptian mummy, or an

| fafant i the old-fashioned swaddling bands. The
et are ciossed over the breast, and folded closely

down nearl)’ in the same manner as in the instance

. of the chan elean fly just mentioned ; but the wings

are con)‘agessai_,'mlu a very small compass, This

* appeags_the more remarkable as the wings of the

! mashigite Targe aud conspicnous, and so like the
waeiered leafof =2 oak, both in form and colour, that
the insect wonld readily impose upon & careless
observer, It is, we believe, the only British example

' of What have been popularly termed leaf insects,—
#  which have given origin to the fancifuland untenable
- theory of intentional deception on the part of Provi-

Réanmur first discovered the various shcull‘)s appro-
priated to the feet, the antennie and the wings; the

>deuce. Tt was by opening oue of these pupe that
l sheathtof ¢ sucker (haustellum) being wanting, as it
{

= Bibl, Nat. vol. 1L p. 54,
; 2¢c3
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i4 absolescent in the moth, Tt is furnished, however,”

with u peculiar horn or projection on the foreheud,
—the palpi=—=which the stheorists to whom we haye
alluded might tern its feaf stulk.

g ¢, slde view of the same,

We can demonstrate the same positio stii} nmore
obviously in the ghrysalis of o b\:bﬂ.rﬁ —for ex-
I

smple, in that of the peacock (Fanesta Io), Whose ea-
terpillars feed on the nettle:  Phis chrysalis s an-

gular like the others of the genus,—the two "“Gruil=
nating angles encasing the eyes, and the four lateial
ones the marginal folds of the wings, the contour of
which is disposed on what may be called the shoulder
of the chirysalis (Plero-theca, Kinny). The lefs, an-
tenna, and sucker, are folded down longitudinally
upon the breast, very similarly to what oceurs in the
moth just deseribed. %When the membranous cover™
ing, which is thinuer but more firm and elastic than
Indian paper, has been carefully removed,—selecting
for this operation an advanced period of iive chrysalis
—the several members of the butterfly muy be seen




§ 
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b Jded up in the manner we have here indicated.
% The wings are still covered with moisture, so that the
3 powdery down which clothes them is scarcely visible, -
and they have not yet assumed their beautiful colours
and elerant markings, but are of a dusky ash-grey,
"Phe legs, however, are already so firm that the insect
moves_them about, and also coils up its sucker, and
plays it_s"amcnnm. It is worthy of remark, that the

Ao 8 B o .A-'\.'_“ gl A 1_3‘_

T el

o
v.
’
QS 1
#2un., ¥ide of Mhe chrysalis of the peacock tntterdly, B the
- wings st nutemue teasd ont from the same, ¢, the pogfeet e
seet (Jumessa lo) tally developed,
» . X
.
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<
membrane which covers the more prominently exposed { -
parts, such as the legs, is considerably thicker than the \
other portions®*. Our description will be rendered
more infelligible by the preceding figures,

It will obvioutly appear from these details, in what
manner superficial observations led to the fancy of
one insect being on a sudden miraculously metamor-
phosed or transmutéd into another. Those, indeed.
who persuaded themselves that a morsel of Yainted
beef, or'a bit of rotten wood, could, by some inexpli-
cable chiemistry, grow into limbs, wings, eyes, and all
the other parts of an insect, with its admirable orgi-
nization of museles, nerves, and digestive apparatus,
had no difficulty to overcome in believing 'zhyum
green pulpy mass of a chrysalis could be trapsinted
into the light airy wings of a butterfly :—nay, they
considered the matter as proved, and admired the sup-
posed metamorpHosis, without giving themselves the A
trouble of investigating whether it was real or possi-. -
ble . Accurate observation, founded on the prinei=
ples of ,the Baconian philosophy, aradually pat to
flight the reveries of those who (io use the words of
Haryey) < philosophiZe by traduction, who are not a
whit wiser than the inanimate books through which
thiey come at their ill-digested notions}.”” | Xet this
distinguished physiologist, though he could so express
himself; occasionally struck upon the very sand-bartis
of which he liere warns us to take care ; perhaps in
consequence of u cause shrewdly and profoundly
assigned for philosophical errors by Des Cartes, in
his Essay on” Method, who says, * I was always of
opition, “that more truth is to be found in those
reasonings which men muke use of in the common,
alfairs of life, whose bad success may prove « kind of -
putishment for their reasoning ill, than those which

: * Swammerdam, vol. ii. p. 17, ]
T Résumur, yol, i, P 890, § Harvey, De Gen, An,, Exer, 44,
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gome idle doctor, cooped up in his study, has in-
vented, that conduce nothing to the ease and happi
ness of life, and from which he expects no other ad-
vantage unless that of reapinz so mueh the greater
harvest of empty glory from his argwmnents ; as they
coutain less of truth and common sense, on account
af the extraordinary strength of genins and applica-
tion requisite to give an Jmposing air to such ab-
surditiesy’

It was the decided opinion of Swammerdam that
the several transformations of insects, particularly the
change from the ege to the caterpillar, and from the
pupa to the perfect insect, are chicfly effected by the
evaporation of the superabundant flvids. ‘I'hus he
tells s that the nit, or ege of the louse (Pedioulus
lewmanacsy, is nothing more than the insect itself,
which only requires the evaporation of the surround-
ing moisture and the casting of the old skin, to bring
it toits perfect form *. It is not a little surprising

_that so.very accurate a naturalist should never haye

giought of investiszating the truth of such an opinion

by experiment. < That he neglected this precaition, is

an instance, among thousands more, of the imperfec-
tion of human studies; for his very first trial would
have demonstrated the error, which pervades every
page of kis great work. He was evidently misled
iutd the opinion by perceiving how fluid the contents
ol an ez or of a pupa are when opened previous to
their ‘change, and how dry the insect is upon its
evolution, -

It is much more surprising to find Kirby and
Spence repeating the same or nearly the same opi-
nion, at the very time, too, when they are in the act
of quoting the experiments of Réaumur, by which it
gé refuted, though the great experimenter himself mis-
interpreted them,  “ [f you open a pupa,” say they,

* Swammerdam, passin,
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“goon after its assumption of thatstate, you will find-
its interior filled with a milky fluid, in the midst of
which the rudiments of ifs future limbs and organs,
themselves almost as fluid, swim: Now the end to
be accomplished during the pupa's existence is, the
gradual evaporation of the watery parts of this fluid,
and the developement of the organs of the enclosed
anima] by the absorption and assimilation of the resi-
duum®” The evaporation, however, is so’wery in-
considerable, that it is evidently only of secoudary
consequence.

When the great quantity of fluid in the body of the
chrysalis is taken into consideration, we must infer
~ that if it were evaporated to any extent, the ipsect
would be reduced to o mere shadow. We aré dis-
posed therefore, to agree with Réanmur in' thinking
it. moye probable that the fluids of pupwe. become
united to the miore solid parts, in the same way
as the blood and lymph in our own bodies go

to the extension or to the repair of our bones and™

muscles. To put this to the test of experiment,
Réaumur, in the month of July, accurately weighed
two chrysalides the instant they were disencumbered
of the sloughs of tae larve.  The lightest weighed a
teifle less than 18, and the heavier a trifle less than
19 grains. Putting them aside separatelyywith a
note of their respective weights, he re-weighed lhf,gl
every two or three days for sixteen duys successively,
that s, till they were transformed into perfect insects.
On the last day, the lighter weighed more than®17,
und the heavier more than 18 grains; consequently
the fluid evaporated during this period did not amount
to & grain, perhaps not more than  of a grain.  On
weighing the insects themselves which issued frot
these pupay, together with the cost slough, the weight
Was. not sensibly different. The fluid, therefore,

* Inotrod, dii, 262,
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~«yhich escapes by what is termed insensible perspi-

ration, is not s0 great as might have been supposeéd.
To ascertain what it was, Réaumur enclosed several.
chrysalides, whose envelope: seemed very dry, in se-
parate glass tubes, terminating at one end in a bulh,
and at the other hermetically sealed.. He kept these
in a temperature of from 14° to 15° of his own
thermometer, corresponding to 63°—65° Fahr, ; and
in a few'days minute drops of water appeared on the
sides of the tube, which rolled down into the bulb
in form of a large drop—mnot *“eight or ten large
drops,’”” as Kirby and Spence, by some oversight,
have stated *.

It would certainly be considered a strange and
untenable doctrine to maintain that it is the evapo-
ration produced from the ega by the heat of the in-
enbating mother, which causes the developement of
the chick in the egg ; yet this is precisely similar to
what “is: maintained by Swammerdam, Kirby, and

"_,§penw,—me chief difference being, as Réaumur ob-
[ {rves, that the chick has obvious organs for_appro-
r

iating the nutriment contained in the egz, while the
insect in the pupa is surrounded, and, as it were,
bathed by the fluid, whose passage into the interior
vessels we cannot trace by the eyet. That they do
find theirway thither, the experiments above recorded
unanswerably demonstrate.
“ The pupe of insects, though they,in most in-
stances, cease from locomotion, and appear torpid,
ard by no ineans really so; for it would be no less
incorrect to look upon them in such a light, than to
consider an ox torpid avhen reclining in a meadow to
ruminate and digest the grass he had just been de-

’

* Réaumur, vol. i, p, 373, “ Une goutte beaucoup plas
grosse " and Kirby and Spence, Intro, iii, 262, o
1 Mem, vol. i, p. 362, &¢,

.
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t iR
vouring. This is, in fact, the nearest analogy whic
occurs to us among the other classes of animals; 54

» for the pupa, though it Aoes not chew the cud like 3
the ox, assuredly rests for the purpose of digesting or
Gf the term b preferred) of assimilating the cruder
fluid stored up by the caterpillar, and forming or
perfecting therefrom the organs and members of “the
mature insect®, ¢

Some pup®. have a sligcht motion, partitularly of
the lower parts of the body, and a few others ditter
little from the perfect insect, continning to move aud
feed ; but the greater number remain apparently mo-
tionless. That they huve internal though impercep-
tible motions, however, is proved by their possgssing
sithilar organs of respiration with caterpjllars and
perfect inseets.  We have adverted, in'a former page,
to the eighteen spiracles which communicate with
the double windpipe of caterpiliars, and the same ap= e

paratus is always found in chrysalides, situated Ol{‘q," ‘

the sides of the abdominal rings. This we think
might have convinced such distingnished observers
a5 Lyonnet and Muscheubrik, that thie most quiescent
pupe could not cx(i.sl. Without breathing. &5

aChrysaliy of dmrprury: Rhmagat. B, papa of Lari j,';;vliul!-
u o, papa of Spiies Liguatei, {

*=J. R,
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numerous experiments.  When a chrysalis, for in-
stance, is suspended by a thyvead and immersed in oil
up to thie tip of the wing-cases, it does not scemto
be much mjured, and the perfect intect is disclosed
in due time. If respiration, therefore, be essential
to the life of the chrysalis, it appedrs as if it could exist
with at least the greater number “of its spiracles ob-
structed 3 but this dees not happen with o chrysalis
4 just formed, which always dies. ' By immersing the
i whole ehirysalis in oil, itis certuinly killed ; and even
, by immersing its head downwards as far as the first
» pair of spiracles situated near the head. This seems to
| indigate accordingly that this first pair is more essen-
tial to the insect than all-the rest: and in other ex-
periments it is also found to emit a much greater
quantity of air by this first pairi It seems of .much
importance it such experiments to-dttend to the ane
of the pupa ;. fovwhen near the change the function
lk, i respiration is carried on more feebly, and at length
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i
8
‘,

TRy 3_»*'-4-

warly censes.
Besides the decisive experiments of immersion in
oil, Réaumnr placed pupa of*various species in the
exhausted veceiver of an air-pump, and at every
fresh stroke of the piston their bodies both bulged
’ ous and became elongated : because, as hie inferred,
the envelope is not pervious o the air contained in
the body, und the spiracles donot allow of its escape
with sufficient rapidity to keep pace with the ex-
haustion of the receiver ;—contrary to what happens
¢ when caterpillars are subjected to the same circum-
stances.  Varying his experiments, he placed in the
exhausted recefver a vessel containing water deprived
of its air, and in this plunged a chrysalis, keeping
3 fb it immersed by means of a weight attached by
thread.  Atthe two or three first strokes of the pis-
ton, bubbles of uir appeared at each of éhc spirdicles,
n

b

-
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issuing by jets, and a few smaller bubbles over the
body of the chrysalis, probably from not taking the
« precaution afterwards ,suggested by Bonnet, of
moistening: it before immersion®,

Upon examining the structure of the spiracles,
M. Réaumur farther discovered that their mouths are
furnished with ciliary valyes, which are shut when
the pupa is plunged into water, but opened again
when it is taken out. This circumstance® accounts
for the swelling of the body under the exhausted
receiver of the air-pump, for it may be supposed the
animal would closely shut the valves when it felt the
air forcibly extracted from its body. It is remarKable,
however, that though the shutting of the valves pre-
vents the entrance of water, it has not the power of
excluding oil; because, as Réaumur conjectures,
it is not in the ordinary course of its nature exposed
to such an accident, and therefore Providence made
no provision for itf. It may be reeollected that the

¢

e

[

larvae of the cheese-fly and of blow-flies are provided !\’ 1

with a sort of valve with which they ean cover such
of their spiracles as become immerséd in any greasy
matterf. .

Spiracles of pupse. . the valve open; b, the same shut.,
-

;

In the aquatic pupa, of the ringed China-mar™
moth '(Hy(lrocampu straliotata, StepneNs) De Geer
(& .

*Bonnet, Muyres, vol. iii. p. 39, &e, + Mem; i, 407, &e.
{ See page 265,

{
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. \ faund three pairs ofconspicuous'spimcles. occupying
¥ 1¢ e second, third, and fourth rings, and placed on
' cylindrical tubes. - It is worthy of  remark, that the
caterpillar spins a double cocoon, the outer of athin,
and the inner of a close texture; and wlhien the re-
spiratory gills of the larva are cast off with the old
skin, the insect knows how to surround itself with an
atmosphere of air in the midst ofithe water where it
resides, the inner cocoon being impervious to
moistare.  How it contrives to rencw this air when
! vitiated is not yet known, but that it derives it from
the water is proved by its always dying if removed
3 into the air®.

&{ We have formerly deseribed the beautiful appara-

.

tus for respiration in the Jarvie of the gnat family
(Culicida’, Liax.)t 5 butthis is rivalled by the orgaus
i‘: destined for the same purpose in their pupe, which
organs are situated in the biead insteadof the tail. The
pupa, in the same way,changes its position in the water,
V;,wimming with its hiead upwards instead of down-
o ) ,j’rds as before. Toenable it to maintain this position,
i / “the pupa is farther provided with a fin-tail, like a fish,
by which it canmove itself al pleasure in the water.
1t no longer, indeed, requires to tuke food, but air is
indispensable to it; and water being 50 unstable,
werp the pupa incapable of swimming, it would sel-
dom escupe being drowned. 1t respiratory apparg-
tés consists of two tobes, situated behind ' the head,
on what may be called the shoulders. They are of a
funvel shape, and project very sensibly, though we
' should not be disposed to compare them, as Reéaumur
: does, to asses” ears. 'The transparency of this pupa

venders it easy to see in it the parts of the guat.
_Au_ apparently more simple., though no less re-
. markable, apparatus for respiration, was observed by
Reéaumur in the pupn of a small crane-fly (Tapula,

¢ De Geer, Mep, 1, 531, 1 See page 156,

202
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———), [This consisted in a sinzle tube, two or ~f =
three times longer than the body of the pupa, and as
fine as a hair. The point of this aic always remains
above or at the surface of the water, for the purpose

of carrying on respiration, till the perfect {ly is ready

to emerge from the water.

@ Tigala, 2 b, telescopie-tatled popa of the simo.

¢, feouk viaw of the x A
bt Viow ot tha mr}:':,l,n of the cuRmon ghat ((,«lc.zpvgmn).

A I :I ﬂ,l{@_!!l?l‘ genus of this fﬂmilx,ﬁlxe external organs
espirdtion. are very elegant in form, resemblin
more the fibrille of minute aquatic mosses (Con-
{;’::mﬂem) than the appendages of an animal. | The
[].'.m of this insect is well known Lo anglers, under  »
21€ nawme of the blood rworm ; though we do not find ~ °
It mentioned by Walton, Brookes, Best, Sir H. Davy, .+ 1
or uny of the other writers upon angling, [t i, A
lt;;ualLy‘lezfs» than half® an inch long, flat, and jointed .
o € the wire worm, with several small appendgges at
¢ tail, which appear to be breathing-tubes, of the
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ature of gills; for the larva lies under water in
treams and d:(t.hes, enclosed for the most part in a
tube of earth. It is of a fine crimson colour, the
origin of its popular name ; but it becomes more
dark and opaque in the pupa state,
'L‘he appendages which are thrown off by the larva

u, Clironarsud plewosus, b, uma. of the same, | eallerd th
oadwrorm, ¢, @, pupa  of the same, ngniied to :‘lww llmil ’
plamol spiracles,

203
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are replaced by a braush-like bunch of bristles, the
points of which, it is probable, have the power of
extracting air from the water; and a similar coronet
is produced on each side of the head, disposed in a
five-rayed star of plumes. It is nota little remark-
able, that a double envelope for the feet projects
from each side of the breast, a circumstance which
seems peculiar to this inscet. In a few days it is
transformed into a pretty gnat, with feathered an-
tennw® (Claronomus plumosus, MEIGEN).

Such are a few examples of the heautiful con-
trivances for carrying on the important. process of
respiration in that stage of life during which few
inscets take any food.  Considering the orveat diffi-
culties presented to us in the investigation of this
subject, we may well wonder that experiments have
clucidated and proved so many facts, We are still
izuorant, however, of the nature of the effects pro-
duced by respiration on the fluids of pupw.




%

"

Crapren XIHI - ¢

Transformation of Pupw into pptfect Tnscets,

T'ue period which pupe require to come to maturity
seems {0 depend muinly on temperatare and size,
thongh there are several othier causes at work appa-
reutly inseritable to human research. Those who
adopt, after, Swammerdam, the untenable theory of
eyaporation. being all that is requisite to bring an
insect to maturity, tell us that these two circum-
stanceswillaccount forall the phenomenas but weshall
mmmediately have to record severnl @irious facts quite
at variance with, such a conelusion, It is plain,”
say Kirby and Spence, “ that this necessary transpi-
#on, other circumstances being alike, must take

“Wplage sooner in asmall thaw in a large pupa, " Since

the more speedy or more tardy evaporation of Huids

depends upon their exposure tocn greater or less

degree of heat, we might, a priori, conclude tha
pupie enposed to a high temperature would sooner
attain maturity, even though lerger in bulk, than
ohiers exposed (o a low one: and this is the fact,
The pupa of a large moth, which has assumed that
statein the-early purt of summer, will often disclose
the perfect insect in twelve or fourteen days; while
that of an ichneuluun“nut one-hundredth part of jty
size, that did not enter this state till late in autumn,
will not appear as a fly for seven or eizht months.
fut this is not the whole, The VErY same insect,

“according as it has become @ pupa at an earlicr or a

later period of the year, will at one time live but
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a few weeks, at another several months in that~q

state®”

But thouzh we admit all these facts, which are
known to every naturalist, and too well ascertained
to be denied, we submit that the inference of evapo-
ration being the exclusive effect, is, upon the whole,
inadmissible. Réaumur, though he does npt abso-
lutely state his belief in such an inference, shows by
his reasoning that he was strongly disposed+to adopt
notions closely bordering upon it. The theoretical
doctrine, it may be perceived, takes for granted that
evaporation is the only result of heat; overlooking
the no less obvious effect of expansion, besides
the disposition it produces in chemical principles to
combine or be decomposed. But these are only
some of its inanimate results, which wotld occur
upon material objects independently of life ; whereas

*

in living bodies, what may be called chemical changes

are frequently very different from what can be effected

out of the living body, and consequently we -cannot
trace all the effects produced by heat in the two great
internal processes of secretion and consolidation.
In detailing, therefore, the interesting experiments
of Réaumur on pupe, which he subjected to different
dagrees of heat and cold, we shall not adopt bis in-
ferences respecting  evaporation.  The aceuzacy, of
the experiments themselyes is unquestionable.
Reasoning from some of the facts above statedy
Riaumur thought it might be possible to hasten or
refard the exclusion of msects from thefr pupas in
the sume way as some flowers are forced to blow
early, and others kept back from blowing at their due

season 3 and he couulﬂcucgd a series of experimentsto

ascertain the facts. In January, 1734, he accordingl¥s
placed a great number of the chrysalides of moths
and budtertlies of various species in one of the royal

* Tnotr. 1. 263,

3
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~pot-houses at Paris.  His success was equal (o his
" expectations, for the insects appeared in the middle
of winter, some in ten or twelve days, and others in
from three to six weeks from the time of their removal

into a warmer atmosphere.  Five or six days, indeed, -

seemed to be equal to a month of natural temperature.
A week was even equal toa month for the chrysalides
which naturally required the teinperature of. mid-
summer to bring them to maturity ; because the arti-
ficial temperature was both high and more uniform,
particulurly during the night. The butterflies and
moths thus forced into prémature appearance, were
cqually full"arown, healthy and lively, with those
produced inthe usual way ; and the females deposited
their exos and soon afterwards died, as they alwvays
doin summer in the open fields. The life of these
insects was, therefore, shortened by some months.
The following November, Réaumr tried a similar
experiment, ‘whieh  was consequently begun  two
y onths earlier than the former ; and the insects were
_atro evolved proportionally sooner. Those, for ex-
ample, which ought naturally to have appeared in
May, he obtained in December? In butterflies which
Lave a double brood, such experiments become still
more interesting to the physiologist.  The beautifili

swatow=tdiled butterfly (Papilio Machaon) is one of

those whiclt are double brooded, the first caing into
chirysalis in July, and the butterfly appearing in
thirteen days ;—the second, in the sutumn, and the
butterfly not appearing (ill the sueceeding June, But
il pluced in an artificial temperature of due warmih,
and properly regulated; the second brood will appear
in about the same time as the first.

= Ré:mrpur tried some experiments, still more inge-
Saious, With chrysalides, which were suggested by the
“effects produced by birds sittiug apon their egos in
order to hateh them. e concluded, that if chry-

.
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salides were placed under a sitting bird, they wonld " f
be matured in a similar way as he had found them
o be in the oreen-honse: The diffienlty was to pre-
vent them from being bruised and crushed by the
bird, as they are much softer and more easily injured
than eggs.” This he obviated by enclosing them in
hollow glass balls about the size of a hien's ega, which
at the same time as readily deceived the bird gs a piece
of chalk passes with the eqgs set to hatch under'a hen.
T'he ehirysalides whiel he first tried were those of the
smull tortoiseshell butterfly (FanessaUrtica’), gight
of which, attached to square picces of paper; were sus-
pended within the gluss ege, as near 1o ‘eachother
iy possible, and  placed under.a lienon the 22d
of June. ‘T'he apertureof the glass egg was closed,
but in such a manner as to leave a communication
with tie external air, The effect of the heat manifested
itself the first day, in the moisture exhaled from the
chrysulides, all the interior of the glass being covered Q’ i
with minute drops of water, which he allowed to ev&
porate-by unstopping the glass, lest the moisture might
spoil hisexperiment. When it was dry, he replaced it
under the hen, and hé observed no moisture exhuled
on the following days, the chief transpiration having
acenrred in the first twenty=four hours.  In about
four days the first butterfly that, perhiaps, Was ever
hatchied under a hen made its appearatice.  He found
four more evolved next morning, and one on the suc-
ceeding day, the 28th of June. Those of the same
brood which were contained in 2 nurse-box placed in
a window, did not appear before the 5Hth, and some
not belore the Sth of July, which was ten or twelve.
days later, Two out of wight of the chrysalides whic}_} <
had béen enclosed in the glass egg died. e mad®™™
a similar experiment with the same success upoil
several chrysalides of the peacock butterfly (Fanessa
o). With the pupwe also of two=winged-flies and
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?fal,her insects, he tried all the preceding experiments

wwith very similar results, The heat communicated
to the glass ega was very copsiderable, amounting to
312 or 82° of Réaumur’s thermometer®, or about 100°
Fahr. It was not surprising, therefore, that some of
the pupe perished : we think it more wonderful that
any of them suryived.

Réaumur. suggests, from these experiments, that
those who'are curions in obtaining the productions
of smmmer during winter, muy add to the goiety
of their foreed flowers, by forcing a brood of butter-
flies into life to sport amongst them ; and he records
an-instance in which a friend of his at Strasburgh in
this way hatched, by means of a stove, all the pupie
he could obtain.  We have in several instances suc-
ceeded in obtaining butterflies in winter, by keeping
chrysalides under glasses on a mantle-piece in a room
with a constant fire ; but during the winter of 1829-30,
all which were thus kept died, probably from the fires
~pquired-by the unusnal severity of the season being
o areat for them. Several, on the other hand,
Mich we found ‘on walls, and which had been ex-
posed to all the rigours of the winter, were disclosed
in due time in a perfect state. !

IHaving thus ascertained that heat produced the
effects whiéh he had anticipated, Réaumurnexttried an
opposite series of experiments, by placing chrysalides
it? diminished temperatures. He accordingly en-
closed -in nurse-boxes a number of pupe formed in
August 1733, and in the following January placed
them in a coal-cellar : their nataral period of appear-
ing in the perfect state being July 1784,  During the
Yot months of this year he went from time to time to

b’_ whether these pupwe indicated an approaching

%pange, but they remained in their original state
“during July and August, and continued so till the suc-

* Réaumur, Mem, vol, it. pu 17,
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ceeding August,; 1735, at the time he was writing: this (‘1
account, when he found them still living and healthy, -

but not transformed into perfect insects. . Weare not
aware whether he ever published the termination of
the experiment.

In another instance, he placed in a coal-cellar the
pupa of the emperor moth (Saturnia pavonia), about
a fortnight or three weeks belore the usual time of
theirevolution ; and they werein consequence retarded
to five or six weeks later than those of the:same
brood which he hud kept in his eabinet.  The cliry=
salides of the large garden white butterfly (Pontia
Brassicar), when placed in the cellar in.January,
appeared two months later than those in the tem-
perature of the atmosphere. A still more decisive
experiment was made with the chrysalides of the
small tartoiseshell buttertly (Vanessa Urtica ), which
require fourteen days of summer heat to mature
them, and which, when hatchedsunder a hen, hat ¥
appeared in four days, Some of these he placed 1
thie cellar the 12th of June, and they did not appear
1ill the 2nd and 3rd of August,—about six weeks later
than in their natural lemperature.

Reéaumur, still haunted by the notion of the ex-
halation of moisture being the only canse of the
' developement of ehrysalides, tried upon tuem semilar
ingenious experiments to those which he had success-
fully made upon eggs, by varnishing them in order-to
prevent the escape of moisture.  His experiments
upon varnishing eggs have led to a most useful dis- )
covery, now extensively acted wpon in practice for
the preservation 8f egus al\ over Europe. Those
upon chirysalides, however, were 1ot conducted with
the same degree of acute accuracy. To prevent e
chrysalides from coming to maturity at the usual
time, by preventing the exhalation of their moisture,
he conceived it would De sufficient to varnish over



EXPERIMENTS ON INSECTS. 315

\
V‘;\hc euvelope, taking care to leave the respiratory
A Jspiracles unobstructed.  But it is most obyious, that
~ . the greater part of all the eyaporation which occurs
must: be through the spiracles, in the same way as
large proportion of the moisture of the human body
passes off ‘by the breath. The result, however, of
Réaumur's experiments with the varnished chrysalides
was; that they were developed several weeks, later
than when placed in their natural circumstances,—
which proves, we think, that the envelope has consi-
derable influence on the transformatory process going
on in the interior, even were we to leave the trans-
piration of moisture out of the question®.

We may remark, that the results of these experi-
ments afford interesting illustrations of the torpidity
of both the larger animals and of plants. In the
United States of America, for example, many species
of animals which become torpid in Pennsylvania, and
other more northern parts of the country, remain

, ‘ ',’;cly in the Carolinas, and other sonthern parts of

f , Lue continentf. Mr. Gough found that the dormouse
f X2 & ay be prevented from becoming torpid by supplying
P it plentifully with food ; and D, Reeve, of Norwich,
observed the same circumstance’in « hedge-hog,
which being kept warm and well fed, showed no dis®
position wi become torpid even during severe wea-
therf. Pallas had a tame marmot, also, which having
ecome very fat during: the summer, showed no dis-
position to torpidity, though exposed (o a tempera~
tur¢ which threw the whole species into a torpid
state in that part of Siberin, In the vegetable king-
dom, again, it is a very common phenomenon to see
plants revive after exposure to seyere frost. M.
o _*Rtaumur, Mem. vol. ii. p. 56
# t Barton, in Amer. Phil. Trans. vol. ive
' | Reeve on Torpidity, p. 73,
25
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* Gough made some ingenious experiments in proof of g
this upon several plants; such as the small duck’s

, meat (Lemna minor), and the viviparous fescne
grass (Festuca vi v.'ipura), which led to the conclusion
that they could accommodate themselves without
perishing to the vicissitudes of variable situations®.

We observed a no less marked instance than those
recorded by Mr. Gaugh, in a plant of the geranium,
namedl Prince Leopold. (Pelarganium maeranthon,
SweEr), the whole of whose leaves were so hard
frozen as to break rather than bend. We immersed
the whaole of the plant in cold water,a few dezrees
ahove freezing, till it was thawed, and it recovered
s0 completely, that not a single frosted spot appeared
on any of the leavest.

Several extraordinary facts relating to insects
prove that temperature alone will not account for the
qariafions of the periods of their disclosure. It is
stated by Marsham, that Mr. Jonesof Chelsea, in one
of his excursions, caught a famale of the- spotied
muslin moth (Diaphora mendidy, Steenens), which
laid a number of eggs, and he {edvhirty-six of the
caterpillars hatched drom these, till \hey spun_their
cocoons and became pupw@. At the wival season
only a third of these produced moths, and “he con-
eluded the rest were dead: but, to his uttérhstenish-
ment, twelve more made their appearance the second
season ; and the remaining twelve were evolved the
third season, as perfect and healthy as those which
had been first producedi. T B g’

The same extraordinary fact has been observed in
the pupse of the small eggeg-moth (Erlogaster la- ¢
siestriz), the greater n1u.‘mbcr of those which spin l_ll"%

, in summer appearing’ in the succeeding February)

* Manchester Trans. J.R.
! { Linn, Trans, vol. x. p. 402,
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p'bul others of them requiring two, three, and even
four years*.. Meinecken kept several pupe of the
« emperor-moth (Saturnia paconia) through the winter
in o room heated daily by a stove, and others in a cold
chamber.  Some of both these appefired in March,
and others, though evidently healthy, had not ap-
peared in Julyt.
It is certain, however, that thi§ is not the natural
order of things, even in this species; for we have
reared Several broods of the species respecting which :
the preceding facls are recorded, without huaving <
observed them. In a'lsrge brood of the small egger
(Eriogaster lanestris) five or six of the cocoons did
not produce insects, and we consequently anticipated
fheir appedarunce next year, but. we have now kept
them five years without any change, and therefore
conclude they are dead}. The inference deduced,
i however, from the facts observed, i% very plausible,
namely, that it is®intended by Providence to preserve
r : yﬁ species: for were all the individuals of 4 brood to
: )
- F D

car in the same season, it might happen to'be so
ungenial, particularly in the early months of spring,
. as to destroy them before thdy could déposit their
eaps; whereas, by theirappearing different seasons
some of them have the ¢hauce of coming forth in
mild weallier§.  Yet, perhaps, this may be an unue-
cessary thoughi ingenious refining upon 4 final cause ;
for even in the most ungenial spring weather, there
always occnr some fine days, and, further, 2 brood of
insectsdoes not all appear on one day, but more usually
on many successive days,as may be seen by the experi-
ments of Réaumur resorded at the beginuing of this

¢ Seriba, Journ. 3., vols i, p. 2227 and Haworth Lepidopt. -
bf{rit., vol. 1. . 125,

|‘ p 4 Natarf,, vol. viii, p. 143. i 48 (B
! 9 & Kirby and Spence, vol, ik p, 267.
2E2




chapter. In the instance of the clear underwing
(Egeria: asiliformis, STEPRENS), we discovered a
brood of above a dozen of the pupa in the trunk of
a black poplar; but though, from feeding on the wood
of the tree, the eaterpillars must haye been well pro-
tected from the vicissitudes of the seasons, there was
nearly a month between the appearance of the first
and the last®. This, indeed, is so yery common an
ocearrence that it is almost superfluous. fo’ mention 'L
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particulur instances.

The moths just mentioned, we may remark, were
only observed to appear about wvoons and many
other insects are known to emerge from the, pupa
only at one particular time of the day, similar to the
flowers, such as the goat's-beard (T'ragopogon ), and
the night-flowering cereus (Cactis

which only blow at particular hours.

are producerl at sunrise, others at noon, and others

again only at night. Several species

regular in their appearance,

butterfly (Pontia Cardamines),

such as t

grandifforus),

—

Some insects

e

TP

are extremely !
he orange-tp € 4 )

which is usually seen

about the end of April, varying buf fes days in the
course of many years. The various species, also, of
May-flies (Ephem?re) are confined in
dnce to two or three days; aud those observed by
Réaumur appear at no other time thaf“hetween :
T'hose 'which we no-
ticed on the Rhine in August, 1820, began o
appear at sunset, and before morning were all dead.

cight or ten in the evening.

their appeur- .

Tir the great square at Wiesbaden, their bodies were
so thiekly strewn about that it seemed ag if u shower ¢/ ‘S
of stiow had fallen during the night, their wings
being white, and about.the size of a broad snow-=.
flnket.s N : e

The pupie of these May-flies, when about to uit= \ :

*3R IR, o
® L .
. »
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‘g}“fdergo their transformation, emerge from their suba-

“queous " galleries and come to the surface of the

water: . As'they must keeputheir wings dry, the pro-
cess would appear to be one of considerable diffi-
culty ; yet an observer may remark thuot they perform
it with the nimost ease. In the instance of the gnat,
this process of emerging from the water is still more
conspicuous on account of the difference of form in
the pupa and the fiy.

About eight or ten days after the larva of a gnat is
transformed into a pupa, it prepares, generally to-
wards noan, for emerging into the air; raising itself
up'to.the surfuce so as to elevate its shoulders just
above the level of the water. Tt has scarcely got into
this position for an instunt, when, by swelling the
part of its body above water, the skin cracks between
the two breathing tubes, and immediately the head of
the ‘gnat makes its appearance tirough the rent.

‘The shioulders iirstantly follow, enlarging the breach

w0 25 1o render the extrication of the body compara-
wively casy.  The most important and indeed indis-
pensable part 6f the mechanism, is the maintaining
of its upright position so as not to get wetted, which
would spoil its wings and prevent’it from flying. Its
chief support is the rugogity of the envelope whichi'it
is tifrowifig off, and which now serves itas a life-boat
till it gets its wings set at liberty and trimmed for
dlight. " The body of the insect serves this little boat
for & mast, which is raised in a mauner similar to
moveable masts in lighters constructed for pass-
ing under a bridge, with this difference, that the
guat raises its body in an upright direction from the
first. “When the naturalist,” says Réaumur, “ob-

b serves how deep the prow of the tiny boat dips into-
“th
iy

e water, he beconies anxious for the fate of the
little gnariner, particularly if a breeze ripples the
2e3
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surface, for the least agitation of the air will waft xt“"*( ‘
rapidly aleng, since its body performs the datyof a 1‘
sail as well as of a mast: but as it bears a much
greater proportion to the little bark than the lurgest
soil does to a ship, it appears in great danger of
beiug upset; and once laid on itssidey all isover, -
1 have sometimes seen the surface of the water
* covered with the bodies of gnats whieh had perished
3 ~ in this way; but for the most part all terminates ,
~ favourably, and the danger is instantly over®”
© When the gnat has extricated itsell all but the tail,
it fivst stretelies out ils two fore=lesst, and then the
middle pair, bending them down to"feel for' the
water, upon which it is able to walk as upon dry
land, the only aquatic facalty which it rétains after :
having winged its way above the eclement where it

. The 2ot (Celex pipionz) eseaping from the pups, !

*M ol L A% ; o ¢
Mem,, vol. iv. p, 613,

T Kirby and Sjence, by mistuke, say it & Qs

ther case,” vol. i, 1 288,

these Soutof :
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4spent the first stages of .its existence. ‘It leaves;”’
} says Swammerdam, “its cast skin on the water
| 2 \here it insensibly decays*.”’ Réaumur doubts
| whether Swammerdam ever actually saw this inte-
' resting transformation. - We haye sean it twice only.
‘Che beautifol pupa formed from the blood worm,

' as before described, proceeds in its transformation
much in the same way as the common gnat, But

how, it 'may be asked, can the insect raise its
shoulders above the surface of the water, than which
it is specifically heavier, and suspend itself there
without suotion 2 By a most singular and beau-
tiful contrivance, which,” suys Kirby, “ I shall ex-
plain, the more particulur because it has escaped
Rénumur, and, as faras I know, all other entomo-
logical gbservers. The middle of the back of the
thorax has the ‘property of repelling water, appa-
rently from being covered with some oily secretion.
Hence, as soon =s the pupa has once forced this
=art of -its body above the surface, the water is seen
o retreat from it on all sides, leaving an oval space
in the digk, whith is quite dry. Now though the
specific gravity of the pupa is»greater than that of
f water, it is but so very slightly greater, that the mere
| attraciion of the air to the dry part of the thorax,
| whert once exposed to it, is sufficient to retain 1t at
' the surface: just as a small dry needle swims under
l sfmilar circumstances. That thisis a true solution
|

R o

of the phenomenon, I am convinced by the result of

sevéral experiments. If; when the. pupa 1§ sus-
£ M pended at the surface, n drop of water be let fall
% /' upon the dry portion gf the thorn, it instantly sinks
| AR the bottomt, the thoray, which belongs to the
.‘! / bhmviest half, being the lowest ; and if the pupa be
X 4 = Part i. p. 156, 8

+ Buf'if s0, we may ask what ha

he thorax to repel water?2 I, R,

s become of the power of

l_ o % . ’
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again brought to the surface, so that the fluid i
repelled’ from its disk, it remains there, withont
seffort. as before.  Just before the exclusion of the
fly (Chironomus plumosus, Meiaex), the dry part
of the thorax is seen to splitin the middle. - The
air enters, and forms a brilliant steatum; resembling
quicksilver, between the body of the insect and its
puparium ; and the former pushing forthiits head
and fore-legs, like the gnat, rests the latterupon tlie
water, and in a few seconds extricates itself wholly
from its envelope®.”

The grubs of several of the four-winged walcer
flies (Phryganide, Steenrys), popularly called
ciise worms and eaddis worms, construct a remark-
able apparatus for protecting the pupa during its
state of inactivity and helplessness.  So long as it
remains in the grub state it can withdraw itself within
its case of shells’stones, or reed-stems ; but as soon as
it feels its change approaching, it contrives additional
security. It weaves, for this purpose, at the entranee
of its.zallery, a grating of its singular silk, which
liardens in water and remains indissoluble, as was

o fiest observed by Vallisnieri. The strong threads

are made to crods each other, forming a small
fhickish circular plate of brown silk, which bc{:omes
as hard as gum, fitling exactly, into the dpening,
and placed a little within the margin. - One of these
gratings (described by De Geer) is pierced all over
with holes, disposed in concentric circles, separated
by ridges running from the centre to ihe cjrelim-
ference, though not quite so regularly as the spokes
of a wheel. Other ridges, again, are made to tra-
verse the concentric rays, following thie cowse of the

cireles of holes, in such a manner as toform com”=L

partments jeach having o hole in its centret. Réau-
mur found that these holes were for the purpose of

® Intr, it 5, 200, 4 De Geer, Mem,, vol, i, p. 519—45,

»
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;;, “reathing, by admitting a current of fresh water,

" effteted, no doubt; by the spiracles of the pupa; and

© he actnally saw the grate-work in alternate motion
from convex to concave, as the water passed out
and in. .

Our motive, however for introducing a notice of
these stractares is for the purpose of explaining the
contrivance by which the pupa makes its exit through
the grating. To effect this, it is proyided with a pair
ol curved mandibles, which appear to be applied
to no other use, for they are thrown off upon its
transformation into a fly, as was observed by Vallis-
nieri. - These facts may be verified by searching for
caddis worms during the early spring months, as
most of them are transformed in the first part of the -
summer.

«
TP

s
U
\
e
N
Ol

o 1, Pupasol a ease fly (Phropenes ). € dy grate-works of the
a-nn’-v :u' the dpeniigs ’0§ fhe ,:-.uu_ geally moguifiec. b, the
) perieet inseet.

?,.. ; In the common Wow-fly (Musca carnaria), and
il many of the same familyy the exit of the perfect
e

: / jnsect from the pupa case is elf‘cc!ed by a very dif-

= ferent, but no Jess admirable contrivance. 'The head
. of the perfect fly, it may be remarked, is hard and
r unyielding ; but in the pupa it is soft, and capable
A 4

r, ‘ |
\ '\
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of great distension. When the insect, therefore, ~

becomes desirous of escaping from its prison, it
“blows out the extensile part of its head like a bladder,
alternately pushing it forward in the form of 4 muzzle;
and swelling itont at the sides in the form of a ball,
till it succeeds in rupturing the pupa case. As this
envelope is too opaque to see the process distinctly
on the.outside, it is* necessary to open the pupa just
before its transformation, when the movements be-
come obvious. The same mechanisim oceurs in the
pupee of some of the fibrons gall flies (Lephrites),
for the purpose of dissevering the woody fibres
which imprison the insects. In the instance of the
thistle gall fly (Tephritis Cardui), Réaumur found
that those kept in his study often became Moo rigid
for the inseets to force their passage, and after
muking repeated efforts they gave up the task in
despair and died*®, In the open air this accident is
prevented by the rain moistening the galls,. We

have more than once had occasion to muke the sams

remark in the woody galls, such as the bedeguar of
the rose, in which the flies have to gnaw for them-
selves o Passage, but which they cannot alays
effect when the gafis are kept through the winter in
d'dry room+. .\

In another genus of flies, the pupa “Tes* not
make use of its head, but turys round: and employs
s tail to force a passage. This may be observed
i the pupa formed from the rat-tailed magoot of
the common-gewer fly (Eristalis tenax, Fannieids),
which was observed by Réaumur (o push off' the Ijq
of '“f' Pupa case by means of its tai],

_“"!_ Caterpillar of the cle:lr-wing hawk moth
(Egeria @siliformis, STEPHENS), before going: inte
PUPY, gmaws away the wood of )

29 the poplar tree
where 3t is lodge pPop 2

d, till it Jeaves only a plate of it as
& Rcuumur, iv,, Mem, 8, + TR

1
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wvghm as writing-paper. The head of this pupa being
¥ obtuse, it cannot of course cuf through this wooden

till it burst it open, which we have more than once
seen it actually do®. It is enabled o exert consi-
derable force in this process, by means of the beauti-
fully serrated structure of its rings, resembling in this

* respect the caterpillars of cossur and other wood-
horers..

_,? covering, thin as it is, but gan only push against it ,
|
!

:
i
I
{ Pnpm«;fCoﬁn. a, and Fgeria, b, shewlng the serratures of
’ thieir cings. i
Lyonnet justly remarks that in the cossus there
are sharp pointsaipon the head for the purpose of
making‘ the first breach, the rest of the body acting
a wedge 10 tear open the cocoon. Professor Peck
\as given 4 very interesting account of similar pro-
ceedings in the case of the locust moth (Cossus Ro- |
binice, Peck). ““In the silk math,” he says, and
all others which I have had an opportunity to ols
serve, Lweehrysalis bursts in the cocoon and the fluid
which surrounded the new insect in it escaping at the
came time, so weakens or dissolves the fibre and
texture of the silkf, that the moth is able to extri-
. catd itself, leaving the chrysalis bebind it; but this is
. ot the manner in the locust moth. Alter vemaining
till all its parts are fully grown, and it is ready to
quit its prison, a certain quantity of exercise is ne-
. gessary to break the ligaments which attach the moth «

o
- p—

£ ‘* IR 4
3./ + Seq some observations on this doctrine, © Insect Architec-
‘u“}’" p:\gcs 3‘6, 31 7 and 195,

® .

i
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to the shell of the chrysalis, and to loosen the folds
of the abdomen. In taking this exercise, it can
.only move the abdomen in various directions ; as
one side of the rings is moved forward, the hooks in
the serrated lincs take hold of the silk and prevent
their sliding back ; the next flexure brings forward
the opposite side of the rings, which are prevented
by the points on that side from slipping back in the,
same manner, and the chrysalis is forced out of the
slightly-woven extremity of the cocoon, and through
the silk-lined cavity, till it is protruded for about one-
third of its length out of the opening in the bark and
into the air*.” .

A no less ingenious contrivance for esecape was
observed by Bonnet in one of the leaf-rollers, which
feeds on the leaves of young ash trees, It rolls up the\
leaf into a cone, and is transformed into a small pupu,
resembling a griin of oats. The chamber which it
forms is not only extensive in proportion to the size
of the insect, but is so very compact, that it does pof-
appear in what manner it is to effect its escape.
Within the capacious chamber of the leaf it hangs
itsell’ up by two lines, after the manner of a sailor’s
hammock. But, previous to this, it gnaws a cir-
cular piece half through the leaf, taking care not to
injure the exterior membrane. In order- render
this little door easy to be found, the caterpillar, as if
foreseeing that the blind pupa could not otherwise
discover it, fixes one of the suspensory threads near
its margin, guided by which the insect males its
exit with the utmost ease, for the head is uniformly
swung up by the door threadf,

A very similar proceeding is recorded of the mi-
nute granary moth (Zinea granella), -which w¢
haye hefore mentioned as destructive to grain, The

* Peck, quoted by Kirby and Spence,  *
+ Bonuet, Eavres, vol i, pe 207,
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&’gggs being laid on the outside of the grain, the
" entrance of the caterpillar into the interior is not
larger than a pin’s point, artl of course entirely use-
less as a passage for the moth; but, before its trans-
formation into the pupa, it shapes oiit a door in the
skin of the grain, so that it may be easily broken open
from within, while it appears entire ou the outside.

. By pushing it accordingly it at once gives way.

A prospective contrivance of the same kind occurs
in the economy of n caterpillar which lives on the
dry pith in the seed heads of the wild teazle (Dipsa-
cus sylvestris).  The hole by which the newly hatched
caterpillar enters is so minute, that in some hun-
dreds of teazle heads, containing full-grown ones,
we have never been able to detect it; but its subse
quent proceedings are easily traced. From the first
it 15 not contented with the p?;eclion afforded by
the walls of the seed liead, but always spins a gallery
f thick silk to cdver it while feeding, the ontside of
~gich is generally covered with its ejectamenta. Up
the period of its approaching change, the walls of
~ the seed liead are left quite entire, as it only eats the
» dry pith contained in their cavify ; _but through these

it would be impossible for the moth to make its way_
inasmmeh , as it is unprovided with mandibles for
gnawinz. The provident caterpillar, therefore, takes
care before its change to cut a circular hole into the
teazle at the end of its own silken gallery, through
which the nascent moth may find an easy passage.
Bonnet gives it further credit for a piece of ingenuity
which we have not been able to verify. After cutting
the hole, he tells us, itearefully fortifies it on the out-
side by amassing the fibres aud seeds of the plant in
loose manner over the hole, to prevent the intrasion
. of rapacious insects from without; and he gives a
very minute detail of his discovery of this fortifica-

2F
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tion*. But we have only to examine the arrange= P

ment of the teazle seeds to perceive that he must
have been mistaken. Jn a dozen specimens now
before us we find that, besides gnawing through the
wall, the incect has eaten about an eighth of an inch
into the seeds themselves and the chalf which sur-
rounds them, leaving on the outside the extremities
untouched, but lining the whole with a slight tissue
of silk,—the circumstance, no doubt, which misled
Bonnet. As these are extremely common in the
vicinity of London, slmost two-thirds of the seed A
heads of teazle containing a caterpillar, the pro-.
ceedings of the insect may be easily examined T.

A similar prospective contrivance occurs in the
instance of a caterpillar which feeds on the cow
parsnip ( Heracleum spondylium), and makes a cir-
cularhole in the stem for the exit of the moth. !

In all the precedifi instances, the pupa is left to 3
effect its extrication by its own unassisted effortss
But amidst the variety which ¢laims our admiration
in thz economy of insects, we haye to notice pro-
ceedings no less remarkuble in the case of those
pupe which require extrancous assistance in their .
transformations.  An instance of this is mentioned
by Kirby and Spence, on the authority of the, Hon. )
Captain Percy, R.N., who, while he wa¥" watching '
some female crane flies (Tipule oleracea?) busily !
employed in depositing their eggs amongst the roofs
of grass, saw one quitting her pupa case. She had
already, by her own elfforts, got her head, shoulders,
and fore-legs disengaged, when two male flies arrived
10 assist in her extrication. They immediately laid .
hold of her pupa case with their anal forceps uud'hind-,:k'{'\

lexs, while with their fore-legs and miouths thed t
seemed to push her upwards, moving her backwards
* Bonnet, (Buvres, vol. il obs, xix, 4 J. 2,
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N L
‘Vp.nd forwards, and shifting their hold till she was
~ entirely extricated, when they left Ler to recover her

g strength by herself.  “ Probably,” say our authors, *
““ the extreme length of the two pair of hind-legs of
these animals may render such assistance necessary

for their extrication*.” We, however, imagine
that Captain Percy’s instance was accidental and
anomalous ; for the insect haying already extricated

her head, shoulders, and fore-legs, all the difficulties
were surmounted. From the inseet being so very
common, also, the circumstance of such assistance,

if it did happen, must be matter of frequent ob-
servation; but we have wiltnessed a considerable
number of several species of this family undergo the

change without any assistance whatever +.

The best ascertained case of assistance occurs
among ants, and was first observed by the aceurate
Swedish naturalist De Geer, "ﬂxuugh the best ac-

: count of it is given by the younger Huber. “The
ieater part of the pupme,” says he, * are enclosed in.
Wissue spun by themselves before their change
~hut they cannot, like other insects, liberate themselves
from this covering by effecting an opening in it with
their teeth, They have scarcely the power of mov-
ing ; their covering is of too compact a texture, and’
formed of too strong a silk, to allow of their tearing
it without the mssistance of the workers. But how do
these indefatizable attendants ascertain the proper
moment for this process? If they possessed the fa-
culty of hearing, we might imagine they knew the fit
time, from some noise produced in the interior of the
prison by the insects ywhose development has com-
menced ; but there is no in@icmion favouring this
gpivion ; it4ds probable they have a knowledae of it
pron some slight movements that take place within,
“which they ascertain through the medium of their

# Intr. iii, 286, 1J. R.
2r2
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antennw; for these organs are endowed with a sensi-" i
bility, of which it would be difficult to form a just /A
idea: whatever it be, thuy are never deceived.

“ Let us still follow them in that labour in which
are displayed azeal and attachment that would justly
merit our attention, even were they the real purents
of these pupze ; how much greater then must be our
astonishment, when we consider that they bear no
further relation to them than that of being born under
the same roof. Several males and females lay in
their envelopes in one of the largest cavities of my
glazed ant-hill. The labourer-ants assembled toge-
ther and appeared to be in continual motion around
them. I noticed three or four mounted upon one of
these cocoons, endeavouring to open it ,with their
teeth at that extremity ansswering to the head of the
pupas ‘They began to thin it by tearing away some
threads of silk where they wished to pierce it, and at
length, by dint of pinching and biting this tissue, 5‘{,’_..' 0
extremely difficult to break, they formed in‘it a vast {
number of apertures. They afterwards attempted to 7
enlarge these openings, by tearing or drawing away
the silk; but these efforts proving ineffectual, they
passed one of their mandibles into the cocoon through
the apertures they had formed, and by cutginz each
thread. one after the other with great patience, at
length effected a passage, of a line in. diameter, in the
superior part of the web. They now uncovered tfie
head and feet of the prisoner, to which they were de-
sirous of giving liberty, but, before they could effect
its release, it was absolutely necessary to enlarge the
opemng. For this purpose these guardians cat out
a portion in the longitpdinal divection of the cocoon.
with their teeth alone, employing these instrumen'7$Y
as weare in the habit of employing a pair of scissors.
A considerable degree of agitation prevailed in this
part of the ant=hill. A vumber of labourer-ants were
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;’mccnpied in disengaging the winged individual from

A its envelop ; they took repese and relieved each
other by turns, evincing erest eagerpess in seconding -
their companions in the task. To expedite the work,
some raised up a little slip cut out in the length of
the cocoon, whilst others drew the insect gently from
itsimprisonment. When the ant was extricated {from
its enveloping membrane, it was“not, like other in-
seets, capable of enjoying its freedom and taking
flight; it could neither fly, nor walk, nor, without
difficulty, stand; for the body was still confined by
another membrane from which it could not by its
own exertions disengage itselfl

*“In this fresh embarrassment, the labourer-anis
did not forsake it: they removed the satin-like pel-
licle which embraced every part of the body, drew
the antennm gently from their investment, thew dis-
engaged the feet and the wings, and‘lastly the body,
with the abdomerr and its peduncle. The insect was

v-,u v in a condition to walk and receive nourishment,
_“'gwhich it appeared there was urgent need.. The
rst attention, therelore, paid it by the guardians was
that of giving it the food I had placed within their -
reach, !

“ The ants in every part of the ant-hill were occu-"
pied in @iving liberty to the nales, females, and
young labourer-ants, which were still enveloped.. On
Leing disencumbered of their coverings, the rem-
nants were tollected and placed aside in one of the
most distant Jodges of their habitation ; for these in-
sects observe the greatest order and vegularity.
Some species of ants remove these shreds to a dis-
tance from the ant-hilf, others cover the exterior sur-
{ace of their nest with them, or collect them in parti-

A cular aparuments®.” 3

A vegry interesting experiment upon this subject

was tried by Dr. J. R. Johnson, of Bristol. ** Among
* Huber on Ants, p. 88.
3 ® : 2¥¢3
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.
those ants I kept in confinement,” says he, “ I ob- "'
served that considerable bustle prevailed when any of /'«
the pupe were about to*quit the cocoon. TFor the
most part two or three stationed themselves on
or near each cocoon. From seeing, more than
once, two engaged in the operation, I placed
in a wine-glass, with a little moistened earth,
one of the yellow ants (Formica flava), with
three or four pup®: the first object with this little
creature was that of excavating a chamber for the
deposition of its treasure. The pupme were then
brousht up, and laid on the surface of the earth from
day to day, to receive the sun's warmth. 1In a few
days I saw the scattered remnants of one of the
cocoons, and the worker, with his assistant, engared
in giving liberty to the remaining ants. I did not,
at the fime, notice whether the pupm were or were
not capable of effecting their own liberation ; but ac-
cording to the statement of De Geer, the pupa dies
when neglected by the workers®.” : -y

Tl latter circumstance is contradicted by the
testimony of Swammerdam, one of the highest
authorities which could be adduced. The species he .
_Yescribes as flesh-coloured, and he was not a little
surprised that they spun & cocoon like the silk-worm.
“This web,” he says, “was of an oval figure, and
wronght with delicate and fine threads about the
body, being of a rusty iron colour, and when T opene
it I found a pupa in the interior. ¥ likewise carried
some of these enclosed pupe to Amsterdam,which
after some days gnawed their way out of their webs, |
and produced some male antszs this happened on the R
cighteenth of July +.” It is obvious, therefore, that. 4%
at least some species can estricate themgelves withe™® {

out aesistance ; though this seems to be the regular “
process. 5
* Notes to Huber, p. 87.
+ Swammerdam, Biblia Nat,, vol. i, p. 130, ]
. - ; ‘
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\W‘ We might have been led by analogy to suppose‘

. ,\.

* that bees would adopt a similar method of extricating
their young ; but observation shows that they do-
not, for they break through their cocoon by means of
their mandibles, at the same time foecing their way
through the wax that is fastened down above to the
web and bursting it into several jagzed pieces, which
they throw off on all sides. Tl other bees carry
these broken pieces away, and clear the cells so tho-
roughly as to make them quite smooth and even.
The male, as well as the queen bees, force their way
also out of their cells in the same manner as the
common or working kind, and all undergo the same
change®. But thereis one very remarkable difference
peculiar 1o the royal cocoons, first observed by the
elder Huber, which well merits to be mentioned.

A hive of bees is so essentially monarchical, that
when more queens than one are pfoduced they ex-
hibit mutual and* deadiy animosity, which leads thém

‘V-' destroy one another. When there are several

" yoyal pup, therefore, in a hive, the first transformed
attacks the rest and stings them to death ; though, if

these pupa were enveloped ircomplete cocoons, this .

murder could not be perpetrated —for the silk is of
so close a texture, that the sting could not penetrate
it; and I it did, the barbs wounld stick fast in the
meshes, and the royal assailant, unable to retract her
‘weapon, would become the victim of her own fury,
In order, therefore, that she may destroy her rivals,
it is necessary for the hinder rings to remain unco-
vered, and on this account it is inferred the royal
grubs spin only imperfect cocoons, open behind and
enveloping only the head, shoulders, and first ring of
the abdomen, .

Huber was exceedingly anxious to discover whe-
ther tfie royal grubs spun their cocoons imperfect in
consequence of a particular instinet, or of the greater

% Swammerdom, vol, i p. 187,

»
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width of the cells preventing them from siretching™
the thread up to the top. ‘T'o ascertain this he dis-

Jdodged several royal grubs about to spin their

cocoons, and introduced them into glass cells blown
of varying dimensions. * They soon prepared to
work,” he says, © and commenced by stretching the
fore part of the body in a straight line, while the
other was bent in & curve,—thus forming an are of
which the sides of the cells afforded two points of
support. It next directed the head to such parts of
the cell as it conld reach, and carpeted the surface
with a thick bed of silk. T remarked that the threads
were not carried from one side to another, which
would have been impracticable, for the larvee, being
obliged to support themselves, had to keeD the pos-
terior rings curved ; and the free and moveable part
of the body was not long enongh to admit of the
mouth reaching “the opposite sides. The first expe-
riments obviated the probability of any particular in-
stinet in the royal Jaryie, and proved that they spid
incomplete cocoons, becaunse they are forced to do so
by the figure of their cells. But desfrousof evidence
still more direct, I piet them into cylindrical glass
cells, where I had the satisfaction of seeing them
fpin complete cocoons in the same manner as the
larvie of workers. In fine, I put plebeian Farvea into
very wide cells, and they left the cocoon open, as is
done by the royal larvee. I also found that royat
larvie, when lodged in artificial cells, where they can
spin complete cocoons, undergo all their franstorina-
tions equally well. Thus the necessity which nature
imposes on them of Jeaving the cocoon open, is not
on aceount of their increment 3 nor does it appear to
have any other object than that of exposing them 14
the certainty of perishing by the wounds of their
natural ciemy ;—an observation truly new and sin-
gular®*.”
* Jluber on DBees, p, 133,

-



! 5,
¥

SECT. IV.—PEREECT INSECTS, .

Crarrsr XIY.

’ -
Expansion of l:e Hody and Wings in Inmcts oewly transformed,

Tne mechanism by which winged insects, as well as
birds, are enabled to support themselves in the air, is
one of the most admirable instances of providential
wisdom, to facilitate the locomotion and the distribu-
tion of the smaller animals, The great agent em-
ployed for this purpose is air, which is made to
serve the double ‘purpose of assistiyg in the fssimi-
lation ¢f nutriment by the supply of oxyzen and the
remova. of carbon, and of diminishing the weight of
3‘: body in order to render it buoyant. In birds,
“the lungs have several openings communicating with
corresponding air-bags or cells which fill the whole
cavity of the body from the neck downwards, and
into which the air passes and repasses in the pro-,
cess ofsbreathing, Thisis not all: the very bones of
birds are hollowed-out with the design of receiving
air from the lungs, from which air-pipes are con-
veyed to the most solid parts of the body, and even
intp the quills and plumelets of the feathers, which are
hollow or spongy for its reception. As all these
hollow parts, as well as the cells, are only open on
the side communicating with the lungs, the bird
requires cnly to take in a foll breath to fill and dis-
gend its whole body with air, which, in consequence

= of'the considerable heat of its body, is rendered much

lightew than the air of the atmosphere. By forcing
this air out of the body again, the weight becomes so

° »

C
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much increased that birds of large size can dart down ~ 4

from great heights in the air with astonishing velocity. N
In insects a similar mechanism oceurs, though it

is more diffienlt to trace it, on account of the great

minuteness of the several organs; but so far as the

circumstances can be observed, they well merit our

attention. The most remurkable of these is the

expansion of the body and wings on the perfect

insect emerging from the pupa case. A very

striking exemplification of this occurs in the trans-

formation of the ant-lion (Myrmeleon formicarium),

whose singular stratagems in the grub state are so

familiar to the readers of books on natural history®,

When it is about to change into & pupa it constructs

a cocoon of sand, which it lines with a .beautiful

tapestry of silk, the whole being less than half an

inch in diameter, the pupa itself, when rolied up,

filling only a space of about half this dimension.

When it has remained in the cocoon about three ‘«

weeks, it breaks through the envelop and emerges v R

the ouiside, as the chrysalides of wood-borers make 4

their way to the exterior of a tree to facilitate the exit

of the perfect insect 3" with this difference, that the

npscent myrmeleou-fly makes use of its mandibles to

gnaw the cocoon. When it has arrived on the out-

side it only requires to expand its wings and body to

complete its transformation.  But this’is the process,

most calculated to excite our admiration ; for though

it is not on its emerzence more than half an inch in

length, it almost instantaneously stretches out -to an

inch and a quarter, while its wings, which did not

exceed the sixth of an inch, scquire an immediate

expansion of nearly threg inches. e
To the real wonders attending the history of this ™

remarkable insect, it has been fancifully added, that,

as it has cast off the spoils and cumbersome weight

* See @ Insect Architecture,” page 209, &
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\ o
ﬁ' of i.ts first form, so is it likewise divested of its bar-

» barity and ravenous malignity ; but the formidable

structure of its mandibles, as Réaumur Jjustly re<
marks, evidently disprove this opinion. A lady dis-
covered that it would eat fruit, afid Réaumur ac-
tually Saw one munch part of @ pear; but he thinks
that thls‘:s not its natural food®. -Its close resem-
blance, jndeed, to the dragonflies (Libelbulina),
except in being more slow in flight, affords a strong
analogical indication of jts carnivorous propensities.

'

o, Myrmeleon formicarium, the fly of the ant.dion. 3, the head
maguited 1o show the ealliper-formed mandibles. ¢, the papa.
o, the pupa escaping from its cocoon.

: A still more striking difference of size may be
remarked in the pupa and the perfect insect of a lace-

: winged fly (Chrysopa Perla, Lieach), by no means -
b',’ uncommon near London, and well known Jby its
goldeg eyes and green wingst. The cocoon of this

* Mem,, vol. vi. p. 375, T See page 45,
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insect is not bigger than a small pea, while the fly is

nearly an inch in length, and the expanse of the
Svings about two inches:

In some aquatic insects this transformation is the
more conspicuou’s from the change of elemcut._ the
pupa emerging into the dry atmosphere, where the fly
is evolved. In the case of the dragon-flies just men-
tioned, the approaching change is evinced by the
increasing transparency of the pupa, exhibiting the
growing brilliancy of the large lustrous eyes of the in-
cluded inseet, which may be then brought into view
by removing the envelop. At this period it may be
seen removing out of the water to a dry place, such
ae a grassy bank or the stems of aquatic plants, into
which it pushes its sharp claws, and remains for a
short time immoveable. By the swelling of the
upper part of the budy the envelop is soon distended
and burst asunder on the back of the head and
shoulders, and through the opening, first the head

and then the legs of the perfect fly make their exit;'

‘whilst the empty slough of the legs continues fixed
in its place. After this first part of the process is
accomplished, it hangds down its head and rests for
a space, as if exhausted by previous exertion, or
Tather to allow the newly excluded parts to grw and
become more firm. It next erects itself] #hd lin'ing
hold of the upper part of the slough with its feet,
pulls the parts still enveloped further out, then
creeping forward by degrees, it disengages the en-
tire body, and again rests for a time immoyeable.
The wings now bezin to expand themselves, and
their plaits and folds becomgp gradually smooth.

The body, also, becomes nsensibly larger and.

longer, and the limbs acquire theiy Jjust size and prot
portions.  While the wings are undergoing this
operation of drying and expanding, the insecy takes
care to keep them from coming into contact with the
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‘A, e dfagen fly, heginning to eseape frons the pupa ; , the
B, the pupa case, B, the process fiar ndvanced ;P:-.' u.Sn;;’a‘.
tho pupa case. O, the fly vearly free, and forming an arch Ve, the
fly; A the pupa case, 1), the My bending Lack its bedy, 50 08 ot
o obstruct the expansion of the wings.
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body, by bending itself into the form of a crescent ;
for if they were obstructed, whilst wet, they could
ot afterwards be set to rights,

All these changes are perfected, according to
Swammerdam, By the force of the circulating fluids
and the air, impelled by respiration, a fact of which,
we think, there cannot be any doubt. It is very
seldom, however, that we can surprise inseets at the
precise moment of their transformation, as it is for
the most part very speedily accomplished, for the
whole of the preceding evolutions are usually com-
pleted in ten or fifteen minutes. [t happened by
mere chance,” says Swammerdam,  that I observed
them for the first time: one of these vermicles
adhered to a stone-wall in the river Loire, and it was
so softened by the water dashing up against it, that
it could only half perfect ifs change, so that I took it
partly free and partly yet fixed in the skin, I once
afterwards saw this change in the large kind of

dragon-fly (“Eshna ?) which had crept to land out

of a small lake, and cast its skin sitting in the
grass®,”

e

@, pewly-hatched blow-fly magnified, “showing 1 W
cmm;:od state of the wings. &, the wings d’,,-"n,,!,“’m |‘;l5.if
pandod. ”

* Bibl, Nat., vol. i, p, 08,

..{)"\ \
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Some species of flies have their wings shortened
very considerably in the pupa stale by zigzag, or
transverse folds; so thay when newly evolved, it
might be supposed, from their moist and crumpled
appearance, that they could never become so fine,
rauzy, and translucent, as they are actually seen to
do. This will be better understood from thc above
figures than by description. .

“We have taken the preceding examples of expan-
sion of the wings from those insects in which these
are more or less transparent, and consequently the
branching of the tubes (nervures) through them is
more obvious than in moths and butterflies, in
which the wings are covered with feathery scales.
Tt is, hoavever, less rare to see the latter transformed
than the former, from the greater facility of rearing
them, and on that account, it may_be proper to take
some notice here of their transformation.  We
cannot in this find better guides than Swammerdam

ﬁnd the celebrated Italinn anatomist, Malpizhi, in

e

is account of the silk-worm. ‘At length,” says
the latter, * within four days, the heart (dorsal vessel)
of the silk-worm continues inovma- slowly, and the
body growing bigger; having Yhrown off the qut-
ward.skin like a slonnh the pupa appears a new
creature.  The throwmg off the old and assuming
this new fofm, is completed in the space of one
“minute and ten seconds; and it i¢ thus done, as I
chanced to see it. The molion of the heart (dorsal
vessal) is very quick at first, and the whole frame of
the body appears convulsed ; so that the several cir-
cular folds of the ,segments emerge, and by the
{ransverse contracuon of, the sides, the external
skin is ‘separated from the inner; hence, upon*
making an effort, and thrusting the body, which now
appears particularly thick towards the head, the skin

2062
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is driven backward and downward ; and the portions ~
of the windpipe being separated from their external
proper orifices, are thrown,away with the skin which
is then cast off. By this motion, a cleft or opening
is made in the back near the head, and through the
aperture the body makes its way, the skin being by
degrees drawn back towards the tail. This process
is assisted greatly by a yellow kind of ichor which
exudes from the cavities of the skull; and the pupa
appears then free and disengaged.

¢ While the insect is making its passage out, the
antennw are separated from the body of the pupa,
and are torn, us it were, out of two cavities of the
skull; and their length, as they become unfolded,
occupies the same place which the two musclgs of the
mandibles formerly ocenpied. The wings, also, and
the legs, appear to be circumseribed in their limits ;
the wings being dfawn from their situation near the
fore-legs, and the legs from the lateral parts of the
back. But as these unfolded purts are yet muocousy
they easily stick to each other, and, insensibly grow=
ing dry, they become so closely united that the pupa
Appears like one entire garment. Now as these parts
are peculiar (o the foths, and are destined for their
wi, the nature of the moths seems to be to egerze
sooner from the state of the caterpijlar than®is com-
monly believed, and also to be earljer implanted
in it for evidently, in the silk-worm, the beginnings *
of the wings may be seen under the second and
third ring of the body, before the texture of the
web. The antennm are likewise delineated on the
skull, and the web being finished, they have their
own termination s nor wilkit be improper to suppose
that the new kind of Jife'in the pupa is only a mask
or veil tlf the moth, which is already perfect within,
the intelit of which is, thatit should not be struck or
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k{’ destroyed by external injuries, but might grow strong
L LT and ripen®? i)
: . While the little creatureremains in this condition;
4 there is produced, as Swammerdam tells us, a vio-
! lent agitation in its fluids, so that®they are driven
' from the internal vessels through the tubes in the
wings, which are likewise supplied with air from the
windpipe. The insect, besides, fabours violently with
its legs, and all these motions concurring with the
growth of the wings, it is impossible that the tender
skin which covers it should not at length give way,
which it does by bursting in four distinet and regular
pieces. When the legs become disengazed they
much assist in freeing the body and other parts that
are yet bpund up ; at the same time, the skin on the
back flies open and uncovers the wings and shoulders.
THe inseet, after this, remains for some tine i astate
of rest, with its wings drooping down like wet puper,
~ and its lexs fixéd in the skin which it has just cast
- L together with the lining of the windpipe and
= breathing spiracles. This latter circumstance enables
the insect to tuke more airinto its hody, and thereby
renders it the better able to® fly, and perform the -
other functions dependent on a zood supply of air.
In censequence of this the wings expand so rapidly,”
that it i by no means easy to trace their unfold-
ing; for in the space of a few minutes, they increase
in dimensions about five-fold. Their spots and
colours at the same time, previously so small as to
be’ sgarcely discernible, become proportionally ex-
tended, so that what but a few minutes before ap-
i peared as a number of confused and indistinct points,
acquires many varied beauties of colour and form.
-4 From the wings extending themselves so suddenly,

U
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- AJ* *their solt wrinkled appearance is, in less than half
> # DMalpighi, De Bombyce.
263
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¥ /
an hour, no longer visible, and the insect becomes
fitted for flight®,
' Kirby, in speaking of the swallow-tailed butterfly |
(Papilio Machaon), says, “I had the pleasure of :
seeing it leave itS puparium the 16th of May. With
great care I placed it upon my arm, where it kept
pacing about for the space of more than an hour ;
when all its parts appearing consolidated and deve-
loped, and the animal perfect in beauty, I secured it,
though not without great reluctance, for my cabinet
—it being the only living specimen of this fine fly I
had ever seen. 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 colour and spots, as the.sun gave
vigour to it, was a most interesting spectacle. At '
first, it'was unable to elevate or even move its wings ; |
but in proportion as the agrial or other fluid was ;
forced by the motions of its trunk info their nervures, { ;
their numerous corrugations and folds gradually
yielded to the action till they had gained their greatest |
extent, and the film between all the nervures became 1
+tense. The ocelli, gnd'spols and bars, which appeared
ot first as but werms or rudiments of what they were {
e » 0 . 4 'fOrﬂl ‘
to be, grew with the growing wing, and shone {
upon its complete expansion in full n'wgmtudc and
beautyt.” : : : : {
The probable object of th(? movements which an ‘
insect makes, upon just escaping from the chrysalis, ‘

is to impel the fluids that had been compressed

during its confinement, and more pa.rtwulurly air,

into the various parts of the expanding body and ,
wings. The wings, it muy be remarked, are not, on /‘* )
the exclusion of the insect, folded up as are the lonZ i
wings of an earwizg (Forficula auricularia), but arc !

3
o

* Swammerdam, i, 7, & + Iatr, iii. 203,
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37 of a thick structure and easily expanded. They differ

in this from full-formed wings, which cannot be
stretched o hair’s-breadthy without tearing themg
whereas we have taken the wing of a butterfly on its
emerging from the chrysalis, and estended it to four
times its original expansion. That the fluids of the
body are at this period impelled into the wings, is
proved by an experiment firgt tried, we believe, by
Swammerdam, on the wings of bees. *The blood
in the bee,” he says, “is a limpid fluid, as may be
observed, if a little part be at this time cut off from
the' wings; for then the fluid exudes from the cut part,
appearing, by reason of the extreme smallness of the
blood-vessels, under the formof little pellucid globules
which ingensibly and by degrees increase into con-
siderable little drops.”—*The wings of the bee have
likewise many pulmonary tubes, which, when the
nymph is casting its last skin, hale also, together
with all the othet parts, once more to throw ofi’ their

}.u xuvia.  After this, when these tubes are again dis-

tended by the freshly impelled air, and the air-vessels,
which have hitherto been contracted, are inflated and
distended with the same air, if follows that the \\'l[olc.
wing afterwards expands itself, afid becomes th’ng;e,
nay,. four times larger than it was before. “Fhis
expansiofl of the wings depends, therefore, h(.)!h upon
the impulsion, of the air and of the bleod ; tor‘ at the
same time when the air is impelled into the wings, a
considerable quantity of blood is likewise driven into
thé vessels'of the wings.”’—* The female bees do not,
as the common bees and the male, come lb_r(h with
their wings folded up, but expanded :_uul displayed,
and in a state ready for i]igh't. On this account, the

all-wise Author of Nature has provided for them a
A% more spacious mansion, in which they may expand

their wings conveniently and properly ; so that after
they have burst from their cells they may be pre-
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’

an hour, no longer visible, and the insect becomes ‘ﬂ

fitted for flight*. g

! Kirby, in speaking of the swallow-tailed butterfly

(Papilio Machaon), says, “I had the pleasure of

seeing it leave itS puparium the 16th of May. With

great care T placed it upon my arm, where it kept

pacing about for the space of more than an hour ;

when all its parts appearing consolidated and deve-

loped, and the animal perfect in beauty, I secured it,

though not without great reluctance, for my cabinet

—it being the only living specimen of this fine fly I

had ever seen. 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 colour and spots, as the,sun gave

vigour to it, was a most interesting spectacle. At

first, it-was unable to elevate or even move its wings ;

but in proportion as the aérial or other fluid was

forced by the motions of its trunk info their nervures, g

their numerous corrugations and folds gradually '(

yielded to the action till they had gained their greatest

extent, and the film between all the nervures became
* tense. The ocelliy gnd'spots and bars, which appeared

at first as but germs or rudiments of what they were
“to be, grew with the growing.wing. and sl‘x.unc-forth

upon its complete expansion in full magnitude and

beantyt.” G '

The probable object of lhg movements which an
insect makes, upon just escaping from the chrysalis,
is to impel the fluids that had been compressu_:d
during its confinement, and more particularly air,
into the various parts of the expanding body and
wings. The wings, it nray be remarked, are not, on 4- .

' the exclusion of the insect, folded up as are the long'~
wings.of an earwig ( For/:'c-ula auricularia), but are

# Swammerdam, 13, 7, &¢. + Intr. iii. 203,
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‘ k?’ of a thick structure and easily expanded. They differ
P in this from full-formed wings, which cannot be
stretched o hair’s-breadth, without tearing themy
whereas we have taken the wing of a butterfly on its
emerging from the chrysalis, and extended it to four
times its original expansion. That the fluids of the
body are at this period impelled into the wings, is
. proved by an experiment firgt ted, we believe, by
i Swammerdam, on the wings of bees. * The blood
in the bee,” he says, “isa limpid fluid, as may be

observed, if a little part be at this time cut off from

_ the wings; for then the fluid exudes from the cut part,
{ appearing, by reason of the extreme smaliness of the
' blood-vessels, under the formof little pellucid globules
which insensibly and by degrees increase into con-
siderable little drops.”—The wings of the bee have
likewise many pulmonary tubes, which, when the
nymph is casting its last skin, hate also, together

» with all the othet parts, once more to throw off’ their

- A

~axuvi@.  After this, when these tubes are again dis-
J‘ndcd by the freshly impelled air, and the air-vessels,
which have hitherto been contracted, are inflated and
distended with the same air, 1# follows that the whole ,
wing afterwards expands itself, afid becomes thrige,
nay,.four times larger than it was before. This”
expansioil of the wings depends, therefore, both upon
the impalsion_ of the air and of the blood ; for at the
same time when the air is impelled into the wings, a
considerable quantity of bload is likewise driven into
thé vessels of the wings.”’—* The female bees do not,
as the common bees and the male, come forth with
their wings folded up, but expanded and displayed,
and in a state ready for flight.  On this account, the
- ~e  all-wise Author of Nature lms'provnded for them a »
,"" more spacious mansion, in which they may expand
" their wings conyeniently and properly ; so that after
they have burst from their cells they may be pre-

\ )
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pared for swarming immediately, if there be a ne- =
cessity for it, or that the young queen may beina
condition to drive ont her Joyal mother and take her
place if there be occasion®.”

It does not appear, however, that Swammerdam
proved by dissection the simultaneous existence of
air and blood vessels in the wings, but merely infers
this, as Réaumur afteewayds did, from the phenomena.
But Jurine has since actuall y demonstrated that every
vein (nervure) of o wing contains an air-tube, which
originates in the windpipe, and follows in a serpen-
tine form, without filling. every branchlet of the
nervures. Those who have not paid attention to this
curious subject have little conception of the great
diversity of forms which are exhibited by the branch-
ings of these nervures, not only in different orders,
but even in different species of insects, They differ,
indeed, as much’ in this respect as the leaves of

plants do in their mode of veining., °

5 .

5 "

Winga of insyots :=a, wing bfa beetle § &, wing of s ;ﬁ‘"'. ,
6 Wing of nwaw fly; o, Wwikg of a crane fly; o : ,fg ;?:;::.g 5 e Y/
mon Ay (Musoa); 7, wing ot midge (Fryehadi),

® Swammerdam, i, 157, R
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Tn moths and butterflies the nervures are ina great
measure concealed by the feathery scales ;—but when
these are removed they ate rendered apparent, and
appear to resemble in some measure the arrangement
observed in the two-winged flies. *To this arrange-
ment there occurs a remarkable exception in the
family of plumed moths (Alucitide, Lracn), of
which Stephens enumerates twenty-nine “British
species. One of the most common of these is the
larze white plume (Plerophorus pentadactylus,
Leacn), which may be seen, during the summer, in °
hedges and gardens, flitting about like a tuft of down
or a snow-white feather dropt from the breast of the
eider duck. From being slow in its motions it is
easily token ; but if rudely handled all its snowy
plumage will come off.  Another of the family, also
very common, is the twenty-plume moth (dlucita
hexadactyla, Lgacn), which may be seen from March

a, i tiventy-plime moth, & the samo magnified. ¢, the white
plame moth.

till October, on windows and the walls of rooms, or,
still Tnore probably, on the leaves of honey-suckles,
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4
on which its caterpillar feeds. Réaumur, who had :‘
never found the caterpillar, thought that so delicate ;
an insect could not exist oit of doors during the bleak
weather of spring; and concludes that it feeds like
the clothes moth ‘in-doors—an instance among hun-
dreds more how frequently our most plausible reason-
ings are farremoved from the facts. This moth is so
small that itis not reidy-to cateh the eye of those who
are unacquainted with it, and even when it is found
it reqnires a magnifying-glass to perceive all its
beauties.

The movements of insects just escaped from the
chrysalis appear, then, to be analogous in their design
to the restless motions of the young of larger animals,
In Darwin’s fanciful language, the accumnlation of
excitability in the sensorium impels the creature to
be frisky for the purpose of getting rid of the super-
abundant stimulus ; but whatever the exciting cause
may be, we are certain that the final ¢ause and certain
elfect is the brisker impulsion of fluids, and particn-’
larly air, through the vessels appropriated to their
circulation, and consequently the more perfect nou-

“rishment and speedy gfowth of the several members,
The analogy betwéen the larger animals and insects
15, that the latter, when they have undergone their
last change from the pupa into the perfect insect,
never increase in size, as the former remain station-
ary oon after puberty.

We notice this the more readily, as those who are
but Jittle aequainted with insects are exceedingly
np.t to think they grow like other animals, and fr:m
tis cause commit many mistakes, not perhaps of
great Homent, but whichi‘in a work like this it may a\
prove interesting to rectify. “The most common
British, but(erﬂies," it has been remarked, ¢ most
PEISons. muy have observed to be those whirch are
Wwhite; and”all these are usually looked upon as
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< of the same species, differing in nothing, except,

perhaps, in the size; the latter.being erroneously
ascribed to difference of age. But the fact is, that
there are a considerable number of species of our
white butterflies, as well as several @enera, and pro-
bably more varieties even of these than have vet been
ascertained or described. It is certain, indeed, that
butterflies do not, like the largér animals, increase
in size as they grow older; for every individual,
from the moment it becomes a butterfly, continues
invariably of the same size till its death. DButter-
flies, indeed, seldom live longer than a few days, or
at most a few weeks, and during this time they eat
little, except a sip of honey: and since this is so, it
would be absurd to expect that they could increase in
size. It must not, however, be understood from this,
that the same species will always measure 0> weigh
precisely the same; for though this will hold as a
weneral rule, thefe are many exceptions, arising from
+yie accidents the caterpillar may have suffered from

hich an individual butterfly originated. It is only
during the caterpillar state that the insect eats vora-
ciously, and grows in proporticn ; and ifit is, during -
this stage of its exislence, throwii upon short allow-
ance, it cannot acquire the stancdlard magnitude, and
the butterfly will be dwarfed from the first. The
same remarks with respect to growth ap ply to insects
of every kind, and the fact cannot be better exem~
plified than in the uniformity of size in the house fly
(Musga domestica), among which scareely one indi-
vidual in a thousand will be found to ditler a hair’s
breadth in dimensions from its fellows®."

We may add, that ‘there -are many flies occasion-
ally found-in houses both larger and smaller than the

-ct;)“}tlusr:a domestica, but these are of o different spe-

# J. Pennie on the White Butterflies of Dritain, Mag. Nat,
Hist. vol. it. p. 223,
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cies, and not, as is popnlarly believed, the old or
the young of the house fly; no more than the mid-
summer cockehafer (Zantteumiea solstitialis, Lieacn)
is the young of the common cockehafer (Melolontha
vulgaris). It would be equally correct to say that
an ass is the young of a blood-horse, or a mouse the
voung of arat.  Nor is this mistake confined merely
to popular belief, fifr we find it not only stated in
books of natural history, but reasons assizned for its
correctness.  “ It is held by some apiarians,” says
Huish, “ that the bee, in emerging from its cell, has
attained its full growth; I would, however, recom=
mend to those gentlemen to try to thrust either a
bee or a drone into one of the breeding-cells, and
he will find that the capacity of their bodies is too
large for the dimensions of the cell®.” This experi-
ment would not, of course, succeed ; but that does
not prove the doetrine, for the author does not take
into consideration the great quantity of air by which
the body is distended; and even if this were ex-
pelled: by putting the bee under the exhausted
receiver of an air-pump, the wings and other parts,
now become dry and *rigid, could not be folded up
in.the very compadt manner in which they existed in
the pupa state. A %

The fact of the expansion of.the wings by the
impulsion of air and fluids into their nervures,
may be illustrated by the aceidental circumstances
into which chrysalides may fall. We have men-
tioned in a prec'oding page, that thc_ thread by svhich
a chrysalis ig suspended may sometimes snap asun-
der. When this happens, and the chrysalis is allowed
to remain, it will not uspally produce an insect com-
plete in all its parts ; for the side upon which it l[c’
being nressed against an unyielding substance by its
own weighty instead of hanging lightly susnended

* Huish on Bees, p, 43,
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' h by asilken cord, is prevented from becoming duly

7 " expanded, and when the insect is excluded it is found
| to be deformed. This might by some be imaeined-
, to be a mere theoretical view deduced from pﬁysio-
k" logical reasoning; but we can prove®it by specimens

of moths and butterflies which we have reared. A
colony of the brown-tail moth (Porthesia auriflua),
. which we reared during the saminer of 1829, spun
i A in the corner of a nurse-box a common web of several
chambers for containing the pupm. One of these

A chambers being accidentally torn, a pupa fell upon
the earth in the battom of the box, and in due timea

! female moth was produced fromit; but she never
succeeded in expanding her wings, which remained

till her death shrunk, rumpled, and totally useldss for

the purpose of flying, though in every other respect

she was full grown, and deposited in the box a*group

i of fertile eggs, covered with down from her tail as
0 neatly as was done by her sisters of the same brood.
»‘ i the summer of 1825, the chrysalis of a small tor-

N A< ;giseshell butterfly (Vanessa Urticee) lost its hold of
its silken suspensory, and fell upon the pasteboard

bottom of a nurse-box, resting’ in.n sort of angular

position, so that the case of the upper wing on the

of the chrysalis above it. When the butterfly made
its appearance, it expanded its wings as usual, bug
the wing upon which it had rested was not half the
size of the one on the right side which had lain
uppermost. Another, of the same brood had by
some cause not grown so large in the caterpillar
state as the rest. [t was transformed, notwithstand-
ing, into a chrysalis, which appeared healthy and
\ b ell formed ; but when the butterfly appeared, though
P it did not differ from the usual appearance, its,wings

z‘ left snde p.resscd upon the box with the whole weight 3
F
!
I

never gxpanded a single hair's breadth, and remained
; 2n

|
|
|
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always in the same state as when it issued from iy
chrysalis®.

a, Fanesse wrtice, with one wing imperfect, 5, brown.tail
moth, Perthesia aurifina, with shrivelled wivgs. ¢, Vasossa urtica,
with unexpanded wivgs,

Itig not a little remarkable, that when insects are
evolved from the pupa state, they always discharge =
some substance. It is important to remark, that th‘gi“
matter voided at this period by many butterflies (Fa- )
nessee, &c.) is of a red colour, resembling blood, while |
that of several moths is orange or whitish, It could :
not readily be supposed that this should become the
ghject of superstitious terror, yet so0 it has been in
more instances than one. Mouffet tells us; from
Sleidan, that in the vear 1553 a prodigious multitude
of butterflies swarmed throughout a great portion of
Germany, and sprinkled plants, leaves, buildings,
clothes, and men, with bloody drops as if it had rained
blood . Several historians, indeed, have recorded
showers of blood among the prodigies which have
struck nations with consternation, as the supposed
omen of the destructiol of cities and the overthrow 4%
of empires.  About the beginning of July, 1608, o |
of these showers of blood was snpposed to have fullen

*J. R, + Mouffet, Theatr, Ins,, 107. 5

o
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ﬁ("ﬂ the suburbs of Aix, and for many miles around

/7 it, and particularly the walls of a churchyard were

spotted with the blood. This occurrence would, no*

doubt, have been chronicled in history as a super-
natural prodigy, had not Aix posses€ed at this time,
in M. Peiresc, a philosopher, who, in the eager pur-

, suit of all kinds of knowledge, had not neglected the
study of insects. It is accordinkly related, in the
curious life of Peiresc by Gassendi, that he had,
about the time of the rumoured shower of blood,
happened to find a large chrysalis, the beauty of ¢
which made him preserve it in a box. Some time
after hearing a noise in the box, he opened it and
found a fine butterfly, which had left upon the bottom
a red stain of considerable magnitude; and apparently
of exactly the same nature with the drops on the stones,
popularly supposed to be blood. He remarked, at

. the same time, that there were countless numbers of

butterflies flying about, which confirmed him in the
-7 lief of his having discovered the true cause; and
MS was further corroborated by his finding none of
the red drops in the heart of the city, where the butter-
flies were rarely seen. He alfb remarked, that the »
drops were never on tiles, and sefdom on the upper A
part of a stone, as they must have been had they = ~
fullen from the heavens, but usually appeared in
cavities and pdrts protected by some ungular projec-
tion. What Peirese had thus ascertained, he lost
no time in disclosing to many persons of knowledge

and curiosity, who had been puzzling themselves to
account, for the circumstance by far-fetched reason-
| ings, such asa supppsed vapour which had carried
Q- : up a supposed red earth inte, the air that had tinged
) ‘ fhe rain ;—mo less wide of the truth than the popular

" superstition which ascribed it to magic, or to the

i devil ymself*. Those who are curious to verify the
" * Réaumur, vol, i. p. 638.
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easily do 50 by rearing any of the spinous caterpillars
svhich feed on the nettle till they ave transformed into
the butterfly. We have witnessed the circumstance
in innumerable jnstances. * \‘
It is a curious and interesting probability, that the | }
crimson snow of the Alpine and Arctic regi(;us, which
has recently excitedsso much scientific inguiry, should
be referable to a somewhat similar cause,—a ¢ircm-
stance which will apologize for our taking some notice
of it here by way of illustrution. According to :
Professor Agardh, red snow is very common in all ¥
the alpine districts of Europe,and is probably of the :
sume nature with that brought from the polar regions !
by Captain Ross. Saussure saw it in abundance on
Mont Brevern, in Switzerland, and elsewhere;
Ramond found it on the Pyrenees ; and Sommerfeldt /
in Norway. Iii March, 1808, the whole country 'y
about Cadone, Belluno, and Feli?i, is reported to - |
> '

discovery, as we may well call it, of Peiresc, mny“'j\ :
.

have been covered in a single night with rose-coloures’

snow ; and at the same time a similar shower was

witnessed on the mountains of Valtelin, Brescia,

Carinthia, and Tyrol.  But the most remarkable red

snow shower was taat which fell on the night between
‘“{fie 14th and 15th of March, 1823, in Calabria, q

in Abrozzo, in Tuscany, at Bologra, and through the

whole chain of the Apennines, "

Upon the return of Captain Ross from the Polar

expedition some years ago, the specimens of red

snow which he brought home were examined' by

three of our most distinguished observers, Wollaston,

Bauer, and Robert Brown, who all came to the

conclusion that it was of @ Yegetable nature, but

differed as to its botanical characteristics. Drgy

Wollaston supposed it to be the seed of some moss3 1

Mr. Brown was inclined to consider it an alg®, re-

lated o Tremelia cruenta, a common native plant;

» !
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1 /h" while Mr. Bauer thought it was a fungus of the Tenus

.

Uredo. Professor Agardh refers it with Brown to
the lowest order of algwe, bat standing as a distinct
genus upon the very limits of the animal and vége-
table kingdoms.  Saussure, indeed, “from finding that
the red snow of the Alps gave out, when burnt, a
smell like that of plants, concluded that it was of
vegetable origin, and supposed it to consist of the
farina of some plant, though he could not trace it to
its source. Baron Wrangel, again, who discovered a -
produetion similar or identical with Azardh’s Profo- -
coccus nivalis growing upon limestone rocks, men-
tions that it was easily detached hen placed under
waler, and in three days it was converted into ani-
mated globules like infusory animalcules, which
swam about and were made prey of by other infusoria,
Professor Nees von Esenbeck, of Bonn, is inclined
to think that the minute red globules, of which
the Profococcus Eonsists, are the vegetable state of
lies'which had gone through a previous animal
Xistence, <

The Rev. W. Scoresby, on the other haud, conjec-
tures that the red colour of tife snow may be traced »
to the same cause as the orange-toloured ice of the
polar- seas, which arises from innumerable minute
animals Belonging to the Radiata, and similar to the
Beroé globulosa of Lamarek. Tt is about the size of |
@« pin’s head, traunsparent, and marked with twelve
brownish patehes of dots. In olive-green sea water,
he ‘estimated 110,592 of these in a cubic foot*,

Agardh remarks, that it is agreed upon all hands -
that the crimson snow always falls in the night, from
which he infers that it has+pot been actually seen to
fall. He thinks it is called into existence by the vivi-
fying power of the sun’s light, after its warmth has
caused, the snow fo dissolve, accompanied by the

*» Jameson’s Edin, Journ., Jan, 1829, p. 55.
2u3
. ° . =
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a colour™.
. Réaumur says, with mpeh justice, on another oc-
casion, that an ordinary spectator frequently discovers
what has escaped the notice of the best observers,
and so it should seem it has happened in the present
case,—the learned naturalists just mentioned having
,(ﬁne as wide of the dacts, as the philosophers at Aix
accounting for the supposed shower of blood.
Mr. Thomas Nicholson, accompanied with twoother
gentlemen, made an excursion the 24th July, 1821,
to Sowallick Point, near Bushman’s Island, in Prince
Regent's Bay, in quest of meteoric: iron. ¢ The
summit of the hill,”? he says, “ forming the point, is
covered with huge masses of granite, whilst the side
which forms a gentle declivity towards the bay was
covered with crimson snow. It was evident, at first
view, that this cglonr was imparted to the snow by a
substance lying on the surface. This substance lay. «
scattered here and there in small masses, bearing™— {
some xesemblance to powdered cochineal, surrounded
by a lighter shade, which was produced by the co- "\ ’l
- louring matter being partly (-liamolved and diffused by
the deliquescent sifuw. During this examination our
> 9hate and upper garments were observed to be dgubed
with a substance of a similar red colour, and a wio-
ment’s reflection convinced us that this svas the excre-
ment of the little auk (Uria alle, TeMmINCK), my=~
riads of which were continuzlly flying over our heads,
having their nests among the loose masses of grarite.
A ready explanation ot the origin of the red” snow
was now presented to us, and not a doubt remained
in the mind of any that this*was the correct one.
» The snow on the mounfains of higher elevation thm? =%
the nests of these birds was perfectly white, and a ra {
vine at a short distence, which was filled wil? SNOW

incomprehensible power in white snow of producing )l
N+

# Loudon’s Encyel, of Plauts, Protococcus.”

. o (I '-
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sfrom top tobottom, but which afforded no hiding-
‘~. S place for these birds to form their nests, presented an
€5 appearance uniformly white®.” ;
T'his testimony seems to be as clear and indisput-
able as the explanation given by Peiresc of the
ejecta of the butterflics at Aix. But though it will
account, perhaps, for the red snow of the polar re-
gions, it will not explain that of,the Alps, the Apen-
nines, and the Pyrences, which are not, so far as we
know, visited by the little auk., Thus the matler at
present rests, till it be elucidated by further obser-
vations,

V‘

* Mag, of Nat, Hist. vol ii,p. 322

s = — __-s_*‘_. "-‘_!5 '_"‘__—_-;‘
-



v

CuarrER XV,
Péenlinr Mptions of Inesets,

Notuine that has life seems capable of existing long
without motion. The oyster fixed upon the rock
must open and shut ils shell, and the most gnarled
oak must wave its.branches, otherwise their fluids

" will stagnate, and disease will ensue. In our own

case, we cannot, if we would, put a stop for any
length of time to all our motions. We have the
power, indeed, of interrupting the mictitation of the
eyelids; but if we keep our eyes fixed for a few mi-
nutes they become dry and painfal for want of the
regular supply of moisture spread over them by the
process of winking. Breathing, again, being a more
important operation, cannot be long interrupted,
without serious consequences ; and when the motion
of any of the limbs is prevented by the aceidental
injury of its joint, it usually shrinks and dwindl&”
into less than half its natural magnitude, because the
proper quantity of the nutritive fluids is not impelled
thither in consequences of its deficiency of motion.
We have already seen how indispensable the mo-
*tions of insects are to the due expanding of -their
wings upon emerging from the pupa state; and
several remarkable circumstances show that, -inde-
‘pendent of change of place in search of food or of
other localities for their progeny, motion is necessary
to their well-being. At least there does not_seem
any other plausible explication of what we may term
stationary motions. Kirby and Spence’s “ motipns of
insects reposing®,”’ appears to" be a phrase which

would not apply, for exainple, to an ox chewing the’

cud, or a cat washing her face with her paw,—mo-
tions precisely similar to many of thuse of insects
" * Introd. vol. ii, p. 304, Xz

=
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/% adopted by cats of cleaning themselves with their
" paws, is, indeed, not a little similar to that of the
house fly (Musca domestica), which, while it is bask-
ing in a window and enjoying thesheat of the sun,
may be frequently seen not only brushing its feet
upon one another to rub off' the dust, but equally
assiduous in cleaning its eyes, head, and corslet with
its fore-legs, while it brushesits wings with its hind-
legs¥. At the time of writing this, March, 1830, 3
we have just witnessed a similar process in a water
measurer (Hydrometra. stagnorum, LaTr.), which
we had put into a glass containing water, with a
leaf for it to rest upon.. Not liking the narrow pool
in the glass so well as the brook at Lee, from which
it had been taken, it began to climb the edges of the
glass, for which its feet were far from being well
adapted, and it slipped at every step; but, deter-
ined not to besbaulked, after several unsuccessful
ials, it betook iteelf to the leaf as if to survey the
bstacles before it again attempted the steep agcent.
Alter deliberating for @ moment, the thought seemed
to strike it that its feet were not in the best trim for |
climbing ; and itforthwith began with great assiduity
to clean them somewhat in a similar way to the lly »<> «
by  wiping them upon one another; but with this dif-
ference, that it did not, like the fly, cross its legs from
opposite sides, the length and rigidity of the thighs
preventing such a movement. It did not forget at
thé same time to clean with ‘much care its long an-
tenuie, in order, no doubt, to fit them the better for
exploring an unknown path. It spent several mi-
nutes in this prelimigary trimming, when it again be-
: *5. gran to mount, and we were To less pleased, perhaps, .

}:‘ mentioned by them under this head. The mode

-

than itself, to see its perseverance rewarded; for,
aided either by the greater cleanness of its feel, or by
®s _ © See lusect Architectur®, p. 368

i
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come patticles of slime and sand adhering to the g L}
glass, it trinmphantly gained the brim, which it began ™ &

{4
1o perambulate with an spparent air of proud exul-
tation® This insect is figured at b, page 382.

The process of cleaning and brushing the legs, as
birds are seen to preen their feathers, is, however,
the most remarkable, though, perhaps, but seldom

~ taken notice of among:spiders. The same process, ol
as we have recently discovered, is employed by the
Phalangia. The apparatus for thisisadmirably con- A
trived. In the common garden geometric spider
(Epeira diadema), the teeth are used as a comb, ‘
the smooth mandible being employed to hold down ‘
the limb while it is slowly drawn between the teeth, 1
to free it from flue and dust. In some other species,

instead of smooth teeth, there is a thick-set brush

of hairs, which is used in the same manver, and

must be astill more efficient instrument. The former,

if we do not mistuke, chiefly oclurs among the -
geometric spiders, whose webs are meshed and thini . -
while*the brush prevails among those which weave
thick webs, such as the red spider (Dysdera ery-
thrina, WALCKENAER), which we found in the cre-
vine of a chalk-rotk near Erith, in Kent, but which

“is by no means common in Britain, though aburdant &
in France. We kept this one for some Yime in a
glass, and observed that it spent the greater part of it
its time in brushing its legs. The eyes are placed in

« form of a horse-shoet.

It must have struck those who have visited a ’
menagerie of wild animals, that, even while they are
standing in their cages, they frequently throw their
heads, and also their bodies, intd a sort of oscillatory _ j .
movement, evidently not for the purpose of getting’ 2
through the bars, but to supply the place of their
natural exercise which confinement prévents, them

*J. R, 1t LR, :
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a, red spider (Dysdera erythrina). b, the head of the red
spider, magoiliod, ¢ ¢, the mandibies, fringed oo the inside with
hair, d,the eight eyes, in form of a horseshoe. e, the head of
the garden spider {drang diddenn). f ff, the eight eyes,
g9, the upper mandibles, &, toothed comb.

from taking. Perhaps this may help us to account
fo'r"lhe singular motions of some of the crane flies
(Tipulide), while stationary upon a window or a
wall, their whole, body vibrating alternately outwards
e and inwards from the wall, with a pendulum-like

_ymoverhent, as rapid, or more so, than the clicking of
a watch.  Kirby and Spence say, this is produted by
the weight of their bodies and the elasticity of their
. legs; and that, unless it be tonpected with respira--
tion, it is not easy to say what is its object*. Te.us
it.appe:n;s, like the motion of the caged animals just
mentionied, to be for the purpose of exercising them-
selves and of driving the fluids into their long legs, .
which may not be effected in the exercise ef flying on
acgount of their legs then remaining almost motion=
less. Others of the same family may be seen hang-
ing froma wall or ceiling by their fore-legs, while the
hind vnes are perked out into the air, and moving up
and down in a slow manner,probably to watch against
(japproaching danger, as they are very timid; andif ~
#57 the door of the room where they are be hastilyopened
or shut, or if any other agitation of the air be pro-

# Intr, il 306,
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duced, they immediately fly off#. 'T'he long-legeed
spiders, popularly called shepherds and harvest men \
Phalangide, Lescn), Wve'a similar mode of ele-
vating their legs, particularly the second pair, which
they move about®in all directions.

o

2, Phalongivem; Y, Hidrometes uf;;wrlm- magnided.

It can scarcely have escaped the remark of the
most indifferent observer, thyt when butterflies (par--~
ticularly those of the genus Vanessa) alight during
sunshine on a leaf or a pathway, they {flirt their

wings as a lady does her fan, and perhaps, as has )
“been conjectured, for the similar purpose of cooling H
~théir bodies. But to us it appears more probably with 3
the design of impelling air into the tubes, of their {
wings to fit them the better for flight ; for we have l

remarked that they uniformly fan theit wings when
about fo rise, though they had previously remained
motionless for an hour together. A pretty family of
two.winged flies (Syrphidet) may frequently be

remarked in lanes and on the borders of woods, )
hovering on the wing for a considerable time without
shifting u hajr’s-breadthrom their place, though the s =%
motion of their wings is all the while so rapid as to'./"

be almost imperceptible, similar to some moths
(Sphingide, Plusia gammai, &e.) while sipping
* J.R. T See p. 4. 1 Seep. 214, |
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D ¥

! . the honey of flowers. The vibratory motion of the

) > . 3 .
"7 wings in these instances is only to buoy them up so
: as to retain their place; dut the instant they are
alarmed by the approach of danger, they may be
L seen to take several long strokes with their wings,
and dart off with the rapidity of lightning. This is
well illustrated by the motions of birds preparatory
to flight, as they may be observéd always to také%e-
& veral deep inspirations, at the same time often rising
on tiptoe, and puffing out and balancing their bodies
| to feel whether they have thrown enough air into
| their bones and feathers to float them along. Birds
j of prey (Raptores, Vicors) seem to have the
greatest power both of filling their bodies with air
ﬂ'_ld of expelling it ngain at pleasure. Hence the kes-
tril (Falco tinnunculus) may be seen floating about
for a considerable time without moving a wing, or
I perhaps drawing a breath, till it can hold out no longer,
when it flutters'its wings rapidly, not for moving
A7 p a different place, for it remains stationary, but to
Ay ecover its decreasing buoyancy by inhaling a fresh
supply of air. For the same reason a trout will
oscillate its body when losing ground by therapidity
of a stream. The osprey (Falco vssifragus), on.the
other hand, we have seen, at the Kyles of Bute and
elsewheré, shoot down like a thunderbolt from the
air into the sea, plunging far into the water upon a
fish she had marked for her prey*,—a movement only
to be explained by the rapid expulsion of the air
which had been the chief agent in keeping her pre-
3 viously afloat in the region of the clouds. Many
' birds.which prey on smaller game have somewhat
_ similar methods of* poisig snd balancing their
: lhodies, of which the water-ouzel (Cinclus aqualicus, -

| " * “Super est Halistos,” says Pliny,  clarissim@ Sculorim
, acie, lifigans ex alto sese, visoque in mari pisce, priceps in eum
| ruens, et discussis aquis, rapiens.”—Hist, Nat.
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BeensTtEIN) furnishes a good example, putting itself N
in a constant state of preparation, jerking its pie- 4
bald head up and down as it skips from stone o ° J
stone of the brook, to pounce under water upon the i
first grub it esples swimming. In the same way ‘
the red-breast (Sylvia rubecula) pops jerking about
when on the look-out for caterpillars ; and so habitual
& does this become, that he does not fail to go through
the manceuvre when he pecks up a crumb at the cot- i
tage door, as well as when he pounces upon a cater- 4
. pillar in the woods, where it is often indispensable to
secure the aim to prevent the insect putting in force
some stratagem of escape®,

We may next turn to a small two-winged fly,
which, though equally common in gardens and else-
where with the fanning butterflies (Vanesse, just
alluded, to, we can scarcely (considering its size) ex-
pect to have attracted the notice of those who pay
little attention to insects. We allude to the vibrating 3
fly (Seioptera vibrans, Kirsy), which is not above # &
third of the size of the house-fly, but may be known /|
by its shining black body, scarlet head, and transpa-

Jent wings, tipped with black. This tiny Iittle crea- = |
ture, whether it toips over-a leaf, or remains sta- |
-~ tidhary basking in the sunshine, is continually vi-
brating its wings.  This motion,” says Rirby, “ I
have reason to think, assists its respiration;” but as
he has not stated his reason, we are led, from an
experimenit which we tried, to doubt the conclusion.
Having always seen the fly vibrating its wings® in
the sunshine only, as if it enjoyed the wnrmtﬁb and
rejoiced in the feeling of existence, we wished to see
how it would comport itsglf atenight, and enclosed
y one under an inverted Wine lass for observation. a "
The conjecture which we had formed appeared to be
correct] for though, when moving about the glass,

*J, R,
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'K it vibrated its wings as much by candle-light as in
= the sunshine, probably from the habit of associating
’ the two movements, yet, waenever it remained sta-'
a tionary, it kept the wings motionless. Had the
motion been indispensable to respiration, and analo-
j gous to the motion of the gills of fish, or the panting
in the anal scale of the water-louse (Asellus ajua-
| licus, LieacH), this cessation+wotild not have taken
T place at night.
‘ We are, therefore, perhaps justified in concluding
that the vibration of the wings in this little fly is an
} indication of being pleased ; in the same way as a
" nestling sparrow, when fed by its dam, will half
stretch its wings, and, as Thomson finely expresses
it, will -

¢ Quiver every feather with desire ;?

.
or s a lamb when sucking will vibrate its tail, as
' well as the pretty birds popularly termed wagtails
" %}'Intaéﬂlm), when they perambulate the margin of a
" Stream and find a2 plentiful banquet of insedéts to
their liking.

It may prove still more inferesting, we think, to
turn our attention to some other movements of <a-
sects which seem to be expressive of pleasure when
they are not statiomary, and leaving out of considera-
tion, also, their foraging for food. A familiar in-
stance of what we allude to occurs in zhe aErial
dances of the tipulidan gnats and some other in-
sects. - These are performed not only in summer, but
frequently even in winter and in the earlier months
of spring,—in sheltergd places, indeed, such as under

- trees and hedges, in lanes, ind when a day chances

"_ 3 p be finer than usual, though the mildest day is of

" course at these seasons comparatively chill- The

most common of these winter dancers is called by

* Harris the tell-tale (Zrichocera hiemalis, MEiGen),
- 212
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° ! 2]
a troop of which may be oceasionally seen gamboling 7 ;
in a sunny nook, though the ground be covered with ©
wnow. When the weather is warm and mild, how-
ever, the dancing Tipulide prefer the decline of day 3
and we have remnrlfcd them keeping it up as long
as we could distinzuish them between the eye and
the waning light of the western horizon : how much
longer they continued %o dance we cannot tell.

It is a very singular fact connected with these
gnat dances, that the company always consists exclu-
sively of males. This any person who will take the
trouble may verify by enclosing a group of them in
a butterfly-net. If this be not at hand, he may pro-
cure good evidence by wetting the hand, and passing
it quickly amongst the thickest of the crowd ; when
several will be caught, and will uniformly exhibit the
beautifully fringed or plumed antennee, which in the
female are without the hairs or the plumelets. What ;
it may be, besides the same delighted and buoyant =
spirit_ which causes lambs to group together in their
frolics, that induces those tiny gnats to sport in this
manner on the wing, is, perhaps, inexplicable.

 Wordsworth’s opirtion, though adopted by Kirby

ansl Spence, is, perhaps, as we shall presently enden-

-~ * vour to show, more poetical than correct, Hisayords
are: g

# Nor wanting here to entertain the thought,
Creatures that in communities exist,
Less, as might seem, for general guardianship,
Or through dependence npon mutual aid,
Than by participation of delight,
And a strict loye of fellowship combined.
What other spirit can it be tiat prompts S
The gilded summer fues to mix and weave }_5 b
Their sports together in the solar beam,
Or,in J:: gloum aud twilight, hum their joy.”

The' Excursion.

The evening gamboling of rooks on the wing,
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l 75 when they return from their more distant excursions
: © during the autumn, may with more certainty be re-
ferred to this cause. White says, they rendezvous’
’ by thousands over Selborne Down, wheeling round
and diving in a playful manner in the air, and when
this ceremony is over, with the last gleam of light,
they retire to the deep beech woods of Tisted and

Kepley. It may not be imprbper, however, {o dis-

-' tinguish between this and the restless tossing about

‘ and flapping of the wings, often exhibited by rooks

-. previous to a storm, which more usually oceursin the

; morning, and closely resembles the tossing of sea-
birds on the billows during a gale®.

The quickness ofthe vision of tipulidan gnats, and
the rapidity as well ag the dexterity of their motion,
may be considered not a little remarkable, from the
circumstance of their flying unwetted in a“heavy

* ghower of rain, whose drops—bigger than their own

' . hodies—if they fell upon them, must dash them to the

J ground t ; unless it may be that the drops glide off

""" their wings as they do off the feathers of a duck, while

the elasticity of their bodies may save them from
accidents, even when they chance Jo be pelted.

A very pretty species of these choral flies (Ch#vo-
nowuls aterrimus, MetgeN) is exceedingly common
in the vicinity of London, appearing about the close
of winter, and readily distingnished by its shining
snow-white wings, rendered more conspicuaus by the
comdrast of .its black body, while the male has his
auntenn® adorned with beautiful lead-grey plumelets.
Though groups of these may be found sporting on
the borders of woods gnd near water, even in January,

,‘ proving that, though not half the size ofthe common
‘ B gnat (Culex pipiens), they can brave the bleak winds
S of wintery—yet they often erowd into our apurtments,
like many others of the family. We have just been
*J.R. 1 Kirby and Spence, vol. ii. p. 374,
: 213
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e
Y . 3 !
watching the proceedings of a pair of these elegant ,i\ ][
little creatures by candle-licht, when they are more - %

‘lively and alert than i the sunshine. We were ‘
reading a large quarto book with wide print and very \
broad margins, the white colour of which seemed - 1o 3
not only to attract but to deceive them in the same °
way as a bird or a blow-fly will mistake a pane of glass ~

for the * viewless air,” and dash recklessly aganinst .

it. Our little snowy-winged flies, apparently from a

similar mistake, dashed themselves about on the ‘

pages of the book. We have been accustomed, from ,

boyhood, to see gnats and other inseets tumbling !

about in a similar manner when we have been read- I

ing at night, a circumstance which few of our readers !

can have failed to observe; but we always pitied them !

on the supposition that it was in consequence of their

heedlessly singeing their wings in the candle, and

thus unfitting themselvesto fly. This, no doubt, isa ’

frequent cause of their falling on a book ; but it was <\’

not so with the two flies which we observed, forthey /

remained quite perfect and uninjured. The most

remarkable circumstance was, thut they almost uni- IF
" formly fell on the back, which seems to indicate that '
, they fly with the back downwards, a mode of flight ‘

not a little singular, though it has an analogy to the

swimming of some aquatic insects (Notonectide, ‘\

Leacu). When they felt the paper, they spun round ‘

in circles* and half circles with great rapidity, and

evidently not so much for the purpose- of getting

upon their feet as of continuing the gyrations they

had been performing while on the wing. This we in- \

ferred from their being in no hurry to get up, and

from their continuing, even when they got upon theitogy 1

feet, to wheel round and round, as if waltzing with

the express design of showing that they could dance ‘:

on the “light fantastie toe,”” as well as on the wing.

Their circular movement is not peculiar to them, {

BN 1 it e SO
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“being observable in several others of the family, par-
ticularly in o, still smaller fly with black pellucid
wings ‘(Molobrus ?), and*not uncommon in sumt
mer, whose extremely rapid motion we have often
admired as it performs its minuté gyralions on a
leaf or the petal of a flower.

It was no less remarkable, that the two snowy-
winged gnats just mentiontd "were male and fe-
male, as the latter is seldom seen, and when the
males swarm upon a window, a single female can
scarcely be found; but though they were flirting
about on the same page, they took not the slightest
notice of oue another, and each went through its
gvrations as if uncouscious of the other’s presence.
The female, besides, contrary to what isususl among
insects, was by far the most alert and ugile of the
two 3 in so much that, though it wgs early in®March,
we at first mistqok her for the minute summer fly

_alluded to in the last paragraph®.

From all we have observed, we think it probable,

* that notwithstanding the apparent sociality of the

dancing gnats (Tipulide), they do not congregate

in consequence of any grégarious feelings, or for
mutual assistance; but merely because they arespro-
ducéd in pumbersin the same places, and individually”
prefer similar haunts. The individual sportive moye=-
ments of the two snowy-winged flies just described,
which were performed on the contiguous pages of a
baok, or severally at the top and bottom of the same
page, prove that they do not consider the presence
of numbers indispensable. This position is farther
illustrated by the proceedings of an insect of a very
different family—the whizlwig beetles (Gyrinide,

pool weavipa their eccentric dances, and tavinkling
theiw polished corselets in the sun, both in summer
and, a$ we have remarked, throughout the winter.
~ - *J. R

L

.

- Leacn), which may be seen on the surfuce of every®
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These are most frequently observed frolicking in
parties of from two toa dozen or more ; but we
have very frequently seen,an individual performing
his gyrations with the ssme alacrity when alone as
when mingling with his companions, - We conclude,
therefore, that the apparent sociality of these insects
has no closer bond than that of the vultures which
crowd to devour the same carcase, or of the unsocial
sea-birds which congregate near a shoal of fishi*.
Kirby and Spence . appear to be of a different
. opinion :—these “ little bectles,” say they, * which
may be seen clustering in groups under warm banks
in every river and every pool, and wheeling round
and round with great velocity 5 at your approachi
dispersing and diving under water, but 4s,soon as
you retire; resuming their accustomed movements,—
seem to, be under the influence of the social principle,
and to form their® assemblies for no other purpose

than to enjoy together in the sun-Shine the mazy

dance +.” :
The, following account of the manners of this

beetle, by Mr. Knapp, is well worth extracting ;
though it is much more lively and interesting than
strictly correct : s

- “"Water, quiet, still water, affords place of action
to'a very amusing little fellow (Gyrinus natator),
which, about the month of April, if the weather be
tolerably mild, we see gamboling upon the surface
of the sheltered pool; and every schioolboy, who has
angled for minnows in the brook, is well acquaiptéd
With this merty swimmer in his “shining black
Jacket, Retiring in, the autumn, and reposing al] the
Winter ‘in the niud at the bottom of the pond, it
awakens in e SPring, rises to the surface, and com.
mences its g

o SHmimer sports {. They associate in sraall
*

« R F Intr, vaol. i, P4,
:l“'e have seen them throughout the seyere winter of 1829.
» Sporting on the unfrozen springs at Lee, in Kent, J. R,
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\ parties of ten or a dozen, near the bank, where some
“ little projection forms a bay, or renders the watep
particularly tranquil ; and here they will circle round
each other without contention, each in his sphere,
and with no apparent object, from morning until
night, with great sprightliness and animation ; and so
lightly do they move on the fluid, as to form only
some faint and transient circfes on its surface, V ery
fond of society, we seldom see them alone, ory if
ported by accident, they soon rejoin their busy com-
panions.  One pool commonly affords space for the
amusement of several parties ; yet they do not unite
or contend, but perform their cheerful circlings in
separate family associations. If we interfere with
their merriment they seem greatly alarmed, disperse,
or dive to the bottom, where their fears shortly sub-
side, as we soon again see our little merry friends
gamboling as before. This plain, tiny, gliding
water-flea seems a very unlikely creature to arrest
)ur young attentions ; but the boy with his angle has
~ not: often much to engage his notice, and the social
active parties of this nimblcoswimmer, presenting
themselves at these periods of vacancy, become in-

sensibly familiar to his sicht, and by many of us¥are .

not Obsel;w:d in after-life without recalling former
hours, scenes of, ‘perhaps, less anxious days: for
trifles like these, by reason of some association, are
often remembered, when things of greatet moment
pass off and leave no trace upon the mind*.”

“"Phe gyrinus,” say Kirby and Spence, * seems
the merriest and most agile of all the inhabitants of
the waves. Wonderful is_the velocity with which
they turn round and round;‘as it were pursuing each
pther in incessant circles, sometimes moviﬁg in

5 oblique, and indeed in every other direction. © Now
and thgn they repose on the surface as if faticued
* Journal of & Naturalist, p, 307,

L] e »
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‘
with their dances, and desirous of enjoying the full
effect of the sun-beam: if you approach, they are
instantaneously in motion dgain.  Attempt to entrap
tliem with your net,and they are under the water and
dispersed in a moment. When the danger cedses,
they re-appear and resume their vagaries. Covered
with lueid armour, when the sun shines they look like
little dancing masses of silver and brilliant pearl®*.”
The gyrations of the whirlwig are equalled in
_rapidity by its diving, when its sports are intruded
upon by our approach. Its great quickness of sight,
indeed, is quite surprising ; and is to be accounted for
by one of the most striking instances of providential
contrivance with which we are acquainted. Land
animals see indifferently under water, and aquatic
animals imperfeetly in air; and an animal with an
eye equally fitted for seeing in water and in air,
can, on account of the great difference of the me-
diums, possess but imperfect vision in either. The
little whirlwig, to obviate this difficulty, is furnished
with two sets of eyes, one pair being placed on the
upper part of the forehead for seeing in air, and
another pair on the under part of the forehead, ex-
actly under the first, and separated from them by a
thin membrane, for seeing in water. As,it swims
half submerged, the latter pair of eyes must be
very useful in warning the insect of approaching
danger, from fishes or rapacious larva below, while
the former watch with equal keenness the ap-
proach of enemies above. The hind feet are no less
admirably formed for swimming, being broad, thin
and elastic; while the fore fest are constructed to
answer the purpose of hands for the seizing of prey.
The little animal is, besides all these wonderful
organs, furnished with a pair of ample wings for
transporting itself, should the water of its wative
# Inte, vel, i, p. 372,
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"pool chanee to dry up in summer, and force it to
emigrate. 4
The sporting of butterffies in pairs, trios, or more,
has been looked upon by some as pugnacious skir-
mishing. “ A few of our lepidopterous creatures,”
says Mr. Knapp, ¢ espeeially the common white
butterflies of our gardens, are_contentious animals,
and drive away a rival from their haunts. ~We see
them progressively ascending into the air, in ardent
unheeding contest; and thus they are observed, cap-
tured, and consumed in a moment by some walchful
bird ; but we have few more jealous and pugnacious
than the little elegant blue argus butterfly (Polyom-
matus Alexis, StepneNs), noted and admired by all.
When fully animated it will not suffer any of its
tribe to- cross its path, or approach the flower on
which it sits, with impunity ; even the large admirable
(Vanessa atalante), at these times, it will assail and
drive away. There is another small butterfly, the
opper (Lycana Phieas, Fasr.), however, as hand-
some and, perhaps, still more quarrelsome, frequent-
ing (0o the same station and flowers ; and a constant.
warfare exists between them. MWe chall see these
diminutive creatures, whenever they come near €uch.,
othel, dagt into action, and continue buffeting one
another zizbou_t till ‘one retires from the contest; when
the victor retarns in trinmph to the station he had
left. Should the enemy again advance, the combat
is renewed ; but shounld a cloud obseure the sun, op
a breeze chill the air, their ardour becomes abated
and contention ceases. ‘The copper butterfly enjoys
a combat even with jts kindred. Two of them are
seldom disturbed, when basking on o knot of asters
(in September, without mutual strife ensuing, Being
less affected by cold and moisture than the® argus,
they lc.nmiu with us longer, and these contentions
are protracted till late in the autumn. 'The pugna-
cious dispusitiq!n of t}xe argus butterfly soon deprives
-

0 "
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it of much of its beauly; and, unless captured soon
after its birth, we find the margins of its wings torn
aud jagged, the elegant blue plumage rubbed from the
wings, and the creature become dark and shabby®*.?
We are of opinion, on the other hand, that these
butterfly skirmishings are not prompted by testiness
nor jealousy, but by the spirit of gaiety and frolie—
the buoyant feelings irising from the ‘air expanded
in their wings and bodies by the warm sunshine,
causing: the living principle to increase even to exu-
“berance.  Were these, indeed, actual combats among
the males, like those which take place among game-
cocks or rufls (Tringa pugnaz, Linn.), nature
would' probably have furnished them: with weapons
suited to such warfare. But butterflies have neither
spurs, claws, nor sharp bills, wherewith to assail an
enemy ;- and though they might flap one another with
their wings, till their tiny feathers flew about like a
snow-shower, yet we have never olserved them do
s0, as Mr. Knapp's description seems to imply. On
the coatrary, they appear actually to take care that
such an accident should not otenr while they frisk
about one another, riging, falling, and performing
_7igzeg pirouettes i the air, a5 we see kittens or
puppies do on the ground, in their more clumsysbyt
no less frolicksome gambols. Did. these skdrmishes
besides, originate in rivalry or jealousy, we shnuki
always see the butterflies combating in couples, for we
never seetwo or three game-cocks set upon’an in-
dividual ; but it is by no means uncommonto see thrce,
and we have observed as many as five butterfljes all
equally engaged in these supposed battles, and cach
bouncing ard popping indiscrimMately at the others
“without ever coming to blows, It seldom- happens
that they actually touch one another, however long
they may be at play,—a circumstance which of .itseif
is sufficient to prove our position, ..
* Joumn, of a Naturalist, p, 277,

.
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and which in some instances seems better entitled to

) . . - - o
x | A more extraordinary display of insect dancing,

the name of & ball, than our own dancing parties,
oceurs amongst the day-flies (Ephemeride), whose
short-lived existence renders it negessary for them to
make the most of the few hours at their disposal.
The narrative of the observations made by Réaumur
4 upon this subject is too interesting to admit-of much
abridgment. It is not a little singular, he remarks,
that moths, which fly only in the night, and shun the
day, should be precisely those that come to seek theo
light in our apartments ; but it is still more wonderful
that the ephemer®—which, appearing after sunset
and dying before sunrise, are destined never to
behold the dawn of day,—should haye so strong an
inclination for any luminous object.
1t is usually about the middle of August that
the ephemerm of the Secine and Marne are ex-
pected by the. fishermen, and when their season is

;Wcome they talk of the manna beginning to.appear,

e

calling the insects by this term on accountsof the
quantity of food for the fish, which falls as the manna
i« recorded to have done in the desert. On the
10th of August, Réaumur, hating received potice
thut the flies had begun to appear, and that millions
of thems were caming out of the water, got into his
boat about three hours before sunset 3 but after stay-
ing in the boat till eight o'clack without seeing any,
he resolved, as a storm was foreboded, to return.
He had previously detached from the banks of the
viver several masses of earth filled with pupe, which
he put into a large tub full of water. His servants,
who were carrying the tu home, had scarcely set it
upon one of the steps of the stairs leading from hise
garden to the Marne, when he heard them exclaim,
& What a prodigious number of ephemer:e are here !
He immediately seized one of the torches and ran to
: 2K
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the tub, where he found every piece of earth above
the surface of the water swarming with the flies,
seme just bexinning to quit their old skin, others
preparing to fly, and others already on the wing,
while every whereunder water they were seen in a
greater or less degree of forwardness, The threatened
storm of rain and lightning at length coming on, he
was compelled to leaVe the interesting scene ; but, to
prevent the escape of the insects, he had the tub
covered with a cloth. The violence of the rain ceased
in about half an hour, when he returned to the garden,
and as soon as the eloth was removed from the tab
he perceived that the number of the flies was pro-
digiously sugmented, and continued to increase for
some time us he stood watching them.  Many flew
away, and many more were drowned, but the number
which had already undergone their transformation
from the earth in the tub would have been sufficient
to fill it, exclusively of crowds of others which the
light bad attracted from a distance. He again spread
the cloth over the tab, and the light was held above
it: immediately the cloth wus almost concealed by
the vast multitudes which alighted upon it, and they
migh!.have been taken by handsfl from the candle-
stick.  What he had observed, however, at the tub,
was nothing to the scene now exhibited on the banks
of the river, to which be was again attracted by the
exclamations of his gardener.

*“The countless numbers,” he says, “of ephe-
mer@ which swarmed over the water can neither be
conceived nor expressed.  When snow falls thickest
and in the Jargest flakes, the nir0 is never so com-
pletely full of them as thatsWhich we witnessed filled
with ephemerm. [ had scarcely remained a few
minutes i one place, when the step on which I stood
was covered in every part with their bodies, from&wo
to four inches in depth. Near the lowest sep, a

N
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' surface of water, of five or six feet dimensions every

way, was entirely covered with u thick layer of them,
and those which the strefim swept away were maie
than replaced by the multitudes that were continually
falling. I was repeatedly compefled to abandon my
station, from not being able to bear the shower of
insects, which, not falling perpendicularly like rain,
struck me incessantly and” in” a manner éxtremely
uncomfortable, pelting against every part of my face,
and filling my eyes, nose, and mouth almost to suffo-
cation. On this occasion it was no pleasant post to
hold the light, for our torch-bearer had his clothes
covered with the insects in a few moments, which
rushed in from all quarters to overwhelm him.

“The light of the torch gave origin to a spectacle
which enchanted every one who beheld it, and alto-
gether different from a meteorological shower; even
the most stupjd and unobserving of my domestics
were never satisfied with gazing at it. No armillary
sphere was ever formed of so many circular zones in
eVery possible direction, having the light for their
common centre. Their number seemed to be infinite,
crossing each other in all dirgctions, and in every
imaginable degree and inclination—all of whick were
more or less oblique.  Each of these zones was com-
posed of an unbroken string of ephemerz, which fol-
lowed each other close in the same line as if they had
been tied together head and tail, resembling » piece
of silver ribbon deeply indenfed on its edges, and
consisting of equal triangles placed end to end—so
that the angles of those that followed were supported
by the base of those which preceded, the whole moving
round with incredible vBlocity. This spectacle was
caused by the wings of the insects, which alone could
be distinguished. Xach of these flies, after having
des l;ibcd one or two orbits, fell to the earth, or into

: 2K 2
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the water, though not in consequence of having been
burned*.”

It is conjectured by Xirby and Spence, that
Réaumur, though he was unquestionably a most
accurate observer,,may have mistaken the rapid
movements of single flies, and the deception of
vision thence arising, for & numerous troop, following
one another in zoned circelar lines,—a mistake which
they were once upon the point of committing when
observing the dances of certain small flies which
moved in spirals ; closer observation, however, proved
that what appeared to be a continuous line of flies,
was produced by the rapid motion of an individual.
Be this as it may, it will not alter the singularity of
the spectacle. Some of our British ephemerse begin
their dances with the dawn, instead of waiting till
sunset,—rising and falling continually over the
meadows in May, Sometimes beating the air rapidly
with their wings, and sometimes skimming about like
hawkst. Those again which we observed in August,
rising from the Rhine, did not dance at all, but flew
in'a heavy, unsteady, and lumbering manner above
the current of the rivert..

In speaking of whit appear to be the sports of

 imsects, we cannot omit taking notice of the very.

singular proceedings of some species. of ants; which,
at the intervals of busy industry, amuse.‘themselves
with something apparently analogous to our wrest-
ling and racing matches.  Bonnet says he observed
a small species of ants, which employed themselves
in carrying each other on their backs, the rider hold-
ing with his mandibles the neck of his bearer, and
embracing it closely with shis 1drs§, the position

* Réaumur, Mem. vol. vi, p- 485,
1 Kirby sind Spence, vol. ii. p. 373, =7, R,
& Bounet, (Buyres, vol. ii. p, 407, ¢
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\which the renowned John Gilpin may bave some-
times been disposed to assume in his famous race
through Edmonton. But though the very palpable
mistakes committed by Bonnet respecting these very
ants * may, perhaps, tend to invalidate his authority
with respect to their riding, we have the undoubted
testimony of both Gould and Huber for their wrest-
lings. *“ You may frequently,, says Gould, “ per-
ceive one of these ants (Fornica rufa, LATR.) run
to and fro with a fellow-labourer in his forceps of
the same species and colony.” Mr. Gould observed,
that, after being carried for some time, it was let go
in a friendly manner and received no personal injury.
This amusement is often repeated, particularly among
the hill ants, who are very fond of this sportive
exercise }.

It was amongst the same species, that Huyber ob-
served similar proceedings, which he hasdeseribedwith
his usual minuteness and accuracy. *“I approached,”

.~ he says, “ one day to the formicary of wood ants,

-

X

exposed to the sun and sheltered from the north.
The ants were heaped upon one another in great
numbers, and appeared to enjoy the temperature on
the surface of the nest. None of them were at work,
and the immense multitude of insects presented the.
appearartce of a liquid 'in the state of ebullition, upon
which the eye could scarcely be fixed without diffi-
culty ; but when I examined the conduct of each
ant, I saw them approach one another, mioving their
antenne with astonishing rapidity, while they patted
witll a slight movement the cheeks of other ants.
After these preliminary gestures which resembled
caressing, they wege observed (o raise themselves
uprizht on their hind legs by pairs, struggle together,
seize each other by a mandible, foot, or antenna, and

"“ * Hiber on Ants, pref. and pp. 211 and 233,
o 1 Gould on Ants, p, 102, &c.
23



378 INSECT TRANSFORMATIONS.

then immediately relax their hold to recommence the K
attack. They fastened upon each other's shoulders 7
oz bellies, embraced and oxerthrew each other, then
raised themselves by turns, taking their revenge
without producing any serious mischief. They did not

spurt out their venom as in their combats, nor retain

their opponents with that obstinaey which we observe

in their- real quarrels. They presently abandoned

those which they had first seize(ﬁ and endeavoured to

catch others. I have seen some who were so eager

+An these exercises, that they pursued several workers

in succession, and strugeled with them a few
moments, the skirmish only terminating when the least
animated, having overtlirown his antagonist, succeeded

in escaping and hiding in one of the gallegies. In

one place, two ants appeared to be gamboling

about a stalk of grass,—turning alternately to avoid

or seize each othef, which brought to my recollection

the sport and pastime of young dogs®when they rise |
on their hind-legs, attempting to bite, overthrow, and /45«
seize euch other, without once closing their teeth. V
To witness these facts, it is necessary to approash the
ant-hills with much caution, that the ants should
have no idea of out presence; if they had, they

would cease at the moment their plays or their occu-
pations, would put themselvesin a posture ofdefence,

curve up their tails, and ejaculate their yenom*

-

*# M. P, Huber on Ants, p, 203,
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Trose who have attended to the paces of the larger
animals, are well aware of their almost infinite
variety ; but the differences between the heavy tread
of the elephant or the waddling roll of an overgrown
pig; the elegant pace of a blood horse or the
sprightly trip of an antelope, will bear no comparison
with the’ infinite diversities observable among the
movements of inscets, We look upon the long legs
of the giraffe and the crane as*inelegant and dispro-
portionate, how well suited soever they may be to

A .. their mode of life : but what should we think of a

species of giraffe, with legs long enongh to enable it
to*overtop the tallest trees, so as to browse on their
tops as oxen do on the grass of a meadow, while it
walked at ease through woods.and forests; orof a
wren or sparrow with legs as long as the hop-poles
among which it prowled to prey upon aphides and
lady-birds ? . Buf animals of such descriptions, wildly
imaginary as'they must be confessed to be, may be
readily matched in the insect world. The pendulum
crane fly: (Zipula motilatrix), formerly meuntioned,
as ‘well as the shepherd spider EPhalangium.
opilio), described in the same place, are remarkable
examples of this; and we have still more striking
instances in the large tlouded-winged crane fly,
(Tipula gigantea, Meicex), popularly termed father
longlegs, ar jenny-spinner, their stilted legs®enabling
thes# jnsects to overtop the grass as they walk in the
meadows, in the same way as our imaginary giraffe
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would overtop the trees in a forest. We have béen -

more struck with instances of this in some of the
bug tribe, because here it was least to have been
expected. In our earlier entomological rescarches,
we frequently notized, upon a white-washed wall, a
very strange looking insect, if insect it might be
called, moving about in the most awkward manner
imaginable. It looked, however, more like a slip of
gray tree bark, not half the breadth of a wheat-straw,
that had been accidentally caught on some straggling:
films of spiders® web, which allowed it to oscillate
irrezularly in the air, than areal living creature,—for
the long gossamer legs did not, to the unassisted eye,
appear to move at all, and the slender awkward
body progressed by interrupted jerks (if such
slow motions may be so termed), resembling the
movement of the minate-hand of a clock. The
glass, however, showed that the body was covered by
the folds of four membranous wings, prettily mottled,

which lay in a hollow groove on the back, while the

long slander legs were elegantly ringed with white.
It was, in short, one of the numerous family of plant-
bugs (Neides elegans? Cuwnis) which had strayed
from the adjucent garden to the wull. Another
occurred in the same place somewhat similar, but
considerably smaller, and stalked, along witlf equally
awkward jerks, upon only its four hind-legs, while it
kept its two fore-legs, which were greatly shorter,
folded up under its belly, in readiness, probably, to
seize on the first luckless mite or aphis that came in
its way*. The latter appears to be the wandering
plant-bug ( Ploiaria vagabunda, ScorowL1).

Many insects are capable of performing a fent
which no other animal could accomplish without the
aid of the water-shoes lately invented—we allude to
walking on the water, us distinct from swimu jing,

*J. R,
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a, Ploa‘qua vagabunda, magnified. ¥, Neldes elegans, magnified.

which most, if not all animals, save man, can do
without instruction. The whirlwig beetle (Gyrinus
nalator) can scarcely be said either to walk, run, or
swim,—for, as we have taken some pains to ascertain,
it appears not to keep its * oary feet” plunged in
the water as it flits about, but strikes smartly out,
and suddenly folds them flat under its belly ; on the
same principle as a waterman on the Thames may
be seen to give two or three quick pulls with hic-oars,
to put way, as he calls it, upon his wherry, and then
perking them up out of the water, lets it skim along
while he résts motionless. Thus does the little
whirlwig glide alonz the water as if by magic, for
we cannot see its feet moving on account of the
border of the wing cases (elybra) which overlap
them 3 no more than we can discern the feet of a swan,
from their dark cclour, resembling that of the water,
even when she skims about at a small distance from
the shore™.

Most people must have been amused by ehserving
the yroups of water insects which seem to delight jn

> J-R0

.
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swimming against small streams, and apparently
more for the purpose of maintaining their place than
of making farther progrgss upwards. The most
common of these are two aquatic bugs of different
genera—the one (Gerris locustris, Latr.), with a
long blackish body and legs, and white belly, though
more clumsy in form than the water measurer (/y-
drometra stagnorum) formerly mentioned ; and the
other ( Velia currens, Larr.), with short body
and feet, black, with a red line running along each
side.  We have been still more amused with a
dark greenish grey spider (Lycosa Saccata, Latn.),
which, when we approach uear its haunts on the
margin of a stream, does not take shelterin the grass,
nor in the holes of the bank, as most of its_kindred
would do, but trips away over the water, where it
appears fo know instinctively that we cannot so casily
pursue it.  This 9s not, however, the diving water

spider (Argyroncta aquatica), for+though it can

dive and remain under water, it does not seem 1o
relish this, except when driven to the measure®,

b, HyArometr staguovs, o d, Hydrackna Geograpkica, LaTnrs,

front u
* J. R,

o back \’icw‘, botlh mognified. ¢, Felia ricaloun, Lagi .-
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Some of these water insects have such slender feet,
that we cau only explain their not sinking in the water
on the same prineiple as that of a small needle float-
ing when very dry and laid exactly level. Others
again have their feet fringed with fine hairs which
buoy them up ; while the tipulidan gnats ( Chironomi)
and other flies, are, perhaps, aided by their wings in
keeping them afleat; for we lmve observed several
aquatic flies skimming on the surface of the water,
apparently half running, half fiying. Linnwmus saw
one of these little tipule, of a black colour, per-
forming gyrations on the water similar to those of
the whirlwig (Gyrinus) ; others use their wings as
the swan does, by way of a sail.

Other insects walk both through the water, and at
its bottom, in a similar manner to walking on land,
and not by striking with their feet, as'is done in
swimming. 1Itis in this manner that the minute
pretty water-mite (Hydrachna geographica, MUL-
LER), ‘may be seen in every diteh and pond around
Landon®pacing along, often in company withea sull
more showy one (Limnochares holosericea, Larr.),
whose bright scarlet colour renders it very easily re-
coguised, and may readily lead & young naturalist to
suppose that the scarlet satin mite (Trombidium -
holosericeum, LaTr.), so frequent on dry banks in
the spring, has abandoned the lund for the water.
The latter; however, is much larger. J

The amphibious nature of those winged beetles
which can walk at the bottom of water, is matched,
if not out-rivalled, by the water-ouzel (Cinclus
aquaticus, Breustein), which we bave repeatedly
seen walk deliberately under water, and continue its
pace for many yards, as if it had been on land*. .

i . * LR, " ‘
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As this little bird lives on water insects and the fry X
N

of fish, its amphibious powers are indispensable,

| Some of these aquaticixsects, such as the whirlwig,
are 50 highly polished, that the water will not adhere
to their bodies ; while others (Hydrophili, &e.) are
covered below with a thick coating of silky hair, which
repels the water and usually surrounds them with a
alobule of air that shined under water like quicksilver.
The spider mentioned above is similarly furnished
with downy hair for the same purpose.

In walking, insects exhibit endless peculiarities.
The hunting spiders, and many of the midges (Psy=
chode, Latr.), instead of walking straightforwards,
most usually walk oblighely, and often at right-angles
to the line of their own bodies; while most insects
can, when it is necessary, walk directly backwards
with almost as much facility as forwards. ~When
the centipedes (Scolopendride, Leacn) walk back-

wards, they only nse their four hind-legs, and these, |
when they walk in the usual way, are not employed,

but diagged after them like the locked wheel of a
mail-coach in driving down a steep hill. It was first
observed, we believe, by Kirby, that a millepede
common under stohes, the bark of trees, and the
hollow stems of decaying plants, and provincially
called maggy-manyfeet (Julus terresiris)e performs
its serpent-like motion by extending alternate por-
tions of its numerons legs beyond the line of the
body, while those in the intervals preserve a vertical
irection. So long, then, as it keeps moving little
bunches of the legs ave alternately in and out from
one end to the other of its long body, the undulating
line of motion suceessively beginmng at the head and
passing off at the tail*. We may add, that the form
and structure of this insect are admirably ud',?plcd

* Inte vol. i, p. 309, d

: =
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to its mode of life, it being Jong and of small dia=

‘meter, to enable it to thread its way through narrow

holes ; while its covering i highly polished to facili-
tate its passage, and so hard as to prevent it being
lacerated by any splinter of wood which it might
chance to encounter, while it is at the same time so
flexible, that it can coil itself up into a cirele of very
small diameter. The hardnéss®and the flexibility,
though apparently incompatible, are produced by a
similar contrivance to that of the spine in man—the
whole body of the julus being composed of small
hard rings united by flexible joints®.

Tustances have occurred in which a sheep or a
cow has come into the world with legs upon its back:
this, of course, is a monstrosity out of the usual course
of nature; but in a very singular insect, the bat-
louse (Nycteribia Hermanni, Lpacn), the legs
appear to have their usual place on the back. * It
transports itself,”” says Colonel Montagu, © with

¥ 7“such celerity from one part of the animal it inhabits
" to the opposite and most distant, although obstructed

by the extreme thickness of the fur, that it is not
readily taken.”—*" When two ur three were put into
a small phial, their agility appeared inconceiv::bly

great; for, as their feet are incapable of fixing upon
so smooth'a body, their whole exertion wasemployed
in laying hold'of each other; and in this most curious
strugerle, they appeared actually flying in circles:
and when the bottle was reclined, they wonld fre-
quently pass from one end to the other with astonish-
ing velocity, accompanied by the same gyrations : if
by accident they escaped each other, they very soon
became motionless ; and as quickly were the whole

@ put in notion again by the least touch of the bottle
W

or the movement of an individual$.”? g
May of the beetles run with great velocity, and,
L

J. R, + Linn, Traus, yol, xi. p. 18.
e 2L
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. Ve 8

dart off into holes and corners so suddenly, as often ;' y 114
to escape the quickest movements of an insect A
nunter. It is remarkable, however, that those swift-

footed insects seldom run far without making a full

pause to reconnoire their position, as a deer may be

seen to arch his neck from behind a tree to examine

a stranger, and, after tripping off to some distance,

turn round again to take another peepat the intruder.

The same habit is observable among spiders, parti-

cularly the hunters, and those which run about
meadows and the margins of water. (Lycosa saccatu,

&e.)  Some of the mites are still more rapid in their
movements, and we have often admired a very com-

mon one ( Gammasus Baccarum, Fase.) which fre-

quents strawberry-beds in gardens, and,’as Kirby

and Spence justly say, appears rather to glide orfly

than to use its legs®. Its minuteness adds to the

R .
a, Julus terrestris, b, the same coiled up, ¢, oil lwetle (P |
senrabeous vulgaris), d, Nycteritin Hermanai.

* Intr, vo, it p, 311
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surprise produced by its movements, for it is little
“larger than a grain of sand, of a pale reddish colour,
with two black dots on the back ;—and though thé
clods of garden-mould are mountains in comparison
to its size, it gallops over them ag a thousand times
greater proportional speed than the swiftest race-
horse*.

As a contrast to the quitk “moving insetts just
mentioned, we may turn for a moment to those which
move very slowly. The hunting spiders, though they
can dart with the rapidity of lightning upon their
prey, yet take care to approach a victim with such
extraordinary caution, that the shadow upon a sun-dial
advances not more imperceptiblyf. Some of the
y beetles again move very slowly, particularly the one
~ popularly called the oil-beetle (Proscarabeus vul-
garis, STEPHENS), on account of, the oily-ivoking
fluid which oozes out from it when seized or alarmed.
The unwieldy bulk of this animal makes it almost
painfud to look at the efforts it apparently has to

%" make as it lumbers along. It always remirds us
of those bees which, during autumn, may often be
seen crawling lifelessly uponeflowers, as if so over-
gorged with the honey which they had extracted,>that
they-are ynfit to fly. How the oil-beetle becomes

' so fat, it iz not easy fo say, when we consider that it
feeds upon plants, and is seen very early in spring.
After the severe winter of 1829-30, we found several,
| in the beginning of March, feeding on the bulbous-
rooted buttercup (Ranunculus bulbosus), at Charl-
ton, in Kent, and as plump as if there had not been

a day’s frost during the winter.
Another very common insect, popularly called the
‘a4 bloody-nosed beetle (7imarcha tenebricosa, Me-
S cerLw), from its ejecting a red fluid from itscmouth

—

Co e

w

when jaughf, is one of the very slow walkers; but,

: < I.R. + Inscck Architeeture, p. 355,
27 2
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it is furnished with feet most admirably contrived for
taking hold of the catchweed (Galium Aparine,)
4nd other tfailing plant3, on which it feeds. This
contrivance consists of cushions, formed of a slightly
conecave mass of thick soft hair, which both acheres
by its points, and also produces somewhat of a va-
cuum, which enables it to walk as easily with its head
perpendicularly dowiiwards as upwards.
The most perfect contrivance of this kind, however,
occurs in the domestic fly (Musca domestica), and
*its congeners, as well as in several other insects.
Few can have failed to remark, that flies walk with
the utmost ease along the ceiling of aroom, and no less
o upon a perpendicular looking-glass ; and thongh
this were turned downwards, the flies would not fall
off, but could maintain their position undisturbed
with th¥ir backs hanging downwards. The conjectures
devised by naturalists, to account for this singular

circumstance, previous fo the ascertaining of the

sctual facte, are not a little amusing. Some sup-
pose,” says the Abbé de la Pluche * that whendhe
fly marches over any polished body, on which neither
her claws, nor her points cin fusten, she gometimes
conmpresnes her nponge and causes it o evacuale &
fluid, which fixen hier in aueh o manner 0y preveits
her falling without diminishing the faciity of her
progress; but it is much more probable, that the
sponges zorrespond with the fleshy balls which ac-
company the elaws of dogs and cats*, and thatthey
enable the fly to proceed with a softer pace, and con-
tribute to the preservation of its claws, whose pointed
extremities would soon be impaired without this
preventiont.”— Its ability to *walk on glass,”” says
S. Shaw, “proceeds partly from some little rugged-
ness thereon, but chiefly from a tarnish, or, dirty

.® e Menageries, Lib, of Entertain, Knowl, vol. i 4173,
1 Spect, de ls Nats vol & s 116,
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smoky substance, adhering to the surface ; so that,
" though the sharp points on the sponges cannot pene-
trate the surface of the glags, it may easily catch hold
of the tarnish®*.” This is evidently borrowed from
Hookt. Butitissingularthat none of these fanciers
ever took the trouble to ascertain the existence of
cither a gluten squeezed out by the fly, or of the
smoky tarnish on glass. Eventthe shrewd Réaumur
could not give a satisfactory explanation of the cir-
cumstance,

The earliest correct notion on this curious subject -
was entertained by Derham, who, upon mentioning
the provision made for insects that hang on smooth
surfaces, suys, I might here name divers flies .and
other insects, who, besides their sharp-hooked nails,
have also skinny palms to their feet to enable them
to stick to glass and other smooth bodies, by means
of the pressure of the atmosphere—after the manner
s I have seen boys carry heavy stones with only a
wet plece of leather clapped on the top of the stonel.”
The justly celebrated Mr. White, of Selborue, ap-
parently without the aid of microscopical investiga-
tion, sdopted Derham’s opinion, adding the interest-
inge illusteation, that in the decline of the year, yyhen
{hyeflies growd to windows and become sluggisl and
i torpid, they are seageely able to lift. their legs, which
geem glued to the glass, where many actually stick
till they die; whereasthey are, during warm weather,
so brisk and alert that they easily overcome the
pressure of the atmosphere§.

1 "This singular mechanism, however, is not peculiar
to flies, for some animals, a hundred times as large,
can walk upon glass by the same means. . St. Pierre

' l, » Nature Displ. vol. iii. p. 98, Lond. 1523,
9 3 + Micrographia, p. 170, :
2 Physico-Theology, vol. ii. p. 194, note (), 11th ed,
) § Nat, Hist, of Selborng, vol ii. p. 2474
- 2L
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mentions * avery small handsome lizard, abont a
finger’s length, which climbs along the walls, and
even along glass, in pursuit of flies and other in-
sects® 3 and Sic Joseph Banks noticed another
lizard, named the gegko ( Lacerta Gecko, Lixy.) which
could walk against gravity, and which made him de-
sirous of having the subject thoroughly investigated.
On mentioning it to Sir Everard Home, he and Mr.
Bauer commenced a series of researches, by which
they proved incontrovertibly, that in climbing upon
zlass, and walking along the ceilings with the back
downwards, a vacuum is produced by a particular
apparatus in the feet, sufficient > cause atmospheric
pressure upon their exterior surface.

The apparatus in the feet of the fly consists of two
or three membranous suckers connected with the last
joint of the foot by a narrow neck, of a funnel shape,
immediately under the base of each claw, and move-
able in all directions. These suckers are convex
above aud hollow below the edges, being margined
with minute serratures, and the hollow portion
covered with down. In order to produce the vacuum
and the pressure, these membranes are separated and
expanged, and when the flyisabout to lift its foot,
it brings them together, and folds them up as it were
between the two claws. By meang of a-<«ommon
microscope, these interesting movements may be
observed wlen a fly is confined in a wine-glass 1.

_ Itis a very remarkable analogy, that many flying
Insects, as well as many birds, instead of” walking,
leap or hop along somewhat in the manner of a
Kangaroo or a jerboa. But the most common and
best Known instance of a keaping' insect, is the flea

: . A & - 213
(Pulex drritans), whose wings ure, according to

Kirby, opsolescent. The structure of this unnozing‘

* Voyage to the Isle of France, p. 73. ;
t ¥hilosoph, Lrans. for 1816, p 323, 4
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Feot of {he blue-bottle fiy, magnified 6400 times. A, a view of the under
Gide of the Tast joiut of the toe, with the {wo suckers oxpanied, os scen
whon the 0y is walKiog against gravity. B, side of ditto.

Fect of the Yibio fobrilie, (LaTr.) magnified G400 times. A, the under
o ¥ sldeof the laet joint of the toe, with the three suckers expanded. B
sidg view of dittes 2 \ x

-
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-
creature is weoll fitted for its mode of life—it being
farnished with so tough a skin that it is no easy
tatter to crush it, while iis so smooth that it would
almost glide throngh a pin-hole. The extraordinary
muscular power ofsthe thighs, again, combined with
their elasticity, enable it to perform most astonishing
leaps, as we have remarked in a preceding page;
while ité comparative’ lightness and the toughness of
its skin prevent it from receiving any injury, from
- whatever height it may fall. It is very doubtful,
®indeed, as it appears to us, whether it observes the
good old proverb of looking before it leaps, for we
have seen fleas leap from the bottom of a deep pill-
box, where they could not possibly perceive whither
they were leaping *. It may not be out of plaeethere to
mention, that fleas (Pulicide) undergo similar trans-
formatidns to othgr insects, laying their eggs at the
roots of the hair of animals, the feathers of birds, or
in woollen stuffs. These, in a few days, produce u
minute whitish grub, which, in warm weather
- changes toa perfect flea in about six weeks: s nuy
be verified by whoever will take the trouble of en-
closing some female tleas, which are always the
largem, in glass tubes, and feeding them with flies or
raw beef, as was done by Rosel, De Geer, and nrany
; -

.-
Flea maguificd, to show the muscalar stricture of the legsy

* LR k o 1
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! ;(,,othcrs. Mr. Stephens enumerates no less than twelve
“% species, from which it appears that those found on
the dom, the pigeon, and. other animals, are quits
different from the common flea, and itis probable
these will not readily pass from their natural habit to
infest us, as is commonly believed.

The extraordinary power of leaping in grasshoppers
and their congeners is mattdr ®f common observa-
tion. The motion is effected by means of yery
strong muscles with which the hind thighs are fur-
nished ; and it is a similar structure which enables
the frog-hoppers (Cercopidee, Leac), socommon on
plants during summer, to perform leaps of extraor-
dinary extent, in which, however, they have likewise
the assistance of their wings. Some species make
use of their faculty of leaping to escape from their
enemies, as well as for the purpose of changing
place, while others use'it to spring upon their prey.
Among the former we may mention & family
i1 of small insects (Poduridee, Leacn), some of them
i4 Inbabiting water or damp places, though most of the
“species are found under decaying bark or vegetable

refuse. The one thatis most likely to attractattention
is a very small gregarious one, the water sprirg-tail
(Puiura..aqmmca). which may often be seen, during
the summer, crowded upon the rain-water collected
in the footsteps of cattle, the ruts of cart-wheels, or
by the edges of small ponds, and looking precisely
as if one had strewed about a handful of conl-ashes
) or gm.powdcr; but, though at first glance they seem
"2 inanimated, closer inspection will show that they are
in netive motion, and particularly if they be alarmed
—Ileaping about and upoy one another, and on the
water, like €0 many minute fire-works.” Those which
are solitary are much larger, among which, we may
men. ion the velvet spring-tail (Podura holosericea),
of whizh we, here give a magnified figure, to show
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the spring in the tail, by means of which it leaps,
jerking it downwards and outwards from its body as

the flea does its legs. 4

Leaning position “of the velvel spring-tail, magnified.

Amongst the insects which spring upon their prey
like the cat and the lion, the most commonly observed
is the little hunting spider (Saflticus scenicus), whose
zebra stripes of white and brown render’it easily
discovered on our window-frames and palings®.
But all’ the spiders—even those which form webs—
are accustomed to spring in a simila» way upon what
they have caught ; and when we aré told pf the

gigantje American one (Mygale avicularia), which '

even makes prey of small” birds (Trochilida), the
necessity of extraordinary agility must be obvious ;
for these tiny birds, “are described to move with
almo® the velocity of light,—the eve, notwithstand-
ing the brilliancy of their metallic colouys, beilg
frequently baffled in tracking “their @light. The
spider itself, however, being three inches in length,
one and a half in breadth,4nd eleven inches in the
expansion of its lexs, is little less than the bird upen
which it pounces, as may be seen from the follotving
figure, taken fromn the splendid work of Madame
Merian upon the insects of Surinam. y
. All animals which fly afe furnished with powerful
muscles for moving their wings, in the same way as

the limbs of those which leap are similarly proviffed ;
. S
* See Inseet Architecture, p. 335 2
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Mygale avicularia, from Madame Merian.

and we may, therefore, remark, in passing, that any
'invention for enabling men to fly must take the
* comparative weakness of our museles into primary
consideration. Let any one try merely to stretch out
his arm as a hawk, or a swift fly (Polucella), does
its wings, when hovering apparently motionkéss in
the® air,—and the quick recurrence of weariness,
speedily Mcreasirfg=to pain, will afford unequivocal
proof of the apparently exhaustless vigour of their voli-
tant muscles, compared with ours. Itwould be no very
difficult matter to give voluminous illustrations on
this-curious subject. A French naturalist, M. Cha-
brier, has actually written an elaborate guarto vo-
lume, on the flight of insects*. Though Chabrier
has unquestionablé talents of the first order for re-

search, itis unfortunate that he permits his fancy to”
S _travil somewhat beyond the bonndaries of fuct ; and

to this, no doubt, we are to ascribe his retracting his
* Essai sux Je Vol des Iusectes, 4to, Paxis, 1801,
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ormer opinions on the flight of insects ; yet it might

have been supposed, that in writine so voluminously
on the subject, he had left no point uninvestigated.
Nothing, however, can be more praiseworthy than
the candour (not very common in such cases) with
which Chabrier corrects his own mistake.

In the two-winged flies (Diplera) Chabrier de-
seribes two sets of niusculur ribbons for putting the
wings. in play—the dorsal, placed lengthwise, and
used (o lower the wings, and the sterno-dorsal, placed
obliquely across these for raising the wings. Inthe
dragon-flies (Libelluling), again, the disposition is
somewhat different, the sterno-dorsal muscles being
placed intermediate, while another set of powerful
muscles, called pectoral, are placed lengthwise, and
are inserted immediately into the wings. In his first
work, oar author thought these muscles acted sepa-
rately, but he now'says they act in ¢oncert; and he
s not now inclined to ascribe, as he at first did,
so much influence to the air in the interior of the
body, nor to the spring of the harder parts of the
back and breast, “ Certainly,” he adds, *“ the elas-
ticity of these parts, and the re-action of the interior
air hoyve their use: the fluid, particularly, contained
in their numerous vesicles, is, perhaps, verylight and
contributes to reduce the specific gravizy of the
insect. Besides, by enveloping the inferior organs,
it appears o me intended to protect these against
the violent motions of flight, and to confribute to
the expansion of the chest, dilating immediately
after being compressed by the contraction. of, the
muscles in the act of raising the wings*.” C

It will appear, from tlis bri¢i abstract, that the
subject is not a little interesting ; yet it is not so easy

to throw it into a form likely to be understoodgby a,

general reader.  Flying with wings, holvever, isa
* M. Chabrier in Auu, des Soc, Nat,, Avril, 1829, . 505.
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Magnified views of the musculdr 1ibbois for moving tha wings
in Syrphus inands.  a, part of the Belly, B, tho custo dorsal mus-
w cles. 0, d, the sterno orsal, ¢, part of the head. *

less difficult subject of investigation than flying with-
out wings, as is practised by the gossamer spider
(Aganea obtexlyir. Brconsteiy), and its conglners.
We do nig allude. merely to the threads carried out
from a spider by o’ current of air, till it is fixed and
forms a bridize, along which the creature can pass,
nor to the similar lines which are left to float freely,
in the case of a gossamer, without attachment®.
We' refer to the power which the spider apparently
possesses of directing its flight. Let any one endea-
vour to catch one of the spiders which may frequently
be seen dropping from the ceiling of a room, the

. find it no easy task to lay hold of the little web spin-

¥, . * See Iuscet Architecture, pp. 939-51, .
i 2™
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branch of a tree, or other elevated object, and he will *
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ner, for it will not only drop perpendicularly by -
spinning a longer thread (it seldom tries to escape
by remounting), but it will swing itself away from the
approaching hand, in 2 manner which it seems not a
little difficult to comprehend, for it does not move a
limb to produce an impulse in the.air, as the diving
spider (Argyroneta aquatica) does when it moves
through the water. “In"instances when no escape is
intended, when spiders, even of considerable size,
drop from a heizht, we have often seen them swing
out of the perpendicular without any apparent aid
from the wind. It is highly probable that this
movement is effected by some internal apparatus
analogous to'the swim-bladder of fishes; but at
present we are not aware that anything beyond con-
jecture has been published upon the subject. We
may state, however, that they cannot in this manner
movye far. ;

Syrplins
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Cuarrer XVII.

Rest of Insects,

M. BricurweLL is reported to have once obseryed
an individual living specimen of Hallica concinna,
which appeared to remain motionless on the same
spot of a wall for three successive days® ; but though
this is given as something unusual, we have made
similar observations in the case of numerous insects
of all orders and families. The continual stationary
appearance, however, is, in most of such cases, quite
fallacions. To use a familiar illusteation, we might
as well think the snoil stationafy which we see
every day, perliaps for weeks together, coiled up in

| the same niche of the gavden-wall, as if it were glued

{q, the spot, and had uever moved from it a hair's-
breadth,—were it not that the depredations committed
upon @ contignous lettuce, prove that it does not
always sleep, though its excursfons from its ¢hosen
niche, as, they take place only at night, areseldow, if
ever, obsgrved. JLike a very larze portion of the
whole insect world, snails always sleep throughout the
day, unless roused by an accidental shower of rain,
which tempts them to banquet on the refreshed
hérbage. “Upon butterflies, nn('l some other day insects,
again, the occurrence of rain or cloudy weather
usually operates like a continuance or a renewal of
night ; and this seems to bappen even in~doors, where
the air is warm and comparatively dry. We had a «

/ femmle of the brimstone butterfly (Gopepteryaz

Rhamni) m our study, which we were desirous of

%s . * Kirby and Spence, Intr, vol. iv. p. 193,
22
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having deposit her ezgs on a plant of the buckthorn
(Rhamnus frangula), which we had placed in a
garden-pot for this purpese; and we remarked that
che manifesied no inclination to move from the same
leaf, except for an hour or two in the forenoon, and
when it was damp or cloudy, wot even then. If
disturbed in her repose, she would fall down as if
lifeless, and continue her sleep—(if sleep it was),
without being awakened by the fall, till her regular
period of animation returned. |

We have used the qualifying phrase— if sleep it
was;” becanse the rest of insects, though correspond-
ing, in the circumstance of remaining without motion,
with the sleep of the larger animals, may not agree
in any other respeet,—and particularly in the
quiescence of the senses. In the important point of
the stafe of the brain, it does not appear how there
could be any agreement in the phenomenon ; as may
be inferred from comparing the structure of insects,
us respects their nerves and blood-vessels, with that
of man. o

Insects, though possessed of nerves, have nothing
similar to our brain_and spinal cord, the two sources
of otz nerves of feeling and of motion, as so beauti-
fully explained by the recent discoveries of Mr. Charles
Bell. Instead of this, they have achain ¢¥ what are
called ganglia, or bundles of nervous substance, and
from cuch of these bundles nerves branch out to the
parts contiguous,— each ganglion forming the centre
of feeling to the parts to which its nerves rung and
hence it is that insects will live, and (so far as. we
can perceive) feel comparatively little general pain
and inconvenience from ihe loss of their limbs or
even of their heads. Thus the tail of a wasp or a
bee will-sting long after it is severed from the Kbdy,
and l!xe. head of a dragon-fly will eat as voraciously
after it is cut off, as if it had to supply an insatiable

el
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stomach,—phenomena easily accounted for from the
want of a brain, and from each ganglion having its
own set of nerves. This‘may be better understodd
by looking at the central chain of gangliain the larva
of the day-fly before figured®. -

Insects again differ from man in having no heart
nor circulating blood, at least so far as has hitherto
been discoveredf. Dr. Carus, of Dresden, is; indeed,
at present endeavouring to establish a claim to the dis-
covery of the circalation of the blood in insects; but
this circulation, which is most probably only” partial,
has, we think, been obzerved by naturalistsof a former
age.  “De Geer,” say Kirby and Spence, * whose
love of truth and accuracy no one will call in
question; saw the appearance of blood-vessels in
the leg of the larva of a caddis fly (Phryganea,
Linx.), as Lyonnet did in those pf a flead] and in
the trangparent, thigh of the bird fly (Ornithomyia
avicularia) he discovered a pulse like that of an
artery§. Baker, whose only object was to record
what he saw, speaks of the current of the blood
being remarkably visible in the legs of some small
bugs|; what he meant by that term is uncer-
tain, but they could not be spiders, which ke had
just distinguished. This author has likewise seen
a green fuid pastiag through the vesselgof the wings
of grasshoppersq| ; and M. Chabrier ls_of opinion
that insects possess the power of propelling a fluid
into the nervures of their wings, and withdrawing it
al pleasure, as they are elevated or depressed* 5 but

* See page 130, . o

+ See Cuvier, AnatsComp. gol.iv, p, 478, &e. And Marcel
de Scrres, Mém. du Mus. pour 1819,

{oJesser, vol. ii. p. 84, note,

\'\.'{)c Geer, vol, it p. 505 5 vol. vi. p. 287, . :

|| O the Microscope, vol. 1, p. 130. o Tbid,,

## ®ur lo Vol des Insectes.
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these two last facts must be accounted for on other
principles, as there is clearly no circulation*.”’

' The statement recently published by one of these
authors (Mr. Spence), respecting the alleged dis-
covery of insect circulation by Dr, Curus, is founded
on facts which were shown and *explained to him
by the doctor himself.,  The first insect,” says
Mr. Spence, * to which Dr, Carus directed my
attention, was the larva of ephemera vulgata (or an
allied species), in which, near to the: bronchiie and
parallelwith each side of the body, was very distinetly
visible a constant current, towards the tail, of oblong
globules swimming in a transparent fluid, propelled
with & regular pulsating motion ; and on cutting the
body of the larva across near the tail, three'globules
were most plainly seen pushed ont of the divided
vessels In a distiyct mass, which increased at each
pulsation. I ecanifiot express the pleasure which it
gave me, to see thus clearly this ocular demonstra-
tion of one of the most important physiological dis-
coveries of modern times; and my gratification was
heightened by the next object which Dr. Carus placed
before his microscope)” viz.—a specimen of semblis
viridis (the green {uce-wingcd fly), in which pre-
cisely the same phenomena, but; if’ possible, niore
clearly, were seen in the nervures df the wings and
in the antennze, in both which the constant current
of globules was most apparent ; and in the former,
the sudden turning of these globules, at the apex pf
the wing, out of the exterior nervure into a central
one, with which it joins and forms an acute angle,
was equally curious and striking.  On cutting off the
end of the anfennw, precifely the same emission of
globules (which soon assume a greenish tint) took
place assin the former case, forming a mass, wiich
wag increased with a sudden gush at cach pulsation.

* Introd. vol. v, . 86, Al
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Dr. Carus has observed the same phenomena iu the
wings of Semblis bilincata, and in the elytra (wing
cases) of Lampyris noctilivea (the glow-worm), and
L. Nalica, as well as in the fin-like appendages at the
tuil of the larva of Agrion puelle {the damsel dragon
1ly), in which he “first made the discovery, and in
which the cireulation is remarkably distinet®.”

We apprehend, as far as we can collect from this
description, that the alleged discovery of Dr. Carus
does not advance a step in demonstrating a circu-
lation in insects similar to that of other ¢fsses of
animals 3 for it is to be recollected, that the dorsal
vessel, the only organ in insects analogous to a
heart, although it pulsates irregularly, has no ap-
parent drteries or veins connected with it: and
therefore the impulsions deseribed by De Geer, the
current mentioned by Baker, and the phénomena
exhibited by Qarus, furnish no proof whatever of
a general circulatory system, though they appear to
indicate local movements in the fluids of insects,
agreeably to the original views of Chabrier, or those
of Swammerdam formerly quoted+.

It may appear to some, thidt the preceding has but
a very remote connexion with the subject immetiately
before us; but we shall presently show its con-
nexion with thé@phenomena of insect sleep.  We
agree with Professor Blumenbach, that sleep in man
most probably consists in a diminished or impeded
flow of arterial blood into the brain. For example,
if, by cold feet, a fit of passion, or a heavy supper,
a gush of blood is forced into the brain and stag-
nates there, the consequence will be the snoring
death-like sleep of apoflexy; and the same will
happen, if a Llow on the head, or a fever, throws"
a %aulil};uf blood upon the brain. Blumenbach

o ¥ Spence in Mag. of Nat. Hist., Jan. 1830, p. 49, »
Ay T Sec page 343,
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had ocular demonstration of the fact contended for,
with respect to the diminished flow of blood, in a
man whose brain was expbsed by the accidental re-
moval of a part of the skull; for, whenever this man
fell asleep, the brain was seen to shrink and subside,
but the moment he awoke a tide 8f blood was seen
rushing through the vessels and swelling the brain.
The same is also proved by the fuct, that in madness
and inflammation of the brain, when the blood flows
lﬁlpjdlyb(he unhappy sufferer is altogether deprived
of sleep, unless the current of the blood is retarded
by strong doses of opium, or by taking away a large
quantity by the lancet. 1t will follow, that when the
blood-vessels of the brain are gorged, as well as when
they are not sufficiently full,—sleep will be equally
pruduce,‘d. Force more blood into the brain than can
find room to flow, and drowsiness, sleep, perhaps
apoplexy, will follow ;—diminish the guantity, so that
it may lack force to keep up the current, and sleep
will also come on. On these principles it is that
thinking, by bestirring the brain and driving thithez a
brisker current of blood, prevents sleep; while,
bathing the feet in gvabm water, eating « moderate
suppét, or rubbing the body with u flesh-brush, by
drawing a superabundance of blood to the foet, to"the
stomuch, or to the skin, will cause %sleep. wAgain, it
15 o general law of animated nature, for rest to suc=
ceed fatigue, as temporary insensibility gucceeds vivid
sensations, The pain of a burn, for example, comes
and goes alternately ; and by holding out the arm
from the body, the feeling of fatigue and pain soon
become =0 insupportable, that rest cannot be’dis-
pensed with,  Sleep, theil, seenis to be a general
consequence of this rest after fatigue.

With fezard to insects, it is cvident that marf§ of
the above facts will not at. all apply ; for” as inseets
Luve neither o heurt nor a brain, their sleep caunot

el
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be proximalely caused by a retarded current of blood.
We want date also for determining whether similar
effects are produced upon the senses of insects, during
their quiescence, or apparent sleep, as take place in
ourselves, The shutting of the eye-lids, next to
motionless rest, is one of the most obvious charac-
teristics of sleep in man ; but in insects nothing like
this can be observed, because they have ‘nothing
analogous to eye-lids. The senses of insects, indeed,
may not sleep at all—uand what renders this the more .
probable is, that in the case of ghats, créne-flics
(Tipulide), moths, butterflies, &c., however long they
may have been observed to be quiescent, or sleeping,
in the same place, they are instantly on the alert at
the appuoach of danger, though no noise be made to
alarm them®. It may serve 1o illustrate this state of
wakefulness in the senses of quiescent insects, that
the senses in man do not all sleeffin the same degree
of profundity. This very curious fact was first, we
Lelieve, observed by M. Cabaunis, who also found
that some of our senses and members go to sleep
sooner than others—in proportion, it may be pre-
sumed, to their fatigue froms tll'cir waking exertions,
and to the flow of bloed through them. Aceording
4 {o Cabanis, then, the muscles of the legs and arms
J are the $rst to brcome drowsy, and next those that
{ custain the head, which, lesing its support, falls for-

ward ; the muscles of the back follow, and it becomes

bent. Among the senses, the eyeis the first that

cogs to sleep; and after it 'tlle smcll! taste, hearing,
P\ and touch, become drowsy in succession. The sense :
£

of touch never sleeps so profoundly as the others,—
) a fact inferred from our feequent change of position
kﬁ_" during ‘sleep, which must be the consequence of*
Z " arbasy sensations of touch. Besides this, & is well
i kuowix that a slight tickling of’ the soles of the fect
0, . = J, R, r-
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will waken a person whom no noise could rouse. In
the order of their awaking again, taste and smell are
always last, and sight appears more difficult to awaken
than heuring ; for a slight noise will often rouse =
sleep-walker, who had borne an intense light on his
unshut eyes, without seeming in the least to feel its
influence®, s
The torpidity of inisects during winter, which in
some of its circumstances is analogous to sleep, will
require the less to be discussed here, that we have,
tinder ofir three former divisions of Eggs, Popwe, and
Larve, considered it very amply. The number of
insects, indeed, which hybernate in the perfect state
are comparatively few. Of the brimstone butterfly
(Gonepteryx Rhamni), Mr. Stephens tells us the se-
cond brood appears in autump, “and of the latter,”
lie add§, ¢ many ,individuals of both sexes remain
throughout the winler, and make theiy appearance on
the first sunny day in spring. I have seen them
sometimes so early as the middle of Februaryf.”
The commonly perfect state of the wings in sueh
cases might, we think, lead to the contrary con-
clusion, that the butterfly has just been evolved
from its chrysalis. Several other species, however,
chiefly of the genus Fanessa, do live through ‘the
winter in the perfect state ; but £ifs, as far as ge-
neral observation extends, can only . be affirmed
of the female. Yet will insects bear almost incre-
dible degrees of cold with impunity. Ont of the
multiplicity of instances of this on record we shall
select two.  In Newfoundland, Captain Buchan saw
u lake, which in the evening was entirely still- and
frozen over, but as soon ad the sén liad dissolved the
ice in the morning, it was all in a bustle of anima-
tion, in eonsequence, as was discovered, of myfads
* Cabauis, Ropports du Physique et Moral.
¥ Dilustrations, vol.1, p. 9.
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of flies let loose, while many still remained * infixed
and frozen round.” A still stronger instance is men-
tioned by Ellis, in which. a large black mass, lika
coal or peat upon the hearth, dissolved, when thrown
upon the fire, into a cloud of mosauitoes (Culicida) *.

It has been remarked by most writers upon the
torpidity of warm-blooded animals, that cold does
not seem to be its only cause,"and the same appa-
rently holds in the case of insects. Bees, indeed,
which remain semi-torpid during the winter, may be
prematurely animated into activity by’ the ocotirréne.
of some days of extraordinary mildness in spring;
but, what is not a little wonderful and inexplicable,
they are not roused by much milder weather when
it occurs, before Christmas,—on the same principle,
perhaps that a man is more easily awakeued after he
has slept six or seven hours than in the earlier part
of the night. Immediately afier he first severe frost
in the winter of 1829-30, we dug down into the
lower chambers of a nest of the wood-ant (Formica
rufa), at Forest Hill, Kent, which we had thatched
thickly with fern-leaves the preceding November, both
to mark the spot and to protect the ants in winter,
Abont two feet deep we found toe little colorists all
huddled up in contiguous separate chambers, quite
motionless till thex were exposed to the warm sun-
shine, when they began to drag themselves slog-
gishly and reluctantly along. Even upon bringing
some of them into a warm room, they did not awaken
into summer activity, but remained lethargic, un-
willing to move, and refusing to eat, and continued
in the same state of semi-torpidity till their brethren
in the woods began-to bestir themselves to repair the
damages caused by the winter storms in the out-
woiks of their cnqampmcnlsf.

+ Quarterly Review, April 1821, p, 200, t L. R,
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The yonnger Huber has given an inferesting ae-
count of the hybernation of ants, which dilfers in
some particulars from what we have observed of the
wood-ant ; but he speaks of ants in general. The
subject, indeed, derives importance from the popular
opinion, that they amass wheat and other grainasa
winter store, having been refuted by the experiments
of Gould and other accurate observers. “Wc
have endeavoured,” says M. Huber, “to explain
their preservation, by supposiog them to fall into &
atate or torpor at this period. They, in fact, be=
came torpid during the intense cold; but when the
season is not very severe, the depth of their nest
guards them from the effects of the frost ; they do
not become torpid unless the temperature is reduced

to the second degree of Réaumur under the freezing |

point, (27° Fahrepheit). I have occasionally seen
them walking upoti the snow, engaged in_ their cus-
tomary avocations. In so reduced a temperature,
they would be exposed to the horrors of fumine,
were they not supplied with food by the pucerons,
~ who, by an admirable concurrence of circumstances,
which we cannot atteibute to chance, become torpid
at prezisely the same degree of cold as the ants, and
recover from this state also at the same tjme: the
ants, therefore, always find thepaewhen they need
them. 33

“Those ants that do not possess the knowledge of
the mode of assembling these insects, are, at least,
acquainted with their retreat ; they follow them tq the
feet of the trees and the branches of the shrubs they
before frequented, and pass at the first degree of-frost
along the hedges, followsing the paths which . con-
* duct to these insects. They bring back to the re-

public a.small quantity of honey ; a verylittle sufficing
for their support in winter. AS soon as the ants
recover from their torpid state, they venture ferih to
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i procure their food. The aliment contained in their
stomach is, on their return, equally distributed to
their companions. Thesesjuices scarcely evaporate;
during this season, owing to the thickness of the
honey rings investing the body. _I have known ants
yreserve, during o considerable time, their internal
stock of provisions, when they could not impart it to
their companions. When the® cold increases in a
gradual manner, (and this is commonly what the
ants experience, who are screened from it by a thick
wall of earth,) they collect and lie upon eacit’ ot
by thousands, and appear all hooked together. Is
this done in order to provide themselves a little heat?
T presume this to be the case, but our thermometers
are not sufficiently delicate to indicate if this be really
the fact™.”

During the frosts of 1829-30, we opened two
nests of the yellow ant (Formicaflava),in which we
found the inhabitants by no means torpid or inactive,
although not so lively as in summer; but these
nests were in a pecaliarly warm situation, being both
in the old trunks of willows, rendered quite spongy
by the dry-rot, and facing the-south-west, where they
had the benefit of every glimpse of sunshines We
seayched with greal minuteness for the exgs of the
aphides mentionad by Huber, but without success,
and we cannot account for their means of subsist-
ence, unless they fed on the various insects and crus-
{accous animals which abounded in the trees,
(Onisci, Julide, &c.) They were also, in both in-
<tanees, within a yard of a stream of water, to the
vicinity of which we have observed that this species
is partial, and it is pot improbable that it may form
an indispensable part of their subsistence. No spe-
ciesrof ants, indeed, can live without drinking. In
February of the same year, immediately after the
* Hubér on Ants, p. 239. Seealso this volume, pages 1131 16
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breaking up of the first frost, we also observed num-
bers of the small black ant (Formica fusca) running
about the sunny sides of, hedge-banks ; and though
we did net trace them to their winter quarters, we
think it not improbable, from their very early appear-
ance, that they had never been completely torpid*.
The bee is popularly believed to hybernate, theseven
winter sleepers beingsaid to be, ** the bat, the bee, the
butterfly, the cuckoo, and the three swallows;” but
like many of the popular notions on natural history,
‘@i is4almost wholly erroneous, for at least, out of
these seven, the four birds certainly do not become
torpid. With respect to the bee, again, we find
some of the most distinguished observers at variance.
Réaumer is an advoecale for the popular opinion.
“ It has been established,” he says, *“ with a wis-
dom, which we cannot but admire,—~with which
everything in natuve has been made and ordained,—
that during the greater part of the time in which the
country furnishes nothing to bees, they have no
longer need to eat. The cold which arrests the ve-
getution of plants—which deprives our fields and
meadows of their flowers—throws the bees into o
statedn which nourishment ceases to be necessary 10

them : it keeps them in a sort of torpidity, in which
no transpiration from them takew place, or at least 1
i

during which the quantity of what, transpires is 0
inconsidetable, that it cannot be restored by-aliment
without their lives being endangered.” In winter,
while it freezes, we may observe without fear the in-
terior of hives that are not of glass; for we may lay
them on their sides, and even turn them bo((ot'll {
upwards, without puttingrany bge into motion.. We f
see the bees crowded and closely pressed one against &
the other; little space then suffices for. themi<”’—
Azain, when mentioning the custbm of putting bee-

R, + Mem, v, p. 667. - o? '
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hives during the winter into out-houses and cellars,

he says, ““that in such situations, the air, though
more temperate than out ofsdoors, during the greater”
part of the winter, is yet sufficiently cold fo keep the
bees in that species of torpidity, which does away
with the necessity «of their eating %.”” He also says,
positively, that the milder thesweather, the more risk
there is of the bees consuming their honey before the
spring, and dying of hunger; confirming his posi-
tion by an account of a striking experiment. in
which a hive that he transferred during winfer into
his study, where the temperature was usually, in the
day, 10° or 12° of Réaumur's thermometer ubove
freezing, or 59° Fahrenheit, though the bees were
proyided «with a plentiful supply of honey, that if
they had been in a garden would have served past
the end of April, had consumed nearly theif whole
stock before the end of February+. o

But the elder Huber records some observations
directly opposed to these, aflirming unequivgeally,
that, so far from being torpid in winter, the heat in a
well peopled hive is as high as 25° Réaumur, or 86°
Fahrenheit, even when the thérmometer in the open
air is several degrees below zero, the heat thus ob-
served being generated in the hive by their clustering:
together, gnd kec‘ping themselves in motion; and
even in the middle of winter they may be heard
buzzing as they always do when ventiluting the
hive,—a process which appears to have been origi-
nally. discovered by Huber, and of which, on account.
of itsrconnexion with the disputed question before us
we shall give his own deseription :

¢ During fine weather,””'{in summer,) says he, “a
certain number of bees always appear before the en-
trance of the hive Pccupicd in vibrating thei® wings,
but still more are found to be engaged in ventilating,

# Blem. vol, v, p. 682 T Ib, vol. v. p. G68,
2 N2
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the interior. The ordinary place of ventilation is on
the board ; those outside of the entrance have their
feads towards it; those ,within have them in the
opposite divection.

* We may affirm that they arrange themselves re-
eularly to ventilate more at ease, thus forming files,
which terminate at the entrance, and sometimes dis-
posed like so many Wiverging rays. This order is
not uniform, but is probably owing to the necessity
for the ventilating bees giving way to thuse going

‘afitt” ¢oming, Whose rapid course compels them to

range themselves in a file, to avoid being hurt or
overthrown every instant.

‘“Sometimes above twenty bees ventilate at the
bottom of a hive, at other times their number is
more circumseribed, and their employment of various
duration. We have seen them engaged in it during
twentvefive minutés, only taking breath, as it were,
by the shortest interruption of the vibration. On
ce:u;ixgg, they are succeeded by others, so that there
is never any intermission of the buzzing of a popu-
lous hive. Vo allh

“If under the neasessity of ventilating during
winter, being then united near the centre of the mass
towards the top of their dwelling, doubtless thg bees
perform this important function agiong vacuities 9('
the irregular combs, where there is room for their
wings to expand, as at least half an inch is requisiie
for them to play freely. . :

“The ventilation ‘of the bees, or the buzzmg
which denotes it, seems to me more active diring
winter than at any other time. It was easy to prove
that this operation established o current of air; for
anemometers of light paper or cotton, hung by 2
thread, were impelled towards the entrance atii re-
pelled from it with equal rapidity. The action on

them never was enlirely iulcrrui)tcd, and its foree
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appeared proportional to the number of bees fanning
themselves. i
« [fsome cultivators of bees shut up the entrance
of their hives in winter without prejudicc‘ to the bees,
it must be considered that tire air will penetrate
through the straw composing them. I confided an
experiment on this to M. Burnens, then at a dis-
tance from me. Having closed down a very popu-
lous straw hive fast on its board, he found that a
piece of the finest paper, suspended by a hairbafore
the entrance, oscillated above an inch off the perpen-
dicular line. He poured liquid honey through an
opening in the top, when a buzzing soon began, and
u tumult increasing within, several bees departed.
The oseillations now became stronger and more fre-
quent. His experiments weré made at three o’clock,
the sun shining and the thermomieter in the shide
standing at 44%%." >
Swammerdam also seems to indicate that bees
remain active during the winter, and in order to
enable them to bear its inclemency, they both fortify
their hive and provide a store of honey. *The order,”
he says, *in which bees that live in the winter
menths conduct themselves is this: they first open
the cells and ezt the honey deposited in the lowest
part of {he hive, ascending by degrees to the upper
parts. "This they do in order to preserve & mutial
warmth between them ; and the female deposits her
egas in the little cells as they ure emptied. There-
forp 1 discovered both stock and nymphs about the
beginning of March. Let no one be surprised at

this, since towards the Leginning of August I have

seen some thousaid egas' enclosed in the ovary of a

fesale bee; so that it is natural for the bees at any
time of the year to lay their eggs and inerease their

fansilyt.”

»

» Fuber on Bees, py 299 + Bouk of Nature, i, 160.
o ’ ' 2 N3
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John Hunter, whose authority stands as high as
any on record, found a hive to grow lighter in a cold
than in a warm week of winter, and that a hive, from
November 10th till February 9th, lost more than
four pounds in weight®, a loss which could not well
Le ascribed (o evaporation. '

These discrepancies, among naturalists so distin-
guished as both shrewd and faithful observers, forbid
us, we think, to come to any decided conclusion on the
subient till further rasearches and experiments have
been made. It is not improbable, however, that the
truth lies in the middle between the two extremes,—
for it is quite accordant with what we know both of
insects and other animals, that o high degree of cold
should render them torpid, while thiey may continue
active if there should be a certain degree of warmth.
The following observations by the ingenious Mr.
Gough,*of Manchester, form an interesting illustra-
tion of this curicus subject with respect to another
insect, » 3

“Those,” says he, “who have attended to tht
manners of the hearth ericket (Acheta domestica)
kuow that it passes thé hottest part of the summer
in suniy situations, concenled in the crevices of walls
and heaps of rubbish. It quits i!{é summer abode
abiout the end of August, and fizes its residence by
the fireside of kitchens or cottages, where it mul-
tiplies its species, and is as merry at Christmas as
other insects in the dog-days. Thusdo the comforts
of a warm hearth afford the cricket a safe refyge,
tot from death, but from temporary torpidity, which
It can ‘support for a long time, when deprived by
accident of artificial warmth.—1I Game to the kuow-
l_t‘dge of this faet,” continues Mr. Gough, * by plapt-
g a edlony of these insects in w kitchen, where a
censtant fire was kept through the summer, but

* Phil, Trans, for 1700, p. 161,
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which is discontinued from November till June, with
the exception of a day once in six or eight weeks, The
crickets were brought fromn, a distance, and let o0 1n
this room, in the beginning of September, 1806 ;
liere theyincreased considerably in the course of two
months, but wert not heard or seen after the fire was
removed. Their disappearance led me to conclude
that the cold had killed them ; but in this I was
mistaken ; for a brisk fire being kept up for & whole
day in the winter, the warmth of it invited myealogy
from their hiding-place, but not before the evening :
after which they continued to skip about and chirp
the greater part of the following day, when they
again disappeared ; being compelled, by the return-
ing cold, to take refuge in their former retreats.
‘They left the chimney corner on the 25th of May,
1507, after a fit of very hot wezther, and revisited
their winter regidence on the 31st of August:  Here
they spent the summer merely, and lie torpu{ at
present (January 1508) in the crevices of the chim-
rey, with the exception of those days on which (‘hcy
are recalled to a temporary existence by the comforts
of a fire®"” . ;

# Reeve, Essay on the Torpidity of Animals, p. 84.

.
> ’



['The subject of Inscets will be completed in, a Third
volume, which will comprise many Miscellaneous
Facts that were not capable of being classed under
the hegds of * Tasect Architecture,” or ¢ Insect
Transformations ;” with directions fdt the collection
and preservation of Insects for purposes of study ;
and a popular account of the various Systems of
Classification. ] =
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