


























































































































MET A MO R PHO S IS OF J l'i SECTS. 

played, just as a fan unfold ed reveals the picture 
painted upon it, which previou sly was quit e undis­
ti11gui shable. 

vV ond erful as are the changes thus accomplished 
in the ext ernal appear ance of til e insect, they are by 
no means the most surpr ising that are in progr ess 
during the transition of the ins ect from its caterpillar 
to its imago · A metamG'rphosis equallr 
111.ira_culous is simultan eously goin g om.in every part 
of its int ernal economy, whereby the . whol e anim al 
becomes adapted to a new sphere of exist ence. All 
the complic ated machin ery of the muscular system 
appoint ed for the variou s movem ents of the different 
limb s and external appendag es must necessarily be 
entir ely remod elled a'i1d renewed in propo1:tion as 
thos e limb s become changed in t11eir structur e and 
appropri ated to oth er uses. , 

With the disappearan ce of the.. false legs, which in 
the caterpill ar form ed such an) mportant part of the 
locomotive apvaratus, the numerous &m:1scles that 
gav e them motion are entir ely, oblit erated, whil e on 
the contrary th e muscular mechani sm belonging to 
th e ant erior legs, wllich in th e caterpillar were 
mere infle xible horny claws, are i:n th e imago state 
of th e i sect arran ge d to move all the differe11t joints 
which now enter into the '>composition of those 
members, and become capable of a delicacy of action 
that was not required in their preceding condition. 
The wings, where0f not a rudim ent could be de­
t ected ' in the cat erpill ar state, are wielded by elabo­

arrang ed mu scular masst:>s, derived from a soli::l. 
int ernal fr ame work sp_ecially construct ed for their 
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56 METAMORPHOSIS OF INSECTS. 
' 

speculation or mythological allegory, and even in 
modern times the ideas of ThTiters of high eminence 
have b('\en upon this topic confused and 
unsatisfactory. 

0 

· The most favourite theory ';,i]<l to within the last 
few years was, that the jbftng caterpillal "at its escape 
from the egg alread y provided owith all its 
future skins ready formed one bel'leath the othefl, 
and that the external being cas& off at certain 
intervals, that immediat ely underneath it became · 
i·ev.ealed to view, w1til all the larva coats being 
exhausted we came at to the pupa-case, and 
this being thrown off il! its turn, the animal itself 
became displayed in its true form.· Certaj.nly the 
advocates of this strange could scro·cely 
have reflected upon the real object of so :tpany 
changes of skin, namely, to 0 provide a succession of 
larger cov.erings proporti 'i'>ned 0 to the continually 
increasing bulk of the larva . . •> 

Nothing in.fact can be more simplec;aifd free from 
the miraculous than the entir e>process. * At certain 
periods, when the old cuiicle becomes too srnal.l for 
the rapidly enlarging dimensions of the insect, it is 
gradually looserted, and at separated from the 
living 'Skin or cutis by wwch it originally 
secreted, and a new fi'ilc.i,idation of J;iorny matter 
taking place from the whole surface of the c:oter­
pillar, a fr esh and more extensive layer of cuticle is 
f'lowly formed, and then, the old, dry and dead 

-r Sec th e Author' s "General Outli<rie of the Animal 
p. 299. " . 
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. LOCUSTS. 139 
0 

break th.eir wings as th ey alight. The peasants 
of south ern Russi a· assert, th at a large cloud 
of locusts falls, it will cover a pi ece of grou:ftd four 
versts long by one. verst bro ad (that is, thre e miles 
long by three-quart'*s of a mil e bro ad), and in many 
places i the . creatures will 'be · thr ee or four deep. 
Now, allowing for each insect a smfac .. e of two inche s 
by one, and making no· account of the patch es where 
th ey lie three four deep, it woµld follo w that a 
small swarm, covering only one squ are verst, must 
consist of nearly a thousand millions of locusts. " 

The swarms above describ ed are such as ' are met 
with in tlie steppes or plains of south ern Russia. 
But Basil .Hall gives a 11&LJ.Tative of a locu st­
plague much more

0 
fearful and destructive. Hi s 

details. relate, in the first instance; to Asi a Minor, 
westward of the stepp es, and, in tht; second inst ance, 
to Guz erat, eastward o f th e same district. " In his 
second series of " F ragm ents of Voya ges and 
Trav els," Cap'tain H all state s :-" Captain Beaufort, 
with whos e interesting

0 

and deJjghtful · book on 
'Carameuia' every read er of travels is famili ar, told 
me that when he fay at Smyrn a In l811, he had an 
opportu nity of forming a rud e estim ate of the ·mag­
nitude of a flight of locus ts which was past 
from south to north. The consul had occasion to 
send a in a due ·easterly dir ection to th e 
Bashaw of Sardis, ii1 Asia Minor, that is, in a cour se 
at right angles to . the flight of the Thi s Rer- r 

son}'ode forty mil es befor e he goti, cleaJ.· of the 
colmm1 of these -ravenou s animals. It was inferr ed 
by observations made with a lrocket- tefescope, th at 
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LEAF-INSECTS. 145 
" 

'their complete disguisement, and fOT this put·pose 
n?thing could be more effectual than the plan 
adopted. No Parisian manufacturnr of artificial 
flowers could more successfully imitate the produc­
tions of Flora than these insects are maae to coun­
terfeit the branches and the r foliage of the slll'ubs 
they frequent, so that whilst in their natural haunts, 
it is next to impossible for the most practised eye to 
distinguish the10. '. 

The. appearance of the mantidce, or leaf-insects, , 
whilst lying in wait for prey, is very singular. 
They sit for hours together stationary, in the at­
titude _ represented in the annexed figure (fig. 
with tl;ie . front of the elevated, and 
the fore-legs held ,up together like a pair of arms, 
prepared to seize any insect whi.ch may come -within 
their reach. It is h ence that have attain ed 
a sort of sacred cha'i·acter amongst the supersti­
tious inhabitants of th: countries in which they 
are found, ancl who from a fanciful notion that the 
insects are in that attitud e engaged in prayer, h ave 
given them names indicative of their devotion, such 
as Prega Diou, I'rie D ieu, Louva • Dios, &c. ; hence, 
likewise, th e specific names of mantis retigiosa , 
precaria, sancta, oratm·ia, &c., have been to 

· them. Their attitud e being "that of begging, ha 
also induced the applicatioi1 of such names as men ­
dica, paitpm·ata, supentitiosa. Tl:ie monkish lege nds 
t ell us that St. Francis Xavi er seein°g a mantis walk- r 

ing ,, along in its sol emn way, up its two f oxe 
legs, as in the act of devotion, desired it to sing t he 
pxaises of God, whe:i;eupcfn i;hlh insect carnll ed for th 
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149 S'<I'ICK-INSECTS. 

appetit e, but the Phasmid re are entir ely r estric ted 
to vegeta ble diet, livin g alto ge ther upon the sticks 
and foli age with which th ey are smround ed,.s o that 
the masqu erade dresses in which they are clad only 
con stitu te a means of pass ive defenc e, by enablin g 
them to escape the vigilant observation ·of th eir 
enem ies . Thi s difference in the habits of the two 
races is at once clear ly see n on comp ari I?ig the con­
struction _,of th&ir legs-th e raptor .i 1 fore-l egs of the 
manti s are r eplaced in the Phasmidre by other s of 

· ordin ary form, which are comp aratively fe eble, antcl 
adapted only for walkin g, or r ather crawlin g slowly 
amon gs t the branches of low shrub s, upon the youn g. 
and t ender shoots of whi ch the fee d. The legs, 
ind eed, ar e so fashjoned as mat erially to in the 
decep ti on; in one gen us (Plty ltiurn) they th ems elves 
are ornamented with leaf-like ap:R;endag es, whil e in 
the dried stick-in sects "'th ey look exa ctly li lfe lat eral 
off-shoo ts from the central with er ed stem, circum­
stanc es which , "in conjunction with th e insec:t 's 
habit of r emaining for a length of time motionl ess 
in the same spot, r ender the deception compl ete. 

The Phasmid EB lay their eggf singly, each egg 
being of large siz e, and furni shed ' vith a littl e lid at 

end, ch opens tq itllow the included younfr to 
p • T · : fl:nr?P r f m10h as haz wmg 

do TI.Gt: di ff'cr fto 1ll th pnn nft, 6X OBpt in the Wllllt Of 

t,)1 o 8C org,u-01'. Jn p upn 15 tnto . th@ "Wll1P'B Lllld 
wing-cover 1'J nrc 1..mc;ise cl in t eg·nm en ta ry sheath s. 

Th e next famil y of thi s imp ortan t group (B LA}'­
·n o ,E) compr i s u1'J the well- k n o wn Coc.;KROACHES, or , 
a t hey are comm onl y ; but- impropel'ly, called 















156 A"PHIDES. 

rest of its existence. Indeed, no· sooner are they 
. " born than they join the ranks of their predecessors, 
each fb:ing itself with its head near the tail of the 
last, so that the whole community looks like a flock 
of sheep, havin:g their heads aJ,1 turned in the same 
direction. 

It may natumlly be supposed thait the young 
branches upon \rhich these insects live, suffei- ma­

from the.ir depredations, fm, not ·only 
their juices exhausted by the insatiable trunks of 
their parasitical occupants, but being constantly 
pierced and pricked on all sides, they curl them­
selves up into all sorts of fantastic shapes, and soon 
become dry and withered. Sometimes the leaves 
are the principal objects of attack ,,' and soo;1 become 
corrugated into deep cells, or raised into large tu­
mours · and gall-like excre'scences, in which entire 

• families '4J£ aphides find .comfortable board and 
lodgin15 during the whole· period of their lives. 

Many races, as for example those ·which inf est 
our apple -trees, and which 'are, unfortunately, too 
well known to garde ners u:Bder the name of" the 
American blight, " are clothed with a thick covering 
of cottony down, but whether this grows like wool 
from the surface of their b.oclies, or as a factitious 
'covering, adopted for "the purposes of concealment 

. or shade, has not been precisely ascertained. 
The aphides, instead of laying eggs, as most other 

,insects do, are, during the summer months, vivipa­
rous; producing their young alive, in the larva con­
dition, and ready at .once to attack the plant upon 
which they are desf.ined J to feed; but, on the 
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MO U TING OF SH E LL. 393 
(J) 0 • 

0 the k}'wer and inner part of" each joint of the chelre 
and legs,Oan openin g remained in the form of a slit, 
throu gh. the fl.at central bony plate . found in 
the_ empty crust had been withdr awn, whiCh open­
ing of course r11ust be when the shell is finally 

1 . .,, d,, - a conso iuat e . J .. 

Su'Jh is the condition of the c·rab imm ediately 
aft er exti:icatin g itself from shP.11; .subs equent 

. proceedings are as follow,_: The newly lib erat ed 
animal has at fir'st strength eno11gh to crawl off to a . 
place of safety. ) ts ,ifirst ins tinct , aft er securin g a 
J?etre at, is to abscfrb as much fluid as will dist end its . . . n 

- organs, and their com:ngn covering, now as :flexibl e 
· as velvet, to the full extent of their capacity, by 

which means the deposition of cru o't\iceous particl es 
is made in accordance with tlie dimensions of its 
newly-acquU:ed bull{, which, in an ordin ary sized 
crab, Mr. Couch . founcl to exceed the cform er by at 
least an inch in ft.s longest diameter, and in a.U its 
dimensions in samf\ proportio n' ; in the 
stages of growth, however, the incr ease 'o:f at 
each exuvi ation is, of 'course, relati vely to tl,e siz e 

. 
of the ani:nal, 1rn.J1 more . consid; rabl e. 

The simpl e history of this wonderfUl pheno'nenon 
is consequ ently intelli gibl e enough. As th e tim e 
for casting its shell approach es, the crust acean be­
comes sickly, and its :fl.eFh :flabby, and unfit for 
food ; to use the phr aseolOgy of the 
fishermen, it " pin es away, " until its limb s shrink t-o • 
less than of the size of the invest ivg 
shell, fr um which the fleshy body gradu ally become · 
detached' .:hroughout its wl 1ole, ext ent . In th}s 










