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TRANSLATOR'S NOTE

This is the second volume on Beetles in
the complete English edition of Henri F«-
bre s entomological works. The first is en.
titled The Sacred Beetle and Others; the
second and the third will be known as The
l^tfe of the JVeevil and More Beetles respec-

The Glowworm, which gives its name to
Mie present book, did not form part of the

v^T^\ ^^*^^^^09mes as originally pub-
lished. It IS one of two essays written spe-
cially, at my request, for translation into
t.ngli8h, towards the close of Henri Fabre's
life; in fact, this and The Ant-lion, a short
essay for children, were the last works that
came from the veteran author's pen. The
Glowworm appeared first in the Century
Magazine, Of the remaining chapters, scv-
eral have appeared in various periodicals,
notably the English Review and in Land and
frater, the editor and proprietors of which
admirable weekly have shown the most en-
lightened interest in Fabre's work.



Translator's Note

the chapters on thlTf'''*
•'>' "y""' »"d

beetle, Tbe^t/rjlJrT* f1.^1?«-

contains r*^ Glo^Tm Th ' "''!.* "'"'

are included in 'he^L«,^v " "^'P'"'
of and arran^fne^T wkh

'^°" '^rr*named. ™ "" Publishers

^ra^^t-bftke^Xble"!'"-' '" """^ "^
has given me in )^,

"*'" assistance which he

the^e;rpU"o''/s:™cr""""'°" -^

AlEXANDER Te,XE,RA DE MaTTOS.
CHEWEA,5J<^,,„4^^,j,^
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CHAPTER I

THE GIOW.WOSM

pEW insecte in our climes vie in popular

litfle a„,mal wh.ch, to celebrate the little joy,of life, kindles a beacon at its uil^d. Wliodoe, not know it. at least by name? Who
Vark falTen from the moon at it, fuU?The Greeks of old called it A«w„^, „ean-

l"Se te™"f-ll'^l;
.ScienceTpCX

»ame term it call, the lantern-bearer. I«m.Pyru noailuca, LIN. In this c^» the

phrase, which, when translated, becomesboth expressive and accurate.

" worm "' Th™?'" ""!'' 5»'^' « *« ""'d

.11 n^' • ^""Py"» " not a worm atall. not even m general appearance. HVha.

use, he is a gad-about, a trot-about. In theadult state, the male is correctly garbed inwing-case, like the true Beetle th« he i,The female is an ill-favoured thing wh.



The Glow-Worm and Other Beedei
know, naught of the delight, of flying. ,u

wh ch, for the rest, is similar to that of tVe

h,''.:^" S'""*]^
'Imperfect so long ..hehas not achieved the maturity that come.

F~„ri. k 't™ " °« of place. WeFrench have the expression " Naked a. aworm, to pomt to the lack of any defensive

that 1. to .ay, he wear, an epidermi. of .omecon.i.tencyj moreover, he i, rather riS^!
coloured: hi. body i, dark br"w„ aU"verl^^J

:V"--o";!?by7torm.~'"™' "^ '"'

upon. That ma.ter of Ae .« T' '?*
nomy BrilUt^avarin.' iaid:

^ «"''°-

Show me what you eat ai»l I ™:ii . •
you what you are."

'^"' '*"

wav of"i'n,?"''°"
^'^^ ^ addressed, by



The Glow-Worm

data wpplied by food are the chief of all Aedocuments of life. Well, i„ ,„,>. of hi.tnocent appearance rhr T I—.- "

wheTe
"" *"" "° »*^" '"««»« «"y-

Before he begins to feast, the Glow-wora.^dm-mster, an anesthetic: he chlorof^rZba victun, nvallmg in the process the won-

Ae otti^T
Podern surger^, which render

Wm ^tT! '""?'"• '"^°" operating o"

&.|'e%iroL-<."U! .^eH^flt'

.tubble and on other long, dr, Malk, bv tSf
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STound, and. u„de7X *'co„X„,°"./

U

">«lle.t dma P*'^°™«™« dow to the

comeune^ected.;tilttr„r""

which project?Xhdy ^e^^?l%'""'''f'



The Glow-Worm

^^^Pt^l?ve'Sf^X^''^
The micro,cope revealf the presence of a alenHi.r

Cu.r"* *""*'""" *' ''-^ "iTd

maSe Jrir?.."''!"*'"'' '"P' *« Snail',

with tuch gentlencM as to luimest k!.„.
!'*f' *«» Wte'. A, children!*^' ngo'^e'another, we uwd to talk of " tweaks ef"?^

Ze?h* ' '^'I^KT'"' of tS: fin^ -tip"

pmcB. l^t us use that word. In convi.,

nr* '"'""'I' '""S-'-e^ '»'« "othTng byremammg juven.le. It i, the right way forthe simple to understand one anothen
'^

ine l^ampyris doles out his tweaks H.

£ iTtl'r
"'«h.'1-»My. wSt'hu "!mg. and takes a brief rest after each ofthem, as though he wished to .wertahf the

effect produced. Their numberls not «e«-

„2^ !• u
'" P*"'" "^ "ovement. That

rim^o?'"'^"
"' administered later, at Aettme of eating seems very likely, bu I can!not say anything for certain, becauseX

-AlTTn?'- ^"^ ""' ^«-' howevt
.•m„. ." ' °'^" many— are enough tounpart mertia and loss of all feelingTthe
mollusc, thank, to the prompt, I might al!
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mo* My. lightning methodt of the Lwnpyri.who. beyond a doubt. inMlb tome poEtother by mean, of hi, grooved hooG.

0/ d,o.e h^itche., M> mild in .ppearaS?I tike the Sn.il from the LampyriVwhoTiM
operated on the edge of the maSSe wme f«"or five tome,. I prfck him with a fine .^ecSe

too i^ Z^l'^n r"'* "^ •"'™'' ^™*into It, diell. ,t]ll leave, expo,ed. There i.no qu.ver of the wounded tiwue *no rewtio^«gam« the brutality of the needle A
con».e it,elf could n^t give fewer ^^Jl^ „1

Here i, wmething even more condutive-
chance occ.,.o„ally give, me SmiiU atS47d

•Jong, the foot ,lowly crawling, the tei;t»de, nvoUen to their full exteS. A f^
ment on the part of the molhi« „d tf,!!
^-erythi^ ceaae... the foot no kng" j?"
the front-part Iok, it, gracefulTvan^St
curve; the tentacle, bec^ limp^d*^way under Aeir weight. danglin7feebly Kfc

i"i'"
•"*• Thi, condition!4S^Is Ae Sna.1 reaUy dead? Not «^for

iter t' *°r'"*i'«« *« ~«™'^«^After two or three day, of that ,in^l,r^
6



The Glow-Worm

f^S? r^'t "J*"'
'°?«*'" ^'^« *"d yet not

death, I isolate the patient and, although this

t douche which will repreicnt the ihower
•o dear to the able-bodied mollufc. In

in^^A rt* ^{^^^' my priioner, but lately
injured by die Glow-worm't treachery, i. rl
•tored to hit normal state. He revives, in
a manner

;
he recovers movemi^nt and sensi-

needle; he shifts his place, crawls, puts out

occurred. The general torpor, a sort of
deep drunkenness, has vanished outright.The dead returns to life. What name shallwe give to that form of existence which, for
• time, abolishes the power of movement and
the sense of pam ? I can see but one diat is
approximately suitable: anesthesia. The
exploits of a host of Wasps whose flesh-
eating grubs are provided with meat that is
raotionless though not dead » have taught us

™1k. i!^T ""^ '**^ paralyzing insect, which
numbs the locomotory nerve<entres with its
venom. We have now a humble little
animal that first produces complete anes-

b^^AlexMder Te««r. de M.ttot: PMim^TramlM^s



p

P'ocee4^^?f, "^ «Worofo™ * ^^ « **

for u^'tf ;,*' j5«"re would wfi!;'''"'""
better; ^ ""^Wood the bewti!'.

"*""*

Wfc.t doe. Ae r

•*'*••«'«•

W'» prey.-. V"° '««* on I.n?*":"j' «

"'Wch i, .!Ji'
."Sht-^lowd Wirt .

* S'^efo'

' «* lid M a movabk 7 Powerful



The Olow-Wonn

mio his hoaie and u eitUy opened^ th.

d««g^^.fc.^rtod.^k«o»e. invioUble, end

•dheeive apparatu* whereof the Lamovrii

main, on ^ loofcout, waiting, if ne^Ma^.

oi wr and food oblige the beticaed nan.c«n*a^t to Apw hin^lf , «uXZi» •« riightly ajar. That i. enough. TheDnlu. .. on the .pot and rtrike. ?^
blowThe door can no longer be cIom< tZ

•jailMti, henceforth marter of the an!

?f ihe.«* '^•1!."^'^* • q-iA-acting pal?

tL/K ?• •^'"' '*» "•"•* b* diimiiSed

j»wi to gnaw through a flethv mau •/«
promptly TJe operation ha. t7.u" eVd Ttonce, at the first touch- if nof A- .*•

i

"Udted.w^Jd retret .tiu"ta'fut^S•»d the .lege mu.t be recommenced, a. iX
definitely prolonged. Although I have wver

my di.trict, I conjecture a method of attack
9



The Glow-Worm and Other Beetles

very timilar to that of the Glow-worm.
Like our own Snail-eater, the Algerian in-
sect does not cut its victim into small pieces:
It renders it inert, chloroforms it by means

?/ f ^t^ i^**^ ^'^^ch are easily distributed,
If die hd but half-opens for a second. That
will do. The besieger thereupon enters and,
in perfect quiet, consumes a prey incapable
of the least muscular effort. That is how
I see things by the unaided light of logic.

WTL ?' S°^ ^**"™ ^° *^« Glow-worm.
When the Snail is on the ground, creeping,
or even shrunk into his shell, the attack never
presents any difficulty. The sheU possesses
no lid and leaves the hermit's fore-part to
a great extent exposed. Here, on the edges
of the mantle contracted by the fear of
danger, the mollusc is vulnerable and in-
capable of defence. But it also frequently
happens that the Snail occupies a raised posi-
tion, clinging to the tip of a grass-stalk or
perhaps to the smooth surface of a stone.
This support serves him as a temporary lid;
It wards off the aggression of any churl who
might try to molest the inhabitant of the
cabin, always on the express condition that
no slit show itself anywhere on the protecting
circumference. If, on the other hand, in die
frequent case when the shell does not fit its

10



The Glow-Worm

wpport quite closely, »ome point, liowever
toiy, be left uncovered, this i, enough forthe subtle tools of the Umpyris, who just
nibble, at the mollusc and at on« plunge,h.m mto that profound immobility wShvour, the tranquil proceeding, of Ae c^

DnS!^-'"^""^?" ""'^"^ by extreme

y^ctan gingerly, without provoking contract-on, which would make the Snail let go W,•upport and, at the very least, precWtateh.m from the taU stalk whereo,^ h^ f,^foUy slumbering. Now any game faUing to

lOM, for the Glow-worm has no great zealfor huntm^^yeditions: he profits^ Ae d't

^T.u^ «»>duous searches. It i, es-

^^: therefore, that the equilibrium of a

CLm'!*"' ?^ *t*°P °' « «»'k »"<! only

Khfrr"",?",'''' '
'""^ °f 8lue shouldbe distuAed as httle as possible during theonslaught; it is necessary that the amil«^t

t"tr VK^°* "'"• "«™'' circumspett-
lon and without producing pain, lest anvmuscular reaction should pfovoke a fa I IZendanger the prize. A, we see, sudden andprofound ana.the«a is an excellwt mean, of

II
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enabling the Lampyris to attain his object.

uict
" *° coniume his prey in perfect

What is his manner of consuming it?Docs he really eat, that is to say, does he
divide his food piecemeal, does he carve itmto minute particles, which are afterwards
ground by a chewing-apparatus? I diink
not. I never see a trace of solid nourishment
on my captives* mouths. The Glow-worm
does not eat m the strict sense of die word:

mto which he transforms his prey by a
method recalling diat of the maggot. Like
the flesh-eating grub of die Fly, he too is able
to digest before consuming; he liquefies his
prey before feeding on it.

This is how things happen: a Snail has
been rendered insensible by the Glow-worm.
Ihe operator is nearly always alone, even
when die prize is a large one, like die Com-
mon bnail. Helix aspersa. Soon a number
of guests hasten up— two, diree or more—
u^r}. *"y ^"*"*' ^'t** real proprietor.
aU alike fall to. Let us leave diem to themi
selves for a couple of days and dien turn
the shell, with die opening downwards. The
contents flow out as easily as would soup
trom an overturned saucepan. When die

la



The Glow-Worm
•ated diners retire from this imiel onlv In
»i»Jificant leavings remain. ^ '

""^^ "*"

hJJ. "?."*'' " obvious: by repeated tinv

fe""!!'"'' *° *^^ tweaks whi?h we saw

SllT^k? ^""^ 'P*^^**' P«Ps»ne and eachtakmg his own mouthfuls of ii- t«

mject the ana-sthetic poison and at the .am,

nei snaped trap dug m the sand, whereasthe Glow-worm, that expert liquefierrie,"*.

tool., the one sunply sucks the blood of its
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prey and the other turns every morsel of his
to account, thanks to a preliminary lique-

And this is done with exquisite precision,
though the equilibrium is sometimes anything
but steady. My rearing-glasses supply me
with magnificent examples. Crawling up
the sides, the Snails imprisoned in my appa-
ratus sometimes reach the top, which is dosed
with a glass pane, and fix themselves to it
by means of a speck of glair. This is a mere
temporary halt, in which the moUusc is
miserly with its adhesive product, and the
merest shake is enough to loosen the shell and
send It to the bottom of the jar.
Now it is not unusual for the Glow-worm

to hoist himself to the top, with the help of a
certain dimbing-organ that makes up for his
weak legs. He selects his quarry, makes a
minute inspection of it to find an entrance-
slit, nibbles it a little, renders it insensible
and, without delay, proceeds to prepare the
gruel which he will consume for days on end.
When he leaves the table, die shell is

found to be absolutely empty; and yet this
shell, which was fixed to the glass by a very
famt stickiness, has not come loose, has not
even shifted its position in the smallest
degree: without any protest from the hermit

14



The Glow-Worm
gradually converted into broth, it has been

nSr?nn.,Jl • *'T''' '*«» «" obviou.lynot enough
;
a .pecial accessory apparatus it

Ae i^pyH.*;'^ts.^tt:srzof the animal we see a white spot which Ae
l^T"*'* '""' ^' do"n riiort. Jest
VP«.dages, Mmetimes gathered i,to ,^»ter s<M,etune. spread into a routteTlere ..your org« of adhesion andC.^oon. If he would fix himself somewhere

gnss^UIk, the Glow-worm opens his rotett«
ijnd spread, it wide on the su^rTto^
.t adhere, by it, own .tiddnJT T^e^
onpm, ns.ng and falling, opening a^dTo!»mg, doe. much to awist the m of proeresS^on. In diort. the Glow-worm i. a neif^rtof «=lf-propelled cripple, who deckt Si, hhS!

IS



The Glow-Worm and Other fieetlet

HfllTl',*'?'^ "•'"* ">**' • kind of

n3nr* ^*^J«>Vn, not jointed, but

which do not leize, but stick.
^^

The tame organ lervet another purpoM:*« »' • to.Iet«.onge «,d bruA. T\moment of rest, after a meal, the Glow-worm

head, back, sides and hinder-partt, a per-

WsTnlUr "tk-
?^."'''* ""y ** flexibility of

^Jf.„ I
' "^y *° *« other, with ascrupulous persistency that proves die mreat

What IS h.s object in thus sponging himLtfm dustmg and polishing himselfTo fare™ Uy ?

(il*^ ^"''"""i apparently, of removing a

1—j*l!"l °' •*"" <" «'»« »°n>e traces ofv^^Khty that remain from the evil contactwith the snaiL A wash and brush-up is not

Z'lLT" 1*^1 °" '""«» *« «"•> « which
the mollusc has been treated.

If the Glow-worm possessed no other
toilent than that of chloroforming his pr»hy mean, of a few tweaks resembling kisses,he would be unknown to the vulgar herdbut he also knows how to light himself likea beacon; he shme^ which is an excellent
mamier of achieving fame. Let us conwder

x6
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occupiet the liu »!,,.. "8'"">K-«Ppar«tn»

Wt covering .W«"S:'w"fc"i' ""f^on the third, the luminourptrt °. m„,lf^'«nd con,i,t, limph of two .11h * '*•*

•fcaped marking., or r.th«. h1 " "*"•"*•

•hine throneh to *!»..!? j*^" 'Po" "'•>'<*

-bove and beW th,
""'' '!' '^•"''« ^oth

.pot. emit a ftoofwhZTV ¥*• *»<»

tinged with bSr^r * '*?'• delicately

firtt, the wide belt, of S^"^ **" S^onp.:

«»ding the h»u^J' ^° '^'"f Pre-

*• .final ^gmeif^xt' *: £!.'??*• "'
cluiive attribute n( tt,.

"'**• "e ex-

«re the Mrt ric^^^^^
marnageable female,

wedding.TWe r„.K?*J '° ^""^ '"'
e« 8aud.r.he^S^''w^ '•"bright-

«arve.. But, befSTthJ; /
° •'e.plendent

the hatching .h. his .
' 'f°" ** '"""e of

light ofAef^et Thi^'^L*'
mode,t rurfH

i> the equivalent of Aefi^?
'*'"'* »' '«'•*

which i, uwaUy «D«»«/iT"r'P''0'i«.
wi-gs «.d Higirra^M-alM
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ptiring-time. Wingt and flight there will
be none

: the female retains her humble larval
form, but she kindles her blazing beacon.
The male, on his side, is fully transformed,

changes his shape, acquires wings and wing-
cases; nevertheless, like the female, he pos-
sesses, from the time when he is hatched, the
pale lamp of the end segment. This lumin-
ous aspect of the stem is characteristic of
the entire Glow-worm tribe, independently
of sex and seasdh. It appears upon the bud-
ding grub and continues throug*^ life un-
changed. And we must not forget to add
that it is visible on the dorsal as well as on
the ventral surface, whereas the two Urge
belts peculiar to the female shine only under
the abdomen.
My hand is not so steady nor my sight so

good as once they were, but, as far as they
allow me, I consult anatomy for the structure
of the luminous organs. I take a scrap of
the epidermis and manage to separate pretty
neatly half of one of the shining belts. I
place my preparation under the microscope.
On the skin, a sort of white-wash lies spread,
formed of a very fine, granuUr substance.
This 18 certainly the light-producing matter.
To examine this white layer more closely is
beyond the power of my weary eyes. Just

xS
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betide it is a curious tir-tube, whose short
tnd remarkably wide stem branches suddenly
into a sort of bushy tuft of very delicate rami-
hcations. These creep over the luminous
sheet, or even dip into it. That is all.
The lummescence, therefore, is controlled

by the respiratory organs and the wor1c pro-
duced IS an oxidization. The white sheet
•upphes the oxidizable matter and the thick
air-tube spreadmg into a tufty bush dis-
tributes the aow of air over it. There re-
mains the question of the substance whereof
this sheet is formed. The first suggestion
was phosphorus, in the chemist's sense of the
word. The Glow-worm has been calcined
and treated with the violent reagents that
bring the simple substances to light; but no
one, so far as I know, has obtained a satis-
facory answer along these Knes. Phos-
phorus seems to play no part here, in spite of
the name of phosphorescence which is some-
times bestowed upon the Glow-worm's gleam.
Ibe answer lies elsewhere, no one knows
where.

We are better informed as regards an-
other question. Has the Glow-worm a free
control of the light which he emits? Can
he turn it on or down or put it out as he
pleises? Has he an opaque screen which

19
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« drawn over the fltme tt wiU, or is that
flame alwayi left exposed? There is no
need for any such mechanism: the insect has
•omething better for its revolving light
The ^ick tube supplying the light-pro-

the light IS mtensified; the same air-tube.
•wayed by the animal's will, slackens or even
suspends the passage of air and the lisht

fh«r /k ""*"i' ?''*" «^* ^"^- It is. in
short, the mechanism of a lamp which is
related by the access of air to the wict

in mol!or"l5*"
•** ^^ "*"^*"t airnluctm motion. We must here distinguish be-

tween two cases: diat of the gorgeous
scarves, the exclusive ornament of the female
ripe for matnmony. and that of the modest

^vll if"Ifi
""" ^^ '*•* •*«™«"t. which both

sexes kindle at any age. I„ the second case,
the extinction caused by a flurry is sudden

H^LiT^l^i'
""^ nearly so. I„ my noc-

tumal hunts for young Glow-worms, measur-mg about 5 millimetres long.» I can plainly
see the glimmer on the blades of grass; but.
should the least false step disturb a neSi:
bouring twig, the light goes out at once and
toe coveted msect becomes invisible. Upon
the full-grown females, lit up with their

* .iW inch.— Traiulator*! Note,

JO
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t di^t effect and often non^ tt til

bright and placid .t before. I ufcT* m«^«nd r.in down , dig!., rtowero&^J
out It. light- at the very mow, there U .brief p,u,e in the radiaice; and U,« Ihm tome casei. I .end a puff of «n^?(^mypipe into the cage, ibk tiLrS^*pi
1. mc t marked. There are even wnS^
twct,.,n.. but the.e do not Ia.t long Cata.«,» return, and the light i. renewed „brightly a. ever. I take tomt of the captive.« my fingen. turn and return them* telStb«n a httle. The iUumination coAtSuSMd 1. not m«h dimmiAed. if I do not^rSHtoo hard with my thumb. At thi. peri^with the pairing clow at hand, the iSect i.

«nd notiiing rtort of very wriou. rea.M.

but Aat the Glow-worm himielf manase. hi,

krndlmg It at will; hut there i. one point «
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which the voluntary agency of the insect b
without effect. I detach a strip of the
epidennis showing one of the luminescent
sheets and place it in a glass tube, which I

dose with a plug of damp wadding, to avoid
too rapid an evaporation. Well, this scrap
of carcass shines away merrily, although not
quite as brilliantly as on the living body.

Life's aid is now superfluous. The oxi-

dizable substance, the luminescent sheet, is

in direct communication with the surrounding
atmosphere; the flow of oxygen through an
air-tube is not necessary; and the luminous
emission continues to take place, in the same
way as when it is produced by the contact of
the air with the real phosphorus of the chem-
ists. Let us add that, in aerated water, the
luminousness continues as brilliant as in the
free air, but that it is extinguished in water
deprived of its air by boiling. No better
proof could be found of what I have already
propounded, namely, that the Glow-worm*s
light is the effect of a slow oxidization.

The light is white, calm and soft to the
eyes and suggests a spark dropped by the full

moon. Despite its splendour, it is a very
feeble illuminant. If we move a Glow-worm
along a line of print, in perfect darkness, we
can easily make out the letters, one by one,

aa
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Md eireii wonb, when di«*e ire not too lom-fc« nothing more i. vi.ibl. beyond . „.rZ'

.li^2P^* "^ "' Glowworm! pkced•tajWtouAing one Mother. Each ofthemrt«d. .t. gh-mmer, which ought. S^e woSdA«k. to light UD iu neighbour, by reSexion

?. • •**« "« "hich our eye* .re unable to

duunce. The coUective llghtt conftiw theImfcbetren into one vague whole.
Hiotography gives u> a ttriking proof of

S^.^ JT.* •"•" »' femalet. ,11 ,t the

ca«e m the open air. A tuft of thyme form.

tZil^^ «"<» 'trive to rfiow off theirInnunou. charm, to the beM advantane at

«JMW the twig, marvellou. clu.ter. froS^ *i?^*1 magnificent effect, on the
photographer', plate, and paper. My hope.
«re duappomted. AU that I obuin i. whSAtpeleM patche.. denwr here and le.. den^
there accordmg to the number, forming the
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group. There is no picture of the Glow-
worms themselves; not a trace either of the
tuft of thyme. For want of satisfactory

light, the glorious firework is represented by
a blurred splash of white on a black ground.
The beacons of the female Glow-worms

are f^vidently nuptial signals, invitations to

the pairing; but observe that they are lighted

on the lower surface of the abdomen and face

the ground, whereas the summoned males,

whose flights are sudden and uncertain, travel

overhead, in the air, sometimes a great way
up. In its normal position, therefore, the
glittering lure is concealed from the eyes
of those concerned; it is covered by the thick

bulk of the bride. The lantern ought really

to gleam on the back and not under the belly;

otherwise the light is hidden under a bushel.

The anomaly is corrected in a very in-

genious fashion, for every female has her
little wiles of coquetry. At nightfall, every
evening, my caged captives make for the

tuft of thyme with which I have thoughtfully

furnished the prison and dunb to the top of
the upper branches, those most in sight.

Here, instead of keeping quiet, as they did
at the foot of the bush just now, they indulge

in violent exercises, twist the tip of their very

I
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to the other jerk .t \u every di.ection. In
this way, the search-light cai^iot fail to
gleam, at one moment or another, before the

or inA^atr" °" ** «'"""'*

miJ^-it"'V^ *' r''^"K °f *« ""oivingmirror uwd m catching Larks. If station

mTi • i« ^Mrivance would leave theb.rd mdifferent; turning and breaking up it,h^m rapid flashes, it excites it.
' ^

While the female Glow-worm has hertnck, for summoning her swains, the malt'on h.s side, ,s provided with an optical a^paratus suited to catch from afar Ae Law
kt ?»?/^*' '""'"e-signal. H* co^let expands mto a shield and overlaos hi.head considerably in the form oraT,ked
Xt7r^"^t' 'h°''^«'

"f which a5S„to be to l,m.t the field of vision and JTce"ft?te the view upon the luminous speck to^
^ "^\ Und" this arch are Ae tw^
fyes, which are relatively enormous, e^ce^ngiy convex, shaped like a skuU-cap an^^o^

Tk- i ^f *' ""ert'on of the antennasTh.s double eye, occupying ahnost theXk
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face of the insect and contained in the ca-

vern formed by the spreading peak of the

corselet, is a regular Cyclopes eye.

At the moment of the pairing, the illumina-

tion becomes much fainter, is almost extin-

guished; all that remains alight is the humble
fairy-lamp of the last segment. This dis-

creet night-light is enough for the wedding,
while, all around, the host of nocturnal in-

sects, lingering over their respective affairs,

murmur the universal marriage-hymn. The
laying follows very soon. The round, white
eggs are laid, or rather strewn at random,
without the least care on the mother's part,

either on the more or less cool earth or on a
blade of grass. These brilliant ones know
nothing at all of family-affection.

Here is a very singular thing: the Glow-
worm's eggs are luminous even when still

contained in the mother's womb. If I hap-
pen by accident to crush a female big with
germs that have reached maturity, a shiny
streak runs along my fingers, as though I

had broken some vessel filled with a phos-
phorescent fluid. The lens shows me &at I

am wrong. The luminosity comes from the
cluster of eggs forced out of the ovary. Be-
sides, as laying-time approaches, the phos-
phorescence of the eggs is already made mani-
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fcst without this clumsy midwifery. A soft

S*c bT"*
"«*>* »J»»n« through the skin of

.
"^^^L^atching follows soon after the lay-

ing. The young of either sex have two lit-
tie rush-lights on the last segment. At the
approach of the severe weather, they godown mto the ground, but liot very far. Inmy rearmg-jars, which are supplied with fine
and^very loose eardi, they descend to a depth
ot three or four mches at most. I die up afew m mid-wmter. I always find them car-

Z^fh /a ^?*"l
stem-light. About themonth of April, they come up again to the

evolution
" *° ^°"tinue and complete their

.
From start to finish, the Glow-worm's life

18 one great orgy of light. The eggs are
luminous; the grubs likewise. The fuU-grown females are magnificent light-houses,
tfie adult males retam the glimmer which the
P^b8 already possessed. We can under-
stand the object of die feminine beacon; but

disotv?" t" '" '^' '"' ""^ *^ pyrotechnic

lltoll T^l *"? «"'** '•"«"^*' ^ ^^nnot tell.
It IS and will be, for many a day to come, per-haps for all time the secret of animal physics,
which is deeper tiian the physics of the books.

ay



CHAPTER II

THE SITARE8

T^HE high banks of sandy clay In the* country round about Carpcntras arc
the favourite haunts of a host of Bees and
Wasps, those lovers of a thoroughly sunny
aspect and of soils that are easy to excavate
Here, in the month of May, two Antho-
phorae» are especially abundant, gatherers
of honey and, both of them, makers of sub-
terranean cells. One, A. parietina, builds at
the entrance of her dwelling an advanced
fortification, an earthy cylinder, wrought in
open work, like that of the Odynerus,» and
curved like it, but of the width and length of
a man s finger. When the community is a
populous one, we stand amazed at the rustic
ornamentation formed by all these stalactites
of clay hanging from the facade. The other,
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t'.t'!'"!'
^'' '" "''T """<* "ow frequent.

4tl \^u ?P'"'"8f »' "•" corridorKThe chink, between the .tone, in old wMn«nd abandoned hovel,, the «irhct»o7»
cavafon, in ,oft .and.tone or rSarl arefound .uitable for her labour..- b"t Ae

'"
vourite .pot.. tho.e to which the pea e,tnum.ber of .warm. re.ort, are verti«l .trS««^ed to the south .uch a, are affordid bythe cutting, of deeply .„nken road.. Hereover area, many yard. i„ width, the waU U
oa«ll* '

™u'"*"'''
°^ '>°''^ '-Wch inL

enomou. .ponge The.e round hole. miX

ndor which ran. to a depth of four fo .ix

»d IfI ' "t "!' •^''f'il'uted at the farend. If we would witnes. the labours of the
.ndu.triou, Bee. we must repair to her Za-shop during the latter half of May. Then

are Vf" 'T^f'^^
*"»""' "• " "°vice«. weare afraid of being stung, we may con e^!

plate, m aU it. bewildering activity Te
^'?;"."»°>». bf^ing swarm, busied wid, &ebuilding and the provisioning of the ce^.

August and September, those happy monthsof the summer holidays, that I haveSd
an
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the banks inhabited by the Anthophora. At
this period all is silent near the nests; the
work has long been completed; and numbers
of Spiders* webs line the crevices or plunge
Aeir silken tubes into the Bee*s corridors.
Let us not, however, hastily abandon the city
once so populous, so full of life and bustle
and no\7 deserted. A few inches below the
surface, thousands of larvae and nymphs, im-
prisoned in their cells of clay, are resting
until the coming spring. Might not such a
succulent prey as these larvae, paralysed and
incapable of defence, tempt certain parasites
who are industrious enough to attain them?
Here indeed are some Flies clad in a dis-

mal livery, half-black, half-white, a species
of Anthrax (^. sinuata),^ flying indolently
from gallery to gallery, doubtless with the
object of laying their eggs there; and here
are others, more numerous, whose mission is

fulfilled and who, having died in harness, are
hanging dry and shrivelled in the Spiders*
webs. Elsewhere the entire surface of a per-
pendicular bank is hung with the dried
corpses of a Beetle (Sitaris humeralis),
slung, Kke the Flies, in the silken meshes of

» Cf. TheUffof the Fh, by J. Henri F«bre, translated
hy Alexander Teixeira de Mattos: chapa. H. and iv^
Translator^/ Note.
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the Spiders. Among these corpses some
male Sitares circle, busy, amorous, heedless
of death, mating with the first female that
passes within reach, while the fertilized
females thrust their bulky abdomens into the
opening of a gallery and disappear into it

backwards. It is impossible to mistake the
situation: some grave interest attracts to this
spot these two insects, which, within a few
days, make their appearance, mate, lay their
eggs and die at the very doors of the
Anthophora's dwellings.

Let us now give a few blows of the pick
to the surface beneath which the singular in-
cidents • already in our mind must be oc-
curring, l<:neath which similar things oc-
curred last year; perhaps we shall find some
evidence of the parasitism which we sus-
pected. If we search the dwellings of the
Anthophorae during the early days of August,
this is what we sec : the cells forming the sup-
erficial layer are not like those situated at a
greater depth. This di£Ference arises from
the fact that the same establishment is ex-
ploited simultaneously by the Anthophora
and by an Osmia (O. tricornis) » as is proved
by an observation made at the workings

»Cf. BrMmhlfbees and Others: pMtim,— Trtin*lmf't
N»te.

31
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period, in May. The Anthophone tre the
•ctual pioneeri, the work of boring the mI-
lenet is whoUy theiri; and their ceUi are
•ituated nght at the end. The Oamia profits
by the gaUeries whi h have been abandoned
either because of their age, or because of the
completion of the cells occupying the most
distant part; she builds her cells by dividing
these corridors into unequal and inartistic
chambers by means of rude earthen parti-
tions. The Osmia's sole achievement in theway of masonry is confined to these parti-
tions. This, by the way, is the ordinary
buildmg-method adopted by the various oi
miai, who content themselves with a chink
between two stones, an empty Snail-shell, or
the dry and hollow stem of some plant,
wherein to build their stacks of cells, at small
expense, by means of light partitions of mor-
tar.

The cells of the Anthophora, with their
faultiess geometrical regularity and their per-
fect fimsh, are works of art, excavated, at a
suitable depth, in the very substance of the
loamy bank, without any manufactured part
save the thick lid that doses the orifice.
Ihus protected by the prudent industry of
their modier, well out of reach in their dis-
tant, sohd retreats, the Anthophora*s larva

da
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m^d for «creting ,ilk. Th^ therefore

"Itoj^whofe inner .ur.'ace hu the poli.h of

nJL^'t Pr'*'* ""'• "" *« oA" hand,

•itnated n the lurface layer of the bank-Aey are irregular in form/rough in.*de wd
tt "/f^f* "^

*f''
thln'eaXn par.Wion., agamst external enemie.. The Ou

Mive. in an egg-shaped cocoon, dark brown

Slrii.*;** '"? "'""ft "Wch preaeJ^"them both from the rough contact nffh-!.
.hapele.. ceM. and fromV^andrWe? o?

gTttf^ri'eS-hfi
equipoUe between the moth'^rWalent, a^dA« larva', that the OmU and the^4^Phora, m their early youth, escape .SmT^rt

collection.^ rr«iMto«r'/jVo/V^
awtmcdre to mica*

3i'
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of the dangers which threaten them. It ii
eaiy therefore, in the bank excavtted by these
two Bees, to recognize the property o/either
•pccies by the situation and form of the cells
and also by their contents, which consist,
with the Anthophora, of a naked larva and,
with the Osmia, of a larva enclosed in a
cocoon.

On opening a certain number of these co-
coons, we end by discovering some which,m place of the Osmia's larva, contain each a
curiously shaped nymph. These nymphs, at
the least shock ^received by their dwelling, in-
dulge in extravagant movc/n'.nts, lashing the
waUs with their abdomen till the whole house
shakes and dances. And, even if we leave
the cocoon intact, we arc informed of their
presence by a dull rustic heard inside the
siJtoen dwelling the moment after we move it.
The fore-part of this nymph is fashioned

like a sort of boar's-snout armed with six
strong spikes, a multiple ploughshare, emi-
nently adapted for burrowing in the soil. A
double row of hooks surmounts the dorsal
ring of the four front segments of the ab-
domen. These arc so many grappling-irons,
with whose assistance the creature is en-
abled to progress in th** narrow gallery dug
by die snout. Ustly, a sheaf of sharp pointo

34
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fonni the armour of the hinder-part. If we
eKamine attentively the turftce of the ver-
tical wall which contains the various nettt, it
will not be long before we diKover nymphs
hkc those which we have been describing,
with one extremity held in a gallery of theirown diameter, w;hile the fore-part projects
freely mto the air. But these nymphs are

and head of which runs a long slit through
which the perfect insect has escaped. The
purpose of the nymph's powerful weapons is
thus made manifest: it is the nymph that has
to rend the tough cocoon which imprisons it.
to excavate the tightly-packed soil in which
It IS buried, to dig a gallery with its six-
pomted snout and thus to bring to the light
the perfect insect, which apparently is in-
capable of performing these strenuous tasks
for Itself.

And in fact these nymphs, taken in their
cocoonsj^havc in a few days' time given me a
feeble Fly {Anthrax sinuata) who is quite in-
capable of piercing the cocoon and still more
of making her exit through a soil which I
cannot easily break up with my pick. Al-
though similar facts abound in insect history,
we always notice them with a lively interest,
iliey tell us of an. incomprehensible power
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whiA luddenly, at a given moment, irre-
•litiWy commands an obscure grub to aban-
don the retreat in which it enjoys security, in
order to make its way through a thousand
difficulties and to reach the light, which would
pe fatal to it on any other occasion, but which
It necessaiy to the perfect insect, which could
not reach it by its own efforts.

But the layer of OsmisKrells has been re-
moved; and the pick now reaches the Antho-
phora s cells. Among these cells are some
which contain larve and which result from
the labours of last May; others, though of
tfte same date, are already occupied by the
perfect insect. The precocity of metamor-
phosis varies from one larva to another-
however, a few days' difference of age is
enough to explain these inequalities of de-

- >pment. Other cells, as numerous as them ^t, contain a parasitical Hymcnopteron, a
Melecta (M. armata), likewise in the per-
feet state. Lastly, there are some, indeed
many, which contain a singular egg-shaped
siieu, divided mto segments with projecting
breathing-pores. This sheU is extremely thin
and fragile; it is amber<oloured and so
transparent that one can distinguish quite
plainly, through its sides, an adult Sitaris
(.i. humeralts), Ytho occupies the interior and

d6
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^rty. Thi. explain, the preKnce here, the

SL «l(.*
^"*'«;'''«». « the entmnce to

Z r * An^oPho". the joint owner, ofthe premiM^ have each their paratite: the

ampled m the Beetle order? Can this be acaie of parasitiim in the second degree, that
I., can the Sitari. be living i„.ide the chr^.aiia
of a first parasite, which itself exists at the
cost of the Anthophora's larva or of its pro-

.TT. *K
^^' '''?" •\'*°^ "" *» para-

site, or these parasites, obtain access to a cell

jill^K T"l'. V°
J>c inviolable, because of the

do?. „n* ''''*''l
''

^'V'
*"^ ""^'^^ moreover,

does not reveal, to the most careful examina-

inroaTo^'.?'
™agnifying.glass, any violentmroad on Ae enemy's part? These are the

questions that presented themselves to mvmmd when for the first time, in i8cc. I oli
served the facts which I have just'rdated

L.T ^aT °^ ""^"°"* observation enabledme to add one of its most astonishing chap-
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'^'ll?
^ *^^^ °^ ^^ formation of insects;

After coUecting a fairly large number of
toes'- enigmatical sheUs containing adult
Sitarcs, I had the satisfaction of observing,
at leisure, the emergence of the perfect insect
from the shcU, the act of pairing and the
laying of the eggs. The sheU is easily
broken; a few strokes of the mandibles, dis-
tnbutcd at random, a few kicks are enough
to dchver the perfect insect from its fragile
pnson. •

In the glass jars in which I kept my Sitares
I saw the pairing follow very closely upon
the first moments of freedom. I even wit-
nessed a fact which shows emphatically how
imperious, in the perfect insect, is the need
to perform, without delay, the act intended
to ensure the preservation of its race. A
female, with her head already cut out of the
shell, is anxiously struggling to release her-
self entirely; a male, who has been free for
a couple of hours, climbs on the shell and,
tugging here and there, with his mandibles,
at the fragile envelope, strives to deliver the
female from her shackles. His efforts are
soon crowned with success; and, though the
female is still three parts swathed in her
swaddling4)ands, the coupling takes place
mimediately, lasting about a minute. During

38
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ton ZJ^^!^* ''"""• n-otioiilets oa the^ of die shell, or on the top of the femsS^when the btter is entirely free I j! !W whether, i^ ordina^ciS^Jn<^° Z
gam her hberty; to do so he would have to

wnicn, atter all, is not beyond his now..^
•eeuig that he has been able ?o ew^aiH-om
h|. own. StiU, on the actual she ofXSthe coupling „ generally performed at tS
«dT' '° *f «P""i«» of Ae AntSopW.-

^A ,?!|: r*"u °'. *« -"« drag. X*
Tht'etS ""*' °' ** •^'" '">- -•^'h

rl,f/'!i;
"")"*• *' *^° Sitares proceed to

Aem between their mandibles; d,JeaAw^fas^own way. The male cowir, in a creWceof Ae earthen bank, lingers for two orXe^
«S "^r^^"- The female also, aftej

i?LvT'u*** " *' '"'""<=« to the corridorm which the eggs are laid. This is the on-gin of all those corpses swinging in the

otth*"A ::^ r'*.
'''''* *« ne^LrhoS

Thuf",?°5v°" • ^""'"^ " upholstered.

I„-i
»e Sitares m the perfect state liyelong enough only to mate and to lay their

»
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eggs. I have never seen one save upon
the scene of their loves, which is also that
of their death; I have never surprised
one browsing on the plants near at hand, so
that, though they are provided with a
normal digestive apparatus, I have grave
reasons to doubt whether they actually take
any nourishment whatever. What a life is

theirs I A fortnight's feasting in a store-
house of honey; a year of slumber under-
ground; a minute of love in the sunlight;
then death I

'

Once fertilized, restlessly the female at
once proceeds to seek a favourable spot
wherein to lay her eggs. It was important
to note where this exact spot is. Does the
female go from cell to cell, confiding an egg
to the succulent flanks of each larva, whether
this larva belong to the Anthophora or to a
parasite of hew, as the mysterious shell
whence the Sitaris emerges would incline one
to believe ? This method of laying the eggs,
one at a time in each cell, would appear to be
essential, if we are to explain the facts al-

ready ascertained. But then why do the cells

usurped by the Sitares retain not the slightest
trace of the forcible entry which is indis-

pensable ? And how is it that, in spite of
lengthy investigations during which my per-
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•eircrance has been kept up by the keenest de-
•irc to cast some light upon aU these mys-
tenes, how is it, I say, that I have never come
across a single specimen of the supposed
parasites to which the shell might be at-
tobuted, smce this shell appears not to be a
Beetle s? The reader would hardly suspect
how my slight acquaintance with entomoJogy
was unsettled by this inextricable maze of
contradictory facts But patience I We may
yet obtain some light.

»i5f'
"* ^*^" ^y observing precisely atwhat spot the eggs are ?aid. A female has

forthwith placed m a large glass jar. into
which I put, at the same time, some clods of
earth containing Anthophora<cIIs. These
cells are occupied partly by larvie and partly

are sS ^^' ^'' ?^".^"»*^ white; somiare slightly open and afford a glimpse of

of the cork ^ich doses the jar I sink a cylin-

i7^ ^'"'."."^"^/««y. of the same diameter
as the corridors of the Anthophora. . In or-

this artificial corridor, I lay the bottle hori-
zontally.

The female, painfully dragging her biir
abdomen, perambulates aU the nooks and
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corner, of her makeshift dwelKng, exploring^
them with her palpi, which the patMi every*
where. After half an hour of groping and
careful investigation, she ends by selecting
the horizontal gallery dug in the cork. She
thrusts her abdomen into this cavity and,
with her head hanging outside, begins her
laying. Not until thirty-six hours later was
the operation completed; and during this in-
credible lapse of time the patient creature re-
mained absolutely motionless.
The eggs are white, oval and very small.

Ihey measure barely two-thirds of a milli-
metre

» in length. They stick together
slightly and are piled in a shapeless heap
which might be likened to a good-sized pinch
of the unripe seeds c f some orchid. As for
their number, I wiU admit that it tried my
patience to no purpose. I do not, however,
beheve that I am exaggerating when I esti-
mate It as at least two thousand. Here are
the data on which I base this figure : the lay-,
ing, as I have said, lasts thirty-six hours; andmy frequent visits to the female working in
the cavity m the cork convinced me that there
was no perceptible interruption in the suc-
cessive emission of the eggs. Now less than
a minute elapses between die arrival of one
^m6 'mdwTrMulsfr's Note.
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W and A.t of the next, ^d the number of

Oie number of mmutes contained in thirty-«x hour., or 2160. But the exact numWu pt no importance: we need only note that« » veryW which implies for'^Ae you "g

P? in tiit requisite proportions.

(nZ^^^'v ^. ""'* ob'^n-ations and in-formed of the shape, the number and tht

UrT'Tu "i
*' *88»' I "arched Ae .

•

lt?'«iv'
»<>' Aiithophor* for those wl athe Sitares had laid there and inirariablvfound them gathered in a heapS Se

fcc;'wA"?"'T "' "" '"* " "° f^m
worM Th!^i

"/''"'•^ °P«" '" *« »««'•world. Thus, contrary to what one was -

~me «te„t entitled to suppose, the e^ ,;.

°re ill;;f ""; ?' *' p'°~" Be?fth";are sunply dumped m a heap inside the ei^^ce to her dwelling. l5,y Z^Z
them frrai the rigours of winter; she does not

^Z '"'r*' ^J "°PP'"« ^°' » »hort r,.

wh^K H "^u"
•*.'.""• *« entrance-lobby inWhich she ha, laid them, to protect theJ^
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from the thousand enemies that threaten
them

;
for, as long as the frosU of winter have

not arrived, these open galleries are trodden
by hpidcrs. by Acari, by Anthrenus-gnibs and
other plunderers, to whom these eggs, or the
young^ larvae about to emerge from them,
must be a dainty feast. In consequence of
the mothers heedlessness, the number of
those who escape all these voracious hunters
and the mclemcndes of the weather must be
curiously small. This perhaps explains why
she IS compelled to make up by her fecundity
for her deficient industry.

The hatching occurs a month later, about
the end of September or the beginning of
October. The season being still propitious,
I was led to suppose that the young larva
must at once make a start and disperse, in
order that each might seek to gain access,
torough some imperceptible fissure, to an
Anthophora-ccll. This presumption turned

T. *i? T . *?*'^*'y ** ^*"'^- ^n ^c boxes in
which I had placed the eggs laid by my cap-
tives, the young larvae, little black creatures
at most a twenty-fifth of an inch long, did
not move away, provided though they were
with vigorous legs; they remained higgledy*
piggledy with the white skins of the esin
whence diey had emerged.
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o/««!I" ^'''"•'' '^*™ *«'• «»«fc Jump*of earth conteming nests of the AnthophorVopen cell,, l.n-. ,nd nymphs of tl« Bee'

"^rj't "!• '" '^--P* *«">.• S^ perl•isted m forming, with the egMkins a

Ar™lh »i?
•'J'.''''?'"??, the point of a needle

they l,ad less reason to fear the cold whS

,wi. I^^*^" ">»y b« the motive t^
iinpels them to remain thus gathered in aheap, I recognized that none of the meaiu
?3'"1'"' ""^ rifi^tion succeedTd taforcmg them to abandon the little ,po„«mass formed by the skins of the ents whid,
were slightly glued together. La^; ^^
do not disperse after they are hatched, I

T^ch"";!!* 5^' r"'V *° Carpentra, and in-E TK
'"^'

i"^"''"''* ""y *« Anth.^

I.,^L „•. J
•"' '? '" ""y boxes, I found the

tVl-^'^^T ''"P'' »M ""ed up withthe skins of the eggs. •
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CHAPTER III

THB PRIMARY LARVA OF THE 8ITARE8

"^"OTHING new happens before the end
••^ of the following April. I shall profit

by this long period of repose to tell you more
about the young larva, of which I will begin
by giving a> description. Its length is a
twenty-fifth of an inch, or a little less. It is

hard as leather, a glossy greenish black, con-
vex above and flat below, long and slender,
with a diameter increasing gradually from
the head to the I 'ider extremity of the meta-
thorax, after which it rapidly diminishes. Its
head is a trifle longer than it is wide and is

slightly dilated at the base; it is pale-red
near the mouth and darker about the ocelli.

The labrum forms a segment of a circle;

it is reddish, edged with a small number of
very short, stiff hairs. The mandibles are
powerful, red-brown, curved and sharp;
when at rest they meet without crossing.
The maxillary palpi are rather long, consist-

ing of two cylindrical sections of equal length,
the outer ending in a very short bristle. The
jaws and the lower lip are not sufficiently
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viiible to lend themselves to accurate de-
scription.

The antenna consist of two cylindrical
•egments, equal in length, not very definitely
divided

; these segments are nearly as long as
those of the palpi; the outer is surmounted
by a cirrus whose length is as much as thrice
that of the head and tapers off until it be-
comes mvisible under a powerful pocket-lens,
behind the base of either antennae are two
ocdli, unequal in size and ahnost touching.
The thoracic segments are of equal length

and increase gradually in width from front
to back. The prothorax is wider than the
head, but is narrower in front than at the
base and is slightly rounded at the sides.
Ihe legs are of medium length and fairly
robust, ending in a long, powerful, sharp and
very mobile daw. On the haunch and thigh
of each leg is a long cirrus, like that of the
antenna!, ahnost as long as the whole limb
and standing at right angles to the plane of
locomotion when the creature moves. There
are a few stiff bristles on the legs.

X- T?*
abdomen has nine segments, of prac-

tically equal length, but shorter than those of
the thorax and diminishing very rapidly in
width toward the last. Fixed below the
cightfi segment, or rather below the strip oif
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««nbrMe Mpartting thit lesment ud die

but widi itrong, Aarp, hard point^ wdphcd on. to the right Md the 5S?r to Ae
left of die medita line. Heie two ao.

maUing. on . «njdler tele, thu of dieSnwl • hornt^ to wididraw into dienuelvet

Se?r hSf«' -^ membrtnou. durKter of

eijhdi legment, borne, u diey are, by d.e•nal tegment when dii. law, a. it cintLt^
wididraw. into the eighdt La,dy. die wndior anal wpjent bear, on it. hbder edge two
bngcrri, lil« tho^ of die leg. «rfTe «^tenn« curving badtward. from tip to baw.At die rear of di . wgment a Seihy nipple

anu.. I do not luiow where die .tismaU are

S^rl' t^ ^*'" '^*'' ">y "veS^don^Aough tfaeK were undertaken widi Se aidor the microKope.

^^T'^^ *"*"'?.' ""^ *« membruiou,
urtervid,. correjponding widi die articula-

Tf^, iL ."V^'ation., e.peciaUy dio«

^nJ . *'i.'"»««'
•egment^ are distended•nd end by occupymg ahnoat a. much
4B
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wee a. the homy .rchet. At the tame

•headi formed by Ac eighth; the anu,.mtan, i. .tretched into a nipple; tnd
the two points of the penultimate ring rite,
at firtt slowly, and then suddenly stand upwith an abrupt motion similar to that of a•prmg when released. In the end, these two
^.nt. diverge like the horns of i „escel^tUnce this complex apparatus is unfolded, the
tiny creature is ready to crawl upon the most

*

•hppery surface.

^Z^A ^T ?*P*"* f"*^ '^ »"*' ^«tton «re
curved at nght angles to the axis of thebody, and the anus comes and presses upon
the surface of locomotion, where it ejectV a
tiny drop of transparent, treacly fluid, which
glues and holds the little creaire fiAnly h
position, supported on a sort of tripod
formed by the anal button and the two drriof the last segment. If we are observing the
animal s manner of locomotion on a strip of
glass, we can hold the strip in a vertical

shake It lightly, without causing the larva tobecome detached and fall, held fast as it isby Ac glutinous secretion of the anal button.

,J!J' ? ''''^"? ""^""^ * '"'•^«cc where
there is no danger of a fall, the microscopic
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CTCiture employs another method. It croob
itobelly and, when the two spikes of the
eighth segment, now fully outspread, have

i^v !i.
"" I"PP^'i ^^ ploughing, so to

•peak, the surface of locomotion, it bears
upon diat base and pushes forward by ex.
panding die various abdominal articulations.
1 his forward movement is also assisted bv
the acdon of the legs, which are far from

, remaming inactive. This done, it casts an-
chor with the powerful claws of iu feet; the
abdomen contracts; the various segments
draw together; and the anus, puUed forward,
obtams a fresh purchase, with the aid oi the
two spikes, before beginning the second of
these curious strides.

During these manoeuvres, the cirri of the
Hanks and thighs drag along the supporting
iurface and by their length and elasticity aiJ
pear fitted only to impede progress. But let
us not be in a hurry to conclude that we have
discovered an inconsistency: the least of
creatures is adapted to die conditions amid
which It has to live; there is reason .o be-
lieve that diese filaments, far from hatiuier-
ing the pigmy's progress, must, in normal
ciraimstances, be of some assistance to it.

Even the little that we have just learnt
•hows us that the young Sitaris-larva is not
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uS!.^!lT?*'*?''*' ** "•y^ ^* ''here this
Itrvt II to hve liter cxpoiet it to the risk ofmany dingerout ftlli, lince, in order to pre-
vent them, it is not only equipped with strong
and extremely mobile talons and a steeUhod
crescent, a sort of ploughshare capable ofbmng mto the most highly polished substance,
but IS further provided with a viscous liquid
sufficiently tenacious and adhesive to hold itm position without the help of other appli.
ances. In vain I racked my brains to guess
what the substance might be, so shifting, so
uncertain and so perilous, which the young
Sitares are destined to inhabit; and I diKO-
vered nothing to explain the necessity for the
•tructure which I have described. Convinced
beforehand, by an attentive examination of
this structure, that I should witness some
pecuhar habits, I waited with eager unpa-
tience for the return of the warm weather,
never doubting that by dint of persevering
observation the mystery would be disclosed
to me next spring. At last this spring, so
fervently desired, arrived; I brought to bear
all the patience, all the imagination, aU the
insight and discernment that I may poi jss-
but, to my utter shame and still greater re-
gret, the secret escaped me. Oh, how pain-
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M are those tortures of indecision, when one
has to postpone tiU the foUowing year an
«Xf•^gat'on which has led to no result IMy observations made during the spring
of 1856, aldiough purely negative, neverth^
less have an interest of their own, because
toey prove the inaccuracy of certain supposi-
toons to which the undeniable parasitiMiTof
aic Sitares naturally inclines us. I wiU there-
fore relate them in a few words. At the end
Of April, the young larva, hitherto motion-
less and concealed in the spongy heap of the
egg-skins, emerge from their immobility,
•catter and run about in all directions throughAe Doxes and jars in which they have passed

^L1T\, ®^ ?*?'' ^"™^ «^^ «"d their
mdefatigablc evolutions we readily guess that
tocy are seeking something which they lack.What can this something be, unless it be

k ?1\,
^'"'^ f«m«'nl>w that these larv« were

hatched at the end of September and that
•mcc then, that is to say. for seven long
months, they have taken no nourishment,
though they have spent this period in the full
enjoyment of their vitality, as I was able to
assure myself aU through the winter by irri-
tatong them, and not in a state of torpor
similar to that of the hibernating animals.

5»
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From the moment of their hatchins they are
doomed, although fuU of life, to w absolute
abstinence of seven months' duration; and itn natural to suppose, when we see their pre-

IJI!« r*!r"*' ^^^ *? '"P^'-iow hunger sett
them bustling m this fashion.
The desired nourishment could only be the

contents of the cells of the Anthophora, sincewe afterwards find the Sitares in these ceUs.Now these contents are limited to honey or
larva. It just happens that I have kept

nymphs I place a few of these, some open,
jomc closed, within reach of the young

flTul'u' ^ ^^^ ^'^""^y ^°"« directly afte?
the hatchmg. I even slip the Sitares into the
cells: I place them on the sides of the larva

aV^sS^nfT""'
'° '" appearances; I doau sor^of thmgs to tempt their appetite:

conVu^'f "^"'^ "^y ingenuity,^';^^.'

mv Sr.K T"*''!: ^ ''"»'" ^«»^'"^«d thatmy famished grubs are seeking neither thelarv« nor nymphs of the AntSSphora

emnfnvT°''^'^'"°"^y-
We must obviously

of Anthophora as that at whose cost the
Sitares live. But this Bee is not very com!mon m the neighbourhood of Avignon;Td
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n>y engagements at the college * do not allowme to absent myself for the purpose of
repairmg to Carpentras, where she is so
abundant In hunting for cells provisioned
with honey I thus lose a good part of the
month of May; however, I end by finding
•ome which are newly sealed and which be-
long to Ae right Anthophora. I open these
cells with the feverish impatience of a sorely-
toed longing. All goes well: they are half-
fuU of fluid, dark, nauseating honey, with
the Bee s lately-hatched larva floating on the
surface. This larva is removed; and taking
• thousand precautions, I lay one or more
bitores on the surface of the honey. In odier
cells I leave the Bee's larva and insert Sitares,
placing them sometimes on the honey and
sometimes on the inner waU of the ceU or
simply at the entrance. Lastly, aU the cells
thus prepared are put in glass tubes, which
enable me to observe them readily, without
tear of disturbingmy famished guests at their
meal.

But what am I saying? Their meal?
There is no meal I The Sitares, placed at
the entrance to a cell, far from seeking to

cJll!S"'c? xJ^f "."V ^2? * «•««' « Avignon
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make their way in, leave it and go roaming
about the glass tube; those which have been
placed on the inner surface of the cells, near
the honey, emerge precipitately, half-caughtm the glue and tripping at every step; lastly,
those which I thought I had favoured the
most, by placing them on the honey itself,
struggle, become entangled in the sticky mass
and perish in it, suffocated. Never did ex-
periment break down so completely! Lar-
vae, nymphs, cells, honey: I have offered you

r *?. .*^J .
^^^" ^^** ^^ yo" want, you

nendish httle creatures?
Tired of all these fruitless attempts, I

ended where I ought to have begun: I went
to Carpentras. But it was too late: the
Anthophora had finished her work; and I
did not succeed in seeing anything new.
Durmg the course of the year I learnt from
Leon Dufour,» to whom I had spoken of the
Sitarcs, that the tiny creature which he had
found on the Andrenae > and described under

» Jean Marie Uoa Dufoar (1780-1165), an army mm-

wl'ItiL^J' •I^*'W^-' ^ J- Henri Fabre, trantlatSW Alewuider telxeira de Mattoi: chap, i.; ud Tke S?
»A gennt ol Burrowing Bee, the moat mimerout inpeaei among the British Beet.-rr-wW/XST ,

5*
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the generic name of Triungulinus, wat
recognized later by Newport » as the larva
of a Meloe, or Oil-beetle. Now it so hap-
pened that I had found a few Oil-beetles in
the cells of the same Anthophora that nour-
ishes the Sitares. Could there be a similar-
ity of habits between the two kinds of in-
sects? This idea threw a sudden light for
me upon the subject; but I had plenty of
time in which to macure my plans: I had
another year to twait.

When April came, my Sitaris-larvs began,
as usual, to bestir themselves. The first Bee
to appear, an Osmia, is dropped alive into a
glass jar containing a few of these larv«;
and after a lapse of some fifteen minutes I
inspect them through the pocket-lens. Five
Sitares are embedded in the fleece of ^e
thorax. It is done, the problem's solved I

The larvae of the Sitares, like those of the
Oil-beetles, cling like grim death to the fleece
of their generous host and make hmi carry
them into the cell Ten times over I repeat
the experiment with the various Bees that
come to plunder the lilac flowering outside
my window and in particular with male An^

* George Newport (xIos-iSm). m English rargeoa and
naturalMt, president of the Entomolof^ Sodetf fram
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thophore; the result is still the tame: the
larva embed themselves in the hair of the
Bees thorax. But after so many disappoint-
ments one becomes distrustful and it is better
to go and observe the facts upon the spot;
besides, the Easter holidays fall very con-
veniently and afford me the leisure for my
observations.

I ^U admit that my heart was beating a
little faster than usual when I found myself
once again standing in front of the perpend-
icular bank in which the Anthophora
"*•*%

^ilf/.'^*" ^* ^^^ '«»"^* o^ the experi-
ment ? WUl It once more cover mc with con-
tusion? The weather is cold and rainy; not
a Bee shows herself on the few spring flowers
that have come out. Numbers of Anthopho-
ra cower, numbed and motionless, at the en-
trance to the gaUeries. With the tweezers.
1 extract them one by one from their lurking-
places, to examine Aem under the lens. TheMt has Sitaris-larvjc on her thorax; so has
the second; the third and fourth likewise;
and so on, as far as I care to pursue the
examination. I change galleries ten times,
twrenty times ; the result is invariable. Then,
for me, occurred one of the moments which
come to those who, after considering and re-
considering an idea for years and years from

ST
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every point of view, are at last able to cry:
" Eureka I

"

On the days that followed, a serene and
balmy sky enabled the Anthophorc to leave
their retreats and scatter over the country-
side and despoil the flowers. I renewed my
examination on those Anthophorc flying

incessantly from one flower to another,
whether in the neighbourhood of the places
where they were bom or at great distances
from^ these places. Some were without
Sitaris-larvae ; 'Others, more numerous, had
two, three, four, five or more among the
hairs of their thorax. At Avignon, where
I have not yet seen Sitaris humeralis, the same
species of Anthophora, observed at almost
the same season, while pillaging the lilac-

blossom, was always free of young Sitaris-

grubs; at Carpentras, on the contrary, where
there is not a single Anthophora-colony with-
out Sitares, nearly three-quarters of the
specimens which I examined carried a few
of these larvae in their fleece.

But, on the other hand, if we look for
these larvx in the entrance-lobbies where
we found them, a few days ago, piled up in

heaps, we no lonf^r see them. Conse-
quently, when the Anthophorc, having
opened their cells, enter the galleries to

s8

I
!
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mch the exit and fly away, or else when the

tary« kept on the alert in these tame m1-

fnlV^u^*
Bees, wriggling mto their fur

feartSrf '
•
'^

i'™!^
"^^^ ^^^ "««<* "Ot

fear a fall during the long journeys of them^t which carries them. By thus attaching
^emselves to the Anthophora the youn|

1*1? ii' J ^^ opportune moment, into the
victualled cells.

One might even at first sight believe that
tiicy live for some time on the Andiophora's
iwdy, just as the ordinary parasites, the va-

animal that feeds them. But not at aU.
llie young Sitares, embedded in the fleece,
at ri^t angles to the Anthophora's body,
ftead inwards, rump outwards, do not stir
trom the point which they have selected, a
pomt near the Bee's shoulders. We do not
see them wandering from spot to spot, ex-
ploring the Anthophora's body, seeking die
part where the skin is more delicate, as they
would certainly do if they were really de-
"^"K »oro« nourishment from the juices of
the Bee. On the contrary, they are nearly
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•Iwtyt etttblished on the toughest tnd hard-
est part of the Bee*s body, on the thorax, a
little below the insertion of the wings, or,

more rarely, on the head; and they remain
absolutely motionless, fixed to the same hair,

by means of the mandibles, the feet, the

doted crescent of the eighth segment and,
lastly, the glue of the anal button. If they
chance to be disturbed in this position, they
reluctantly repair to another point of the

thorax, pushing their way through the insect's

fur and in thei end fastening on to another
hair, as before.

^
To confirm my conviction that the young

Sitarit-grubs do not feed on the Anthophora*s
body, I have sometimes placed within their

reach, in a glass jar, some Bees that have
long been dead and are completely dried up.

On these dry corpses, fit at most for gnaw-
ing, but certainly containing nothing to suck,

the Sitaris-Iarvs took up their customary
position and there remained motionless as

on the living insect. They obtain nothing,

therefore, from the Anthophora*s body; but
perhaps they nibble her fleece, even as the

Bird-lice nibble the birds' feathers?

To do this, they would require mouth-
parts endowed with a certain strength and, in

particular, horny and sturdy jaws, whereas
60
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their jawt arc to fine that a microKopic ex-
amination failed to show them to me. The

5J.* 'V*™*' '* provided with powerful
mandiblei

;
but these finely-pointed mandibles,

with their backward curve, though exceUent
for tugging at food and tearing it to pieces,
are useless for grinding it or gnawing it
1-astIy, we have a final proof of the passive
condition of the Sitaris-larva; on the body
of the AnthophorsB in the fact that the Bees
do not appear to be in any way incommoded
by their presence, since we do not see them
trying to nd themselves of the grubs. Some
Anthophore which were free from these
grubs and some others which were carrying
five or six upon their bodies were placed
separately in glass jars. When the first dis-
turbance resulting from their captivity was
appeased, I could see nothing peculiar about
those occupied by the young Sitares. And,
It aU these arguments were not sufficient, I
might add that a creature which has already
been able to spend seven months without
food and which in a few days' time will pro-
ceed to drink a highly-flavoured fluid would
be guilty of a singular inconsistency if it
were to start nibbling the dry fleece of a Bee.
It therefore seems to me undeniable that the
young Sitares settle on the Anthophora's body

6i
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merely to ciake her carry them into the cells

which she will soon be building.

But until then the future parasites must
hold tight to the fleece of their hostess,

despite her
^
rapid evolutions among the

flowers, despite her rubbing against the walls
of the galleries when she enters to take shel-

ter and, above all, despite the brushing which
she must often give herself with her feet
to dust herself and keep spick and span.
Hence no doubt the need for that curious
rpparatus which no standing or moving upon
ordinary surfades could explain, as was said
above, when we were wondering what the
shifting, swaying, dangerous body might be
on which the larva would have to establish

itself later. This body is a hair of a Bee
who makes a thousand rapid journeys, now
diving into her narrow galleries, now forcing
her way down the tight throat of a corolla,

and who never rests except to brush herself
with her feet and remove the specks of dust
collected by the down which covers her.

We can now easily understand the use
of the projecting crescent whose two horns,
by closing together, are able to take hold of
a hair more easily than the most delicate

tweezers; we perceive the full value of the

tenacious adhesive provided by the anus to



The Primary Ltrvi of the Sitarei

•••e the tinjr cretture, at the least sign of
danger, from an imminent fall; we realize
Itttlv the uMful function that may be fuUiUed
by the elastic cirri of the aankt and len,
which are an absolute and most embarrassmc
superfluity when walking upon a smooth sur^
face, but which, in the present case, penetrate
Uke so many probes into the thickness of the
Anthophora's down and serve as it were to
anchor the Sitaris-larva in position. The
more we consider this arrangement, which
seenjs modeUed by a blind caprice so long
IS the grub drags itself laboriously over a
miooth surface, the more do we marvel at
the means, as effective as they are varied,
which are lavished upon this fragile creature
to help It to preserve its unstable equi-
librium. ^

Before I describe what becomes of the
Sjitaris-grubs on leaving the body of the An-
thophorst, I must not omit to mention one
very remarkable peculiarity. All the Bees
invaded by these grubs that have hitherto
been observed have, without one exception,
been male Anthophorac. Those whom I
drew from their lurking-places were males;
thMe whom I caught upon the flowers were
males; and, in spite of the most active search,
1 failed to find a single female at liberty.
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The ctate of this tottl absence of femtles is
easy to understand.

If we remove a few clods from the area
occupied by the nests, we see that, though all
the males have already opened and aban>
doned their cells, the females, on the con-
trary, are still enclosed in theirs, but on the
point of soon taking flight. This appearance
of the males ahnost a month before the emer^
gence of the females is not peculiar to the
Anthophore; I have observed it in many
other Bees and particularly in die Three-
homed Osmia (O. tricomis), who inhabits
the same site as the Hairy-footed Antho-
phora (ji, pilipes). The males of the Os-
mia make their appearance even before
those of the Anthophora and at so early a
season that the young Sitaris-larvc are per-
haps not yet aroused by the instinctive im-
pulse which urges them to activity. It is
no doubt to their precocious awakening that
the males of the Osmia owe dieir ability to
traverse widi impunity the corridors in
which the young Siuris-grubs are heaped to-
gether, without having the latter fasten to
their fleece; at least, I cannot otherwise ex-
plain the absence of these larva from the
backs of the male Osmiae, since, when we
place them artificially in die presence of these

H
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Beei, they fatten on them at readily at on
the Anthophone.
The emergence from the common tite be-

gun by the male Otmi« U continued by the
male Anthophore and ends with the almost
timultaneout emergence of the hmzlt Of.
rai« and Anthophorc. I was .asilv ab'e
to verify thit tequence by ob^crvmg ?t m*
own place, in the early tfring. be .iatcs a>
wmch the celb, collected durin- the previous
autumn, were broken.
At the moment of their cnerj^ffnTs, the

male Anthophore, patting throui^h tht gal-
lenet m which the Sitari».larv» a;.- wai^ng
on the alert, mutt pick up a certain number
of them; and thote among them who, by
entering empty corridort, etcape the enemy
on thit firtt occation will not evade him for
long, for the rain, the chilly air and the
darknett bring them back to their former
hornet, where they take thelter now in one
fi^llery, now in another, during a great part
of April. Thit constant traffic of the malet
in the cntrance-lobbiet of their houtet and
the prolonged ttay which the bad weather
often compels them to make provide the
Sitares with the most favourable opportunity
for thpping into the Bees' fur and taking up
their position. Moreover, when thit ttate of
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•ffain has lasted a month or so, there can
be only very few if any larvae left wandering
about without having attained their end. At
that period I was unable to find them any-
where save on the body of the male A».
thophora.

It is therefore extremely probable that, on
their emergence, which takes place as May
draws near, the female Anthophors do not
pick up Sitaris-larvsB in the corridors, or
pick up only a number which will not compare
with that carried by the males. In fact, the
first females that I was able to observe in
April, in the actual neighbourhood of the
nests, were free from these larva. Never-
theless it is upon the females that the Sitaris-
larva must finally establish themselves, for
the males upon whom they now are cannot
mtroduce them into the cells, since they take
no part in the building or provisioning.
There is therefore, at a given moment, a
transfer of Sitaris-larvat from the male An-
thophors to the females; and this transfer
IS, beyond a c'oubt, effected during the union
of the sexes. The female finds in the
male s embraces both life and death for her
offspring; at the moment when she surrenders
herself to the male for die preservation of
her race, the vigilant parasites pass from the
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mtic to the female, with the extermination
of that same race in view.

In support of these deductions, here is a
fairly conclusive experiment, though it re-
produces the natural circumstances but
roughly. On a female taken in her ceU and
Aerefore free from Sitares, I place a male
who IS mfested with them; and I keep the
two sexes m contact, suppressing their unruly
movements as far as I am able. After fifteen
or twenty minutes of this enforced proximity,
the female is invaded by one or more of the
larve which at first were on the male.
Inic, experiment does not always succeed
under these imperfect conditions.
By watching at Avignon the few Antho-

phore that I succeeded in discovering, I
was able to detect the precise moment of
their work; and on the following Thursday.*
the list of May, I repaired in aU haste to
Carpentras, to witness, if possible, the en-
trance of the Sitares into the Bee's cells. I
was not mistaken: the works were in full
swing.

In front of a high expanse of earth, aswam stimulated by the sun, which floods
It with light and heat, is dancing a crazy
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baUet. It is a hover of Anthophore, a few
feet thick and covering an area which matches
the sort of house-front formed by the per-
pendicular soil. From the tumultuous heart
of the cloud rises a monotonous, threatening
murmur, while the bewildered eye strays
through the inextricable evolutions of the
eager throng. With the rapidity of a light-
nmg-fl'A thousands of Anthophore are in-
cessantly flying off and scattering over die
cowtry-side in search of booty; thousands of
Otters also ar^ incessantly arriving, laden

formidaWe proportions of the swarm.
I was at that time something of a novice

as regards the nature of these insects:
Woe," said I to myself, " woe to the

recwcss wight bold enough to enter the heart
of ^is swarm and, above all, to lay a rash
hand i^on the dwellings under construction I

I'orthwith surrounded by the furious host,
he would expiate his rash attempt, stabbed by
a tfiousand stingsl"

^

,
At this thought, rendered still more alarm-

ing by the recollection of certain misadven-
tures of which I had been the victim when
seeking to observe too closely the combs of
the Hornet (Fespa crabro), I felt a shiver
ot apprehension pass through my body,

m
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Yet, to obtain light upon the question
which brings me hither. I must needs pene-
trate the fearsome swarm; I must stand for
whcJe houw perhaps all day, watching the
works which I mtend to upset; lens in hand,
1 must scrutinize, unmoved amid the whirl,Ac things that are happening in the ceUs.
Ihe use moreover of a mask, of gloves, of
a covering of any kind is impracticable, for

KK^/T'!?" °^ ^* ^"8«" and complete
iberty of sight are essential to the investiga-
tions which I have to make. No matter:
even though I leave thw wasps'-nest with a
face swollen beyond recognition, I must to-

»1k K*"*
* ^^''''''^ »^'"**°" °^ the problem

which has preoccupied me too longA few strokes of the net, aimed, beyond
the limits of the swarm, at the Anthophorai

Z.^n ''^L
*° '^! '*"'^"* *>'• returning,

sow^^mformed me that the Sitaris-larv« arc
perched on the thorax, as I expected, occu-
pying the same position as on the males,ihe circumstances therefore could not be

My preparations are made at once: I but-
ton my clothes tightly, so as to afford the
Bees the least possible oprr "tunity, and I en-
ter the heart of the swarm. A few blows of
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the mattock, which arouse a far from reassur-
ing crescendo in the humming of the Antho-
phorsB, soon place me in possession of a
lump of earth; and I beat a hasty retreat,
greatly astonished to find mys If ttill safe
and sound and unpursued. But the lump of
earth which I have removed is from a part
too near the surface; it contains nothing but
Osmia-ceUs, which do not interest me for the
moment. A second expedition is ma4#. last-
mg longer tiMUi the first; and, though my
retreat is effected wttbout great precipitation,
not an Anthopkmm hat toycfaed me with her
stmg, nor eve* shewn JKfBcIf disposed to
fall upon the aggressor.

This success emboldens ase. I namm
permanemly m front of the work in progrcsa,
continually removing himps of earth ffled
with cells, spilling the liquid honey on the
grouml, evisceratii^ larvs and crusUiv the
Bees busily occupied in dM- nests. Al
this devastation residta SKrely k arousii^
a louder hum in the awarm and is not ibi.
lowed by any hostile denwstiision. The
Antho|rfior« whose cells are not kot «»
about their labmxa m ji nothing mammal
were ha^^pening nnad abont diem; liiose
whose dwellings aie overtenied try to repair
them, or hover distractedly in front of the
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niint; but none of them teems incUned to•woop down upon the author of the damage.Atmo^, a few, more irritated than the reit.mm at intervals and hover before my ftce
fO^f^Wtiiig me at a distance of a couple of
tndiH, yid rfien fly away, after a few mo-
'"*'tts of this curious inspection.

ft^ti tht selection of a common site for
i mm, which mif^t suggest an attempt

« coimimmic interests among the Antho-
Jliof., these Bees, therefore, obey the ego-
tistical law of each one for himself and do
not know how to band themselves together
to repel an enemy who threatens one and aU.
I akcn smgly, the Anthophora does not even
faiow how to dash at the enemy who is
ravaging her cells and drive him away with

r*!7 T' ^Kp**^*^^
^'•"*»''« ^«tily leaves

H^dwellmg when disturbed by undermining

e^nmoTn*" * '7.^^^^ ^^**^' ^^'"^time!even mortally wounded, without thinking ofmakmg use of ,ts venomous stin^, exceptwhen ,t IS seized and handled. Many oth^
Hymenoptera, honey-gatherers or hunters
are qu.te as spiritless

; and I can assert tcllday!
atter a long experience, that only the Social
Hymenoptera the Hive-bees, the CommonWasps and the Bumble-bees, know h^ todevise a common defence; and only they dare
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ftU singly upon the aggressor, to wreak an
individual vengeance.

^
Thanks to this unexpected kck of spirit

in the Mason-bee, I was able for hourt to
pursue my investigations at my leisure, seated
on a stone in the midst of the murmuring and
distracted swarm, without receiving a single
sting, though I took no precautions whatever.
Country-folk, happening to pass and behold-
ing me seated, unperturbed, in the midst of
the whirl of Bees, stopped aghast to ask me
whether I had bewitched them, whether I
charmed th^m, since I appeared to have
nothing to fear from them

:

^
**Me, mourn bel ami, li-z-ave doun escoun-

pirado quh vous pougnioun pas, caneu de
sortI **

My miscellaneous impedimenta spread
over the ground, boxes, glass jars and tubes,
tweezers and magnifying-glasscs, were cer-
tamJy regarded by these good people as the
Mnplemeirts of my wizardry.
^We will now proceed to examine the cells.
Some are still open and contain only a more
or kss complete store of honey. Others are
hermetically sealed with an earthen lid.
xne contents of these latter vary greatly.
Sometimes we find the larva of a Bee which
has finished its mess or is on the point of

7a
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^tiling it; sometimet a lanra, white like the
ii«t, but more corpulent and of a different
•ha^; at other timet honey with an egg
ioatmg on the wrface. The honey it limS
tnd sticky, with a brownish colour and a
very strong, repulsive smeU. The egg is of
a beauuful white, cylindrical in shape." riitly
curved mto an arc, a fifth or a sixth of anmch m length and not quite a twenty-fifth of
an inch m thickness; it is the egg of die An-
tbophora.

In a few cells this egg is floating aU alone
on tiie surface of die honey; in otiiers, very
numerous these, we see. lying on die egg of
die Andiophoni, as on a sort of raft, a ^ung

sions which I have described above, tiiat is

•k'lV** ** ^^ »"*^ *« dimension,
which Ae creature possesses on leaving die

%ru^" i'
^* *"*"y ^>*« Ae gates.

tiie^iir:i;^**7i*^\«*^^'»^ ^^^-ofttc cells where I have observed it was I able

towcd It to enter; they arc all scaled in aquite irreproachable manner. The parasite
tiierefore established itself « dieTon^

on the odier hand, the open celb, full ofhoney, but as yet widiout die eg^ of the
73
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Anthophora, are always free from parasites.
It is therefore during the laying, or after-
wards, when the Anthophora is occupied in
plastering the door of the cell, that the young
larva gains admittance. It is impossible to
decide by experiment to which of these two
periods we must ascribe the introduction of
the Sitares into the cell; for, however peace-
able the Anthophora may be, it is evident
that we cannot hope to witness what happens
in the cell at the moment when she is laying
an egg or at the moment when she is making
the lid. But a few attempts will soon con-
vince us that the only second which would
allow the Sitaris to establish itself in the
home of the Bee is the very second when the
egg is laid on the surface of the honey.

Let us take an Anthophora-cell full of
honey and furnished with an egg and, after
removing the lid, place it in a glass tube with
a few Sitaris-gnibs. The grubs do not ap-
pear at all eager for this wealth of necter
placed within their reach; they wander at ran-
dom about the tube, run about the outside
of the cell, sometimes hi4>pen upon the edge
of the orifice and very rarely venture inside.
When diey do, they do not go far in and
they come out again at once. If one happens
to reach the honey, which only half fills the
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cell, It ^'et to ctctpc as toon as it has per-
ceivedAe shifting nature of the sticky soil
upon which it was about to enter; but, totter-
ing at every step, because of the viscous
matter dinging to its feet, it often ends by
falling back into the honey, where it dies of
suffocation.

Again, we may experiment as follows:
having prepared a ceU as before, we place
a larva most carefully on its inner waU, or
else on the surface of the food itself. In
the first case, the larva hastens to leave the
ceU; in the second case, it struggles awhile
on the surface of the honey and ends by^ttmg so completely caught that, after a
thousand efforts to gain the shore, it is swal-
lowed up in the viscous lake.

In short, all attempts to establish the
5itans-gnib m an Anthophora-cell provi-
sioned with honey and furnished with an egg
are no more successful than those which I
made with cells whose store of food had
already been broached by die larva of the
Bee, as described above. It is therefore cer-
tain that the Sitaris-grub does not leave die
fleece of the Mason-bee when the Bee is in
her cell or at the entrance to it, in order
Itself to make a rush for the coveted honey;
tor this honey would inevitably cause its
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detth, if it happened by accident to touch
the periloui lurtace merely widi the tip of
it! tarti.

Since we cannot admit that the Sitarit-grub

leaves the furry corslet of its hottest to tlip

unteen into the cell, whote orifice it ^ t yet
wholly walled up, at the moment when the
Anthophora it building her door, all that
remaint to invettigate it the tecond at which
the egg it being laid. Remember in the firtt

place that the young Sitarit which we find in

a doted cell it alwayt placed on the egg of
the Bee. We thall tee in a minute that thit

egg not merely tervet at a raft for the tiny

creature floating on a very treacherout lake,

but alto conttitutet the firtt and inditpentable
part of itt diet. To get at thit egg, tituated

in the centre of the lake of honey, to reach,

at all cottt, thit raft, which it alto itt firtt

ration, the young larva evidently pottettet
tome meant of avoiding the fatal contact of
the honey; and thit meant can be provided
only by the actiont of the Bee hertelf.

In the tecond place, obtervationt repeated
ad nauseam have tL^wn me that at no pe-

riod do we find in e ich invaded cell more
than a tingle Sitarit, in one or other of the

forms which it tuccessively assumet. Yet
there are teveral young larvae ettablithed in

7^
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the ailkjr tangle of the Bee*t thomz, all
eaferir watching for the propitious moment
at which to enter the dwelling in which they
are to continue tiieir development. How
then does it happen that these larv«, goaded
by such an appetite as one would expect after
seven or eii^t montiis' complete abstinence,

*"?f* •J?
rushing togetiier into the first

cell withm reach, on the contrary enter the
vanous cells which die Bee is provisioning
one at a time and in perfect order? Some
action must take place here independent of
the Sitares.

To satisfy tiiose two indispensable condi-
tions, the arrival of die larva upon die egg
widiout crossing die honey and the introduc-
tion of a smgle larva among aU diose waitingm die Heece of die Bee, diere can be only
one explanation, which is to suppose diat, at
the moment when die Andiophora's egg is
half out of die oviduct, one of die Sitares
which have hastened from die diorax to die
tip of the abdomen, one more highly fa-
voured by its position, instantly setdcs upon
">c egg. a bridge too narrow for two, and
with It reaches die surface of die honey.
Ihe impossibihty of odierwise fulfilling die
two conditions which I have stated gives to
die explanation which I am oflfering a degree
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of certainty almost equivalent to that which
would be furnished by direct observation,
which is here, unfortunately, impracticable.
This presupposes, it is true, in the microscopic
little creature destined to live in a place
where so many dangers threaten it from the
first, an astonishingly rational inspiration,
which adapts the means to the end with
amazing logic. But is not this the invariable
conclusion to which the study of instinct
always leads us?
When dropping her egg upon the honey,

therefore} the Anthophora at the same time
deposits in her cell the mortal enemy of her
race; she carefully plasters the lid which
closes the entrance to the cell; and all is

done. A second cell is built beside it, pro-
bably to suffer the same fatal doom; and so
on until the more or less numerous parasites
sheltered by her down are all accommodated.
Let us leave the unhappy mother to continue
her fruitless task and turn our attention to
the young larva which has so adroitly se-
cured itself board and lodging.

In opening cells whose lid is still moist, we
end by discovering one in which the egg, re-
cently laid, supports a young Sitaris. This
egg is intact and in irreproachable condition.
But now the work of devastation begins: the
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larva, a tiny black speck which we see run-
ning over the white surface of the egg, at
last stops and balances itself <irmly on its six
legs; then, seizing the delicate skin of the
egg with the sharp hooks of its mandibles, it
tugs at it violently until it breaks, spilling its
contents, which the larva eagerly drinks up.
Thus the first stroke of the mandibles which
the parasite delivers in the usurped cell is
aimed at the destruction of the Bee's egg. A
highly logical precaution! The Sitaris-
larva, as we shall see, has to feed upon the
honey in the cell; the Anthophora-larva
which would proceed from that egg would
require the same food; but the portion is too
small for two; so, quick, a bite at the egg
and the difficulty will be removed. The story
of these facts calls for no comment. This
destruction of the cumbersome egg is all the
more inevitable inasmuch as special tastes
compel the young Sitaris-grub to make its
first meals of it. Indeed we sec the tiny
creature begin by greedily drinking the juices
which the torn wrapper of the egg allows to
escape; and for several days it may be ob-
served, at one time motionless on this en-
velope, in which it rummages at intervals
with its head, at others running over it from
end to end to rip it open still wider and to
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cause a little of the juices, which become daily
less abundant, to trickle from it; but we
never catch it imbibing the honey which sur-
rounds it on every side.

For that matter, it is easy to convince
ourselves that the egg combines with the
function of a life-buoy that of the first ration.
I have laid on the surface of the honev in a
cell a tiny strip of paper, of the same dimen-
sions as the egg; and on this raft I have
placed a Sitaris-larva. Despite every care,
my attempts, many times repeated, always
failed. The larva, placed in a paper boat
in the centre of the mass of honey, behaves
as in the earlier experiments. Not finding
what suits it, it tries to escape and perishes
in the sticky toils as soon as it leaves the
strip of paper, which it soon docs.
On the other hand, we can easily rear

Sitaris-grubs by taking Anthophora-cells not
invaded by the parasites, cells in which the
egg IS not yet hatched. AU that we have
to do IS to pick up one of these grubs with
the moistened tip of a needle and to lay it
delicately on the egg. There is then no
longer the least attempt to escape. After
exploring the egg to find its way about, the
larva rips it open and for several days does
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not stir from the spot. Henceforth its de-
velopment takes place unhindered, provided
that the cell be protected from too rapid
evaporation, which would dry up the honey
and render it unfit for the grub's food. The
Anthophora's egg therefore is absolutely ne-
cessaiy to the Sitaris-Iarva, not merely as a
boat, but also as its first nourishmeirt. This
IS the whole secret, for lack of knowing which
1 had hitherto failed in my attempts to rear
the larvae hatched in my glass jars.
At the end of a week, the egg, drained by

ttie parasite, is nothing but a dry skin. The
first meal is finished. The Sitaris-larva,
whose dimensions have almost doubled, now
splits open along the back; and through a
slit which comprises the head and the three
thoracic segments a white corpusculum, the
second form of this singular organism, es-
capes to fall on the surface of the honey,
while the abandoned slough remains clinging
to the raft which has hitherto safeguarded
and fed the larva. Presently both sloughs,
those of the Sitaris and the egg, will dis-
appear, submerged under the waves of honey
which the new larva is about to raise. Here
ends the history of the first form adopted bv
the Sitaris.

^
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In summing up the above, we see that the
strange little creature awaits, without food,
for seven months, the appearance of the
Anthophorac and at last fastens on to the
hairs on the corselet of the males, who are
the first to emerge and who inevitably past
within its reach in going through their cor-
ridrrs. From the fleece of the male the
larva moves, three or four weeks later, to
that of the female, at the moment of
coupling; and then from the female to the
egg leaving the oviduct. It is by this con-
catenation of complex manoeuvres that the
larva in the end finds itself perched upon an
egg in the middle of a closed celJ filled with
honey. These perilous gymnastics on the
hair of a Bee in movement all the day, this
passing from one sex to the other, this ar-
rival in the middle of the cell by way of the
egg, a dangerous bridge thrown across the
sticky abyss, all this necessitates the balancing,
appliances with which it is provided and
which I have described above. Lastly, the
destruction of the egg calls, in its turn, for a
sharp pair of scissors; and such is the object
of the keen, curved mandibles. Thus the
primary form of the Sitares has as its func-
tion to get itself carried by the Anthophora
into the cell and to rip up her egg. This
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done, the organism becomes transformed to
such a degree that repeated observations are
required to make us believe the evidence of
our eyes.
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CHAPTER IV

THE PRIMARY LARVA OF THE OIL-BEETLES

J
INTERRUPT the history of the Sitare,

* to speak of the Meloes, those uncouth
Beetles, with their clumsy belly and their
limp wmg<ases yawning over their back like
the tails of a fat man's coat that is far too
tight for Its wearer. The insect is ugly in
colouring, which is black, with an occasional
blue gleam, and uglier still in shape and gait;
and its disgusting method of defence increases
the repugnance with which it inspires us. If
It judges Itself to be in danger, the Meloe
resorts to spontaneous bleeding. From its
joints a yellowish, oily fluid oozes, which
stains your fingers and makes them rtink.
Ihis IS the creature's blood. The English,
because of its trick of discharging oily blood
when on the defensive, call this insect the
UU-beetle. It would not be a particularly
interesting Beetle save for its metamorphoses
and the peregrinations of its larva, which are
similar in every respect to those of the larva
of the Sitares. In their first form, the Oil-
beetles are parasites of the Anthophoraj;
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their tiny grub, when It leaves the egg, ha.tteW jarned into the cell by the Bee who"
victual, are to form it. food.
Obwrved in the down of variou. Bee the

Z'L'^t "*T" '"' « '°"« *!"« baffled
he .agacty of the naturali.t., who, mi.taking

family of wmgles. m.ect.. It wa> the Bee-
l'm»c(P,diculis apis) of Linn.u.; • the Trt

arenetarum) of Leon Dufour. Thev saw

iee e'Kf h"
'"" '''.^"«' «-"« '" *^neece of the honey-gatherers. It was re.

.erved for the distinguished EnglUh na^n-rahst Newport to show that this apposedLoHM was the first state of the Oil-beede.Some observations of my own will «I a few

feri" *; E"«li»h «ientisf. monopaph

0.l.beetles, using Newport's work where myown observafoj,, are defective. In this w«the &tares and the Meloes, alike in habteand transformations, will be compared; and

iwects.
*' metamorphose, of thL

as
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The tame Maion-bee (Anthophora pill-
pes) upon whom the Sitares live alto feeds
a few scarce Meloes (M. cicatricosus) in its
cells. A second Anthophora of my district
{A. parietina) is more subject to this para-
site 8 mvasions. It was also in the nests of
an Anthophora, but of a different species
{A. retusa), that Newport observed the
same Oil-beetle. These three lodgings
adopted by Meloe cicatricosus may be of
some slight interest, as leading us to suspect
that each spec;ies of Meloe is apparently the
parasite of diverse Bees, a suspicion which
will be confirmed when we examine the man-
ner m which the larvat reach the cell full of
honey. The Sitares, though less given to
change of lodging, are likewise able to in-
habit nests of different species. They are
very common in the cells of Anthophora
ptltpes; but I have found them also, in very
small numbers, it is true, in the cells of A,
personata.

Despite the presence of Meloe cicatricosusm the dwellings of the Mason-bcc, which I
so often ransacked in compiling the history
of the Sitares, I never saw this insect, at any
season of the year, wandering on the per-
pendicular soil, at the entrance of the corri-
dors, for the purpose of laying its eggs
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there, M the Sitarei do: and I .hould know
nothing of the detail. -,' the egg-laying if
G«lart.' de Geef and, .bove aUTNtwSort
had not infonned w that the OiI4)eetlei lay
their egga m the earth. According to the
laatHtamed author, the variou. Oil-beetle.Whom he had the opportunity of obtervinjr
dig, among the root, of n clump of gra... in.dry

J0.1
«po«d to the .un, a hole I coup eof mchc. deep which they carefully fill up

after laying their egg. there in a heap. Thi.
laying i. repeated three or four time, over,
at mterval. of a few day. during the .ame
•ea.on. For each batch of egg. the female

f^af •'*".*' '"'''• "^"^ 'he doe. not fail

ApriUn^d mT""- ™' """ •""" '-

.
The number of eggs laid in a single batch

^ich, It 18 true, IS the most prolific of all.Meloe proscarab^us, according to Newl
port s calculations, produces the astonishing
number of 4,218 eggs, which is double thenumber of eggs laid by a Sitaris. And what

9^
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muit the number be, when we tUow for the
two or three batches that follow the first!
Ihe Sitares, entrusting their eggs to the very
corridors through which the Anthophora is
bound to pass, spare their larvc a host of
dangers which the larvse of the Meloe have
to run, for these, bom far from the dwell-
ings of the Bees, are obliged to make theirown way to their hymenopterous foster-
parents. The Oil-beetles, therefore, lack-
ing the mstmct of the Sitares, are endowed
with incomparably greater fecundity. The
richness of tlieir ovaries atones for the in-
sufficiency of instinct by proportioning the
number of germs in accordance with the risks
of destruction. What transcendent harmony
IS this, which thus holds the scales between
the fecundity of the ovaries and the perfect-
ion of instinct 1

The hatching of the eggs takes place at the
end of May or in June, about a month after
they are laid. The eggs of the Sitares also
are hatched after the same lapse of time.
But the Meloc-larvae, more greatly fa-
voured, are able to set of! immediately in
search of the Bees that arc to feed diem;
while those of the Sitares, hatched in Sep-
tember, have to wait motionless and in com-
plete abstinence for the emergence of the An-

•88
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Aophor. the entrance to whoie celb they
guard. I wiU not dcKribe the youns Mel<»^
Jarv,. whkh i. .ufficiently well iJfow, ta
p.«.cul.r by the deKription and the d°Z.m
iZ'^'f \ ^'"V*- To .nableT
reader to underwand what foUowt. I wiUconfine mywlf to Mating that thi. primary
5"T» ,'• • •<>" of little yellow louae, Ion.

ordittBt"' '"*••''"-« '-'^•'•''^

How has thif tiny creature made its wavfrom the underground lodging where the e«narc hatched to the Heece of a Bee? N^
emerrrf "^^^^ ^^^^^ Oil-beetles. onemerging from their natal burrow, climbupon the neighbouring plants, especially up"n

he petals, until a few Bees chance to plunder
the flower, when they promptly fasten on to
their fur and allow themselves to be borneaway by them. I have more than Newport's
suspicions upon this curious point; my per-
soncl observations and experiments are ab-
solutcly convincing. I will relate them as
the first phase of tlie history of the Bee-

iTT
^""^^ ^^"^ *° ^^ ^^^'^ ""^ ^*y'

A vertical bank on the road from Car-
pentras to Bcdoin is this tune the scene of
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my observations. This bank, baked by the
sun, is exploited by numerous swarms of
Anthophorx, who, more industrious than
their congeners, are in the habit of building,
at the entrance to their corridors, with serp-
entine fillets of earth, a vestibule, a defensive
bastion in the form of an arched cylinder.
In a word, they are swarms of A. parietina,
A sparse carpet of turf extends from the
edge of the road to the foot of the bank.
The more confortably to follow the work of
the Bees, in^ the hope of wresting some secret
from them, I had been lying for a few
moments upon this turf, in the very heart of
the inoffensive swarm, when my clothes were
invaded by legions of little yellow lice, run-
ning with desperate eagerness through the
hairy thickets of the nap of the cloth. In
these tiny creatures, with which I was pow-
dered here and there as with yellow dust, I
soon recognized an old acquaintance, the
young Oil-beetles, whom I now saw for the
first time elsewhere than in the Bees' fur or
the interior of their cells. I could not lose so
excellent an opportunity of learning how
these larvae manage to establish themselves
upon the bodies of their foster-parents.

In the grass where, after lying down for
a moment, I had caught these lice were a
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few pknts in blossom, of which the most
abundant were three composites: Hedypnois
polymorpha Senecio gallicus and Anthemis

TnTv' ^""^xT*
""*' °" » composite, a

dandehon, that Newport seemed to remim-
ber seemg some young Oil-beetles; and my
attention therefore was first of all directed
to the plants which I have named. To mv
great satisfaction, nearly all the flowers of
these three plants, especially those of theczmomik (Anthemis) were occupied byyoung Oil-beetles in greater or lesser num^

tZ ?".°"^'*^^^^fca'no^^iIe I counted
forty of these tiny insects, cowering motion-

h?„T T '?r' ""i^'
^^"**- On the other

hand, I could not discover any on the flowers
of the poppy or of a wild rocket (Diphiaxis
murats) which grew promiscuously amongAe plants aforesaid. It seems to me, there-

.hI.\K iJi'f °"i'^
°" ^^"^ composite flowers

that the Meloe-larvae await the Bees' ar-
rival.

In addition to this population encamped
upon the heads of the composites and re-
maining motionless, as though it had achieved
Its object for the moment, I soon discovered
yet another, far more numerous, whose anx-
ious activity betrayed a fruitless search. On
the ground, in the grass, numberless little
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larvae were running in a great flutter, re-
calling m some respects the tumultuous dis-
order of an overturned Ant-hill; others were
hurriedly climbing to the tip of a blade of
grass and descending with the same haste;
others again were plunging into the downy
fluff of the withered everlastings, remaining
there a moment and quickly reappearing to
continue their search. Lastly, with a little
attention, I was able to convince myself that
withm an area of a dozen square yards there
was perhaps not a single blade of grass which
was not ej^lored by several of these larvje.

I was evidently witnessing the recent
emergence of the young Oil-beetles from dieir
maternal lairs. Part of them had already
settled on the groundsel- and camomile-
flowers to await the -arrival of the Bees; but
the majority were still wandering in search
of this provisional refuge. It was by this
wandering population that I had been in-
vaded when I lay down at the foot of the
bank. It was impossible that all these
larvae, the tale of whose alarming thousands
1 would not venture to define, should form
one family and recognize a common mother;
despite what Newport has told us of the
Oil-beetles' astonishing fecundity, I could not
believe this, so great was their multitude.
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Though the green carpet was continued
tor a considerable distance along the side of
the road, I could not detect a single Meloe-
larva elsewhere than in the few square yards
lying in front of the bank inhabited by the
Mason-bee. These larva; therefore could
not have come far; to find themselves near
the Anthophorac they had had no long pil.
grimagc to njake, for there was not a sign
of the inevitable stragglers and laggards that
follow m the wake of a travelling caravan.
Ihe burrows in which the eggs were hatched
were therefore in that turf opposite the
Bees abode. Thus the Oil-beetles, far from
laying their eggs at random, as their wander-
ing hfe might lead one to suppose, and leav-
ing their young to the task of approaching
their future home, are able to recogr ize the
spots haunted by the Anthophor* and lay
their eggs m the near neighbourhood of those
spots.

With such a multitude of parasites occu-
pying the composite flowers in close proximity
to the Anthophora's nests, it is impossible
that the majority of the swarm should not
become infested sooner or later. At the
time of my observations, a comparatively
tiny proportion of the starving legion was
waiting on the flowers; the others were still
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wandering on the ground, where the Antho-
phoraj very rarely alight; and yet I detected
the presence of several Meloe-Iarv* in the
thoracic down of nearly all the Anthophora
which I caught and examined.

*u K?7 *^'° ^*'""** ^*>«™ <>n ^^ bodies of
the Melecta- and Coelioxys-bees,* who are
parasitic on the Anthophora;. Suspending
their audacious patrolling before the mI-
Icrirs under construction, these spoilers of
the victual ed cells alight for an instant on

ki:'''T'"*r"^?'^" *"*^ ^°' *c thief is
robbtal A tiny, imperceptible louse has
slipped into the thick of the downy fur and.
at the moment when the parasite, after de-
stroying the Anthophora's egg, is laying herown upon the stolen honey, will creep upon
this egg, destroy it in its turn and remain
sole mistress of the provisions. The mess
of honey amassed by the Anthophora wiU
thus pass through the hands of three owners
and remain finally the property of the weak-
est of the three.

And who shall say whether the Meloe, in
Its turn, wiU not be dispossessed by a fresh
thief; or even whether it will not, in the state
of a drowsy, fat and flabby larva, fall a
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prey to some marauder who will munch its
live entrails? As we meditate upon this
deadly, implacable struggle which nature im-
poses, for their preservation, on these differ-
ent creatures, which are by turns possessors
and dispossessed, devourers and devoured, a
painful impression mingles with the wonder
aroused by the means employed by each
parasite to attain its end; and, forgetting for
a moment the tiny world in which these things
happen, we are seized with terror at this
concatenation of larceny, cunning and bri-
ganr'age which forms part, alas, of the de-
signs of alma parens reruml
The young Meloe-larvaj established in the

down of the Anthophorae or in that of the
Melecta- and the Coelioxys-bccs, their para-
sites, had adopted an infallible means of
sooner or later reaching the desired cell.

Was it, so far as they were concerned, a
choice dictated by the foresight of instinct,

or just simply the result of a lucky chance?
The question was soon decided. Various
Flies— Drone-flies and Bluebottles {Eris-
talis tenax and Calliphora vomitoria) —
would settle from time to time on the ground-
sel- or camomile-flowers occupied by the
young Meloes and stop for a moment to suck
the sweet secretions. On all these Flies,
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with very few eMeption., I found Mehu>
Unj^n.otionleainthe.ilkM"wno;t
tto™t I may .ho mention, a. i„fe.ted bythete larva, an Ammophila U A.««tl\ «
who victual, her burro^. ^iti. Xlr
dJrt.T'"'' "^^^ '•" Wn,women^buM
their nest* in autumn. Thi. Wa.p mere v

f"!'• .•» '0 'P^k. the surface of I S^.
her b^dv 't.*"^

"" .^''°" -"oving abowher body. It is clear that neither the Dronefl.e. nor the Bluebottle^ whose larv^ Kve"n

Md^.''l^r
*""" °'"' ''"'"*'°» «° *e young

•ingle blossom or in their interstices- ittherefore need, a certain degree oSJ'to perceive them, their hidin^place1^^^.

a. Ttaniip'M^ rf. rl, flSftV^T- ?• «*'"I)ill.r <rf
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more effectual in that the amber colour of
their bodies merges in the yeUow hue of the
florets. So long as nothing unusual happens
upon the flower, so long as no sudden shock
announces the arrival of a strange visitor, the
Meloes remain absolutely motionless and
give no sign of life. To see them dipping
vertically head downwards, into the florets,
one might suppose that they were seeking
some sweet hquid, their food; but in that case
they ought to pass more frequently from one
floret to another, which they do not. except
when, after a false alarm, they regain their
hiding-places and choose the spot which seems
to them the most favourable. This immo-
bihty means that the florets of the camomile
serve them only as a place of ambush, even
as later the Anthophora's body will serve
theni solely as a vehicle to convey them to
the Bees cell. They take no nourishment,
cither on the flowers or on the Bees; and,
as with the Sitarcs, their first meal will con-
sist of the Anthophora's egg, which the hooks

^'ir*.*"
mandibles are intended to rip open.

Their immobility is, as we have said, com-
plete; but nothing is easier than to arouse
their suspended activity. Shake a camomile-
blossom hghtly with a bit of straw: instantly
the Meloes leave their hiding-places, come
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petals of the circumference, running over

.[^ed which the »n.llness of their .ize per-
nuts Chi reaching the extreme end of the

.ubiL'f^-?*''' °' P""""?' with » sticky
substance similar to that furnished by thean. button of the Sitares; and. with Aeir

f„, !k K*"! V**'^' »"«• *"'• •« legs

If nothing offers for them to seize upon,

cent™ „/l 7" *"""]"• ^'y «g»in the

S^obihiy*'
"""" '"'• •°°" '"""' *-

But, if we place near them any objectwhate^ .r, they do not fail to catch on ti itwith surprising agility. A blade of grass,

A^tin.h"-''
°"' '° *""= ^'y »W any.

shelter „?^i^
"/'"•"• *? ''.'''* *' P'ovisionil

shelter of the Bower. It i, true that, afterfoding themselves on these inanimate ob-
ject., they soon recognize that they have gone
astray, as we see by their bustling move!ments to and fro and their tenden^ to goback to the flower if there stiU be time?
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Those which have thus giddily flung them-
•elvet upon a bit of ttraw and are allowed
to return to their flower do not readily fill
a aecond time into the same trap. There
IS therefore, in these animated specks, a
memory, an experience of things.

After these experiments I tried others with
hairy materials imitating more or less closely
the down of the Bees, with little pieces of
cloth or velvet cut from my clothes, with
plugs of cotton wool, with pellets of flock
gathered from the everlastings. Upon all
these objects, offered with the tweezers, the
Meloes flung themselves without any diffi-
culty; but, instead of keeping quiet, as they
do on the bodies of the Bees, they soon con-
vinced me, by their restless behaviour, that
they found themselves as much out of their
element on these furry materials as on the
smooth surface of a bit of straw. I ought to
have expected this: had I not just seen them
wandermg without pause upon the cvcrlast-
mgs enveloped with cottony flock? If
reaching the shelter of a downy surface were
enough to make them believe themselves safe
in harbour, nearly all would perish, without
further attempts, in the down of the plants.
Let us now offer them live insects and, first

of all, Anthophorae. If the Bee, after we
99
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have rid her of the panritet which the nur
^ crnrmg. be uken by the win|?,„d Wd
for (moment m contact with the flower wernvnably find her, ,fer thi. rapid wniartoverrun by Meloe. dinging to'herS
^J.T^ """"^'Z

'•'" "P *«'«• position onthe thorax. u.uaUy on the ihouldert or .id«

^cIT: *'".
't'.''

'"""» motionlt^" AeKcond .tage of their .trange journey i. com-

After the Anthophore, I tried the fint

^oi".T **»*;^ I" ?"' *» procureTt on"
Drone-flie., Bluebottle., Hive^ee., .maU
But^erflie.. All were alike overrun by theMdoe^ wdiout he.it.tion. What i. ^ore!

flni!
""

r° ,""'"1P' ""''« 'o return to theflower.. A. I could not find any Beetle, atAe moment, I wa. unable to experiment wiU,them Newport, experimenting, it i. tru"

.^1
condmon. very different from mine,Mnce h.. ob«rvation. related to you«iMeloe. held captive in a gl„. j,. wh3?

S"l:r r^' '" *^' "°™"' clrolmitalcel

ZT^V'J ^^ "y"*' •«" Meloe. fa.ten
*° ^« '•°dy .of » Malachiu. and .tay A„ewithout moving, which incline, me to believeAat with Beetle, I .houldhave obtained t^e

flT InH {'/^' f°^'"««""- with a Drone-
ay. And I did, m fact, at a later date, find
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wme Meloe-Urvc on the body of a biff
Beetle, the Golden Rote<htfer {Ceioml
•urata), an astiduout viiitor of the Howe-f.

After exhausting the insect class, I put
within Aeir reach my last resource, a large
black Spider. Without hesitation they
passed from the flower to the arachnid,
made for places near the joints of the legs
and settled there without moving. Every-
thing therefore seems to iuit their plans for
leaving the provisional abode where they are
waiting; without distinction of species, genus,
or class, they fasten to the first living crea-
ture that chance brings within their reach.We now understand how it is that these young
larve have been observed upon a host of
different insects and especially upon the early
Mies and Bees pillaging the flowers; wc can
also understand the need for that prodigious
number of eggs laid by a single Oil-bcctle,
since the vast majority of the larvse which
come out of them will infaUibly go astray
and wiU not succeed in reaching the cells of
the Anthophora. Instinct is at fault here;
and fecundity makes up for it.

But instinct recovers its infallibility in an-
odier case. The Mclocs, as we have seen,
pass without difl5culty from the flower to the
objects within dieir reach, whatever these

lOI
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1*1. done, th«]r beh.ve very diBerendy, u-cording „ they h.ve chuiced to inv.,fe thebody of M inMct or lome other object. Inthe fifft cut, on a downy Fly or Butterfly
on • miooth^inned Spider or Beetle, du
ZH^. 'TT "«'*'°"1««» «ft*r reaching dieP«nt which .u.t. diem. Their in.ti?ctive
d««r. .. dierefore ..ti.fied. In the .econd

vet, or the Mamenti of cotton, or die flodc of

wrface of a leaf or a .traw, diey betrav the

commg and gomg, by their effort, to return
to tte flower imprudendy abandoned.
How dien do they recognize die nature of*• object to wh ch they have ju.t moved?How ..It that thi. object, whatever die qua.i^ of It, .u face, will wmetime. wit them«nd .ometime. not? Do diey judge dieirnew lodging by jight? But diin no%i.iSe'would be po,..ble; die «n.e of .ight wo^MteU them at the outMt whedier die object

irdiin reach wa. «iitable or not; and emijra-

mg to It. decision. And then how can we«ippo.e that, buried in the den.e diicket of
a pellet of cotton-wool or in die fleece of an

loa
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Anthophort, the imperceptible larva can
reccjniM. by light the enormout matt
which It It perambulating?

.u
'• *^ **y.Jo"«^» *>y »ome tentation due to

«ie inner vibration! of Uving aeih ? Not so.
for the Meloet remain motionless on insect
corpses that have dried up completely, on
dead AnthophorsB taken from cells at least
a year old. I have seen them keep abso-
lutely quiet on fragments of an Anthophora

k" X ^xl^"" '°"S
•'"^* ""^^^^^ "n^i emptied

by the M^es. By what sense then can they
distinguish the thorax of an Anthophora
from a velvety pellet, when sight and touch
are out of the question? The ^nseofsmeU
remains. But in that case .. exquisite
•ubtlety must we not take . . granted!
Moreover, what similarity of smcu can we
admit between all die insects which, dead or
ahve, whole or in pieces, fresh or dried, suit
the Meloe,, while anything else does not
•uit them? A wretched louse, a living

•P^ft;.;."^" ."» mightily perplexed as to the
sensibility which directs it. Here is yet one
more riddle added to all die odiers.

After the observations which I have de-
scribed, it remained for me to search the
eardien surface inhabited by the Antho-
phor«: I should then have followed the

103



f:

The Glow-Worm and Other Beetlei

McloeJarva in its transformations. It was
certainly cicatricosus whose larva I had
been studying; it was certainly this insect
which ravaged the cells of the Mason-bee,
for I found it dead in the old galleries which
It had been unable to leave. This oppor-
tunity, which did not occur again, promised
me an ample harvest. I had to give it all
up. My Thursday was drawing to a close

;

1 had to return to Avignon, to resume my
lessons on the electrophorus and the Tori-
ccUian tube. O happy Thursdays! What
glorious opportunities I lost because you were
too short I

We will go back a year to continue this
history. I collected, under far less favour-
able conditions, it is true, enough notes to
map out the biography of the tiny creature
which we have just seen migrating from the
camomile-flowers to the Anthophora*s back.
From what I have said of the Sitaris-larva;,
It IS plain that the Meloe-larva; perched, like
the tormer, on the back of a Bee, have but
one aim: to get themselves conveyed by this
Bee to the victualled cells. Their object is
not to live for a time on the body that carries
them.

Were it necessary to prove this, it would
be enough to say that we never see these
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larvae attempt to pierce the skin of the Bee,
or else to nibble at a hair or two, nor do we
see them increase in size so long as they are
on the Bee's body. To the Meloes, as to
the Sitares, the A'-thophora serves merely
as a vehicle which conveys them to their aoal.
the victualled cell.

* *

It rfemains for us to learn how the Meloe
leaves the down of the Bee which has carried
It, m order to enter the cell. With larvaj
collected from the bodies of different Bees,
before I was fully acquainted with the tactics
of the Sitares, I undertook, as Newport
had done before me, certain investigations in-
tended to throw light on this leading pointm the Oil-beetle's history. My attempts,
based upon those which I had made with the
SiUres, resulted in the same failure. The
tiny creatures, when brought into contact
with Anthophora-larvae or -nymphs, paid no
attention whatever to their prey; others,
placed near cells which were open and full of
honey, did not enter them, or at most ven-
tured to the edge of the oriHce; others, lastly,

put inside the cell, on the dry wall or on the
surface of the honey, came out again im-
mediately or else got stuck and died. The
touch of the honey is as fatal to them as to
the young Sitares.
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Searches made at various periods in th^
nests of the Hairy-footed Anthophora had
taught me some years earlier that Meloe
cicatricosus, like the Sitares, is a parasite of
that Bee; indeed I had at different times dis-

covered adult Meloes, dead and shrivelled,
in the Bee's cells. On the other hand, I
knew from Leon Dufour that the "nle
yellow animal, the Louse found ia oie
Bee's down, had been recognized, thanks to
Newport's investigations, as the larva of
the Oil-beetle. With these data, rendered
still more striking by what I was learning
daily on the subject of the Sitares, I went
to Carpentras, on the 21st of May, to
inspect the nests of the Anthophorae, then
building, as I have described. Though
I was almost certain of succeeding, sooner
or later, with the Sitares, who were ex-
cessively abundant, I had very little hope
of the Meloes, which on the contrary are
very scarce in the same nests. Circum-
stances, however, favoured me more than I
dared hope and, after six hours' labour, in
which the pick played a great part, I be-
came the possessor, by the sweat of my brow,
of a considerable number of cells occupied
by Sitares and two other cells appropriated
by Meloes.
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While my enthusiasm had not had time to
cool at the sight, momentarily repeated, of
a young Sitaris perched upon an Antho-
phora*s egg floating in the centre of the little

pool of honey, it might well have burst all
restraints on beholding the contents of one
of these cells. On the black, liquid honey a
wrink'd pellicle is floating; and on this pelli-
cle, motionless, is a yellow louse. The pelli-
cle is the empty envelope of the Anthophora's
egg; the louse is a Meloe-larva.
The story of this larva becomes self-evi-

dent. The young Meloe leaves the down
of the Bee at the moment when the egg is
laid; and, since contact with the honey would
be fatal to the grub, it must, in order to save
Itself, adopt the tactics followed by :be
Sitaris, that is to say, it must allow itself to
drop on the surface of the honey with the
egg which is in the act of being laid. There,
its first task is to devour the egg which serves
It for a raft, as is attested by the empty
envelope on which it still remains; and it is
after this meal, the only one that it takes so
long as it retains its present form, that it
must commence its long series of transfor-
mations and feed upon the honey amassed
by the Anthophora. This was the reason
of the complete failure both of my attempts
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and of Newport's to rear the young Mcloe-
larv*. Instead of offering them honey, or
larvae, or nymphs, we should have placed
tftem on the eggs recently laid by the Antho-
pnora.

.«?" ^^ return from Carpentras, I meant
to try this method, together with that of the
Sitares, With which I had been so successful;
but, as I had no Meloe-larvaj at my disposal
and could not obtain any save by searching
for them m the Bees' fleece, the Anthophora-
eggs were all, discovered to have hatched in
the cells which I brought back from my ex-
pedition, when I was at last able to find some.
X his lost experiment is little to be regretted,
for, since the Melocs and the Sitares ex-
hibiting the completest similarity not only in
habits but also in their method of evolution,
there is no doubt whatever that I should have
succeeded. I even believe that this methodmay be attempted with the cells of various
Bees, provided that the eggs and the honey
do not differ too greatly from the Antho-
phora s. I should not, for example, count
on being successful with the cells of the
three-homed Osmia, who shares the Antho-
phora s quarters: her egg is short and thick:
and her honey is yellow, odourless, solid, al-
most a powder and very faintly flavoured
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CHAPTER V

HVPERMETAMORPH08I8

gY a MachiavcUian stratagem the pri-mary larva of the Oil-beetle or the
Sitaris has penetrated the Anthophora^s cell-
It has settled on the egg, which is its firstfood and Its life-raft in one. What become,of It once the egg is exhausted?

nf .r
"'.'

*^.^^«^S
^'tJ*. go back to the larva

Anthonh "• \*^«"dofaweekthc
Anthophora s egg has been drained dry by
the parasite and is reduced to the envelope,
a shallow skiff which preserves the tiny
creature from the deadly contact of thehoney It is on this skiff that the first trans-
formation takes place, whereafter the larva,
which IS now organized to live in a glutinoui
environment, drops off the raft into the poolof honey and leaves its empty skin, split
along the back, clinging to the pellicle of the
egg. At this stage we see floating motion-
less on the honey a milk-white atom, oval,
flat and a twelfth of an inch long. This is

WJ.hr' ^J
?%S»^^"^ in its new form.

With the aid of a lens we can distmguish the
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fluctuations of the digestive canal, which is
gorging itself with honey; and along the cir-
cumference of the flat, elliptical back we per-
ceive a double row of breathing-pores which,
thanks to their position, cannot be choked by
the viscous liquid. Before describing the
larva in detail we will wait for it to attain
Its full development, which cannot take long,
for the provisions are rapidly diminishing.
The rapidity however is not to be com-

pared with that with which the gluttonous
larva of ti.- Anthophora consume their
food. Thus, Oh visiting the dwellings of the
Ajithophorae for the last time, on the 25th
of June, I found that the Bee's larvse had
all finished their rations and attained their
full development, whereas those of the
Sitares, still inunersed in the honey, were,
for the most part, only half the size which
they must finally attain. This is yet another
reason why the Sitares should destroy an
egg which, were it to develop, would produce
a voracious larva, capable of starving them
m a very short time. When rearing the
larvae myself in test-tubes, I have found that
the Sitares take thirty-five to forty days to
finish their mess of honey and that the larva
of the Anthophora spend less than a fort-
night over the same meal.

no
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It is in the first half of July that the Sitaris-
grubs reach their full dimensions. At this
period the cell usurped by the parasite con-
tains nothing beyond a full-fed larva and,ma corner, a heap of reddish droppings.
This larva is soft and white, about half an
inch in length and a quarter of an inch wide
at its broadest part. Seen from above as it
floats on the honey, it is elliptical in form,
tapering gradually towards the front and
more suddenly towards the rear. Its ventral
surface is highly convex; its dorsal surface,
on the contrary, is almost flat. When the
larva is floating on the liquid honey, it is as
it were steadied by the excessive development
of the ventral surface immersed in the honey,
which enables it to acquire an equilibrium
that is of the greatest importance to its wel-
fare. In fact, the breathing-holes, arranged
without means of protection on cither edge
of the almost flat back, arc level with the
viscous liquid and would be choked by that
sticky glue at the least false movement, if a
suitably ballasted hold did not prevent the
larva from heeling over. Never was corpu-
lent abdomen of greater use : thanks to this
plumpness of the belly the larva is protected
from asphyxia.

Its segments number thirteen, including
III
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tl^nft V"^ ^'^i " P»'*» -oft. «ke there t of the body and very .maU compared
with the rest of the creature. The antenn.
are exce.«vely .hort and con.i,t of ^o
qjlindncal jomf

. I have vainly looked fo?the eye, with a powerful magnifying-gU...

LVnL °^''.''**\^^ '*^*' •Weft to•trange migrations, obviously needs the senseof sight and is provided with four ocelli l!
Its present state, of what use would eyes be

most absolute darkness prevails?

,.
The labnim is prominent, is not distinctly

divided from the head, is ' ed in front andedged with pale and very nne bristles. The
mandibles arc small, reddish toward the tips,
blunt and hollowed out spoonwise on the inl
ner side. Below the mandibles is a fleshy
part crowned widi two very tiny nipples.

^i' u ^' .^r"" ^^ ^»^ »^» ^o palpi. It
18 flanked right and left by two other parts,
hkcwise fleshy, adhering closely to the lip
and bearing at the tip a rudimentary palp
insisting of two or three very tiny joints
These two parts arc the future jaws. All
this apparatus of lips and jaws is completelyS • ^•«'''^i

*" ^ ^dimentary condition
which is difficult to describe. They are bud-dmg organs, stiU faint and embryonic. The
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Itbrum and the complicated lamina formed
by the lip and the jaws leave between them
a narrow slit in which the mandibles
work.

The legs are merely vestiges, for, though
they consist of three tiny cylindrical joints,
they are barely a fiftieth of an inch in length.
1 he creature is unable to make use of them,
not only m the liquid honey upon which it
lives, but even on a solid surface. If we
take the larva from the cell and place it on
a hard substance, to observe it more readily,
we see that the inordinate protuberance oi
the abdomen, by lifting the thorax from the
ground, prevents the legsi from finding a
support. Lying on its side, the only possible
position because of its conformation, the
larva remains motionless or only makes a
few lazy, wriggling movements of the ab-
domen, without ever stirring its feeble limbs,
which for that matter could not assist it in
any way. In short, the tiny creature of the
first stage, so active and alert, is succeeded
by a ventripotent grub, deprived of move-
ment by Its very obesity. Who would recog.
nize m this clumsy, flabby, blind, hideously
pot-belhed creature, with nothing but a sort
of stumps for legs, the elegant pigmy of but a
little while back, armour-clad, slender and
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provided with highly perfected organi for
performing its perilous journeys?

Lastly, we count nine pairs of stigmata:
one pair on the mesothorax and the rest on
the first eight segments of the abdomen.
The last pair, that on the eighth abdominal
segment, consists of stigmata so small that
to detect them we have to gather their post-
tion by that in the succeeding states of die
larva and to pass a very patient magnifying-
glass along the direction of the other pairs.
These are as yet but vestigial stigmata. The
others are fairly large, widi pale, round, Hat
edges.

If in its first form die Sitaris-larva is or-
Ionized for cction, to obtain possession of
the coveted cell, in its second form it is or-
ganized solely to digest the provisions ac-
quired. Let us take a glance at its internal
structure and in particular at its digestive
apparatus. Here is a strange thing: this
apparatus, m which the hoard of honey
amassed by the Andiophora is to be engulfed,
IS similar m every respect to that of the adult
titans, who possibly never takes food. We
find in both the same very short oesophagus,
toe same chylific ventricle, empty in the per-
fect insect, distended in the larva with an
abundant orange-coloured pulp; in both the
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•ame gall-bladden, four in number, connected
with the rectum by one of their extremities.
Like the perfect inwct, the larva is devoid
of salivary glands or any other similar ap-
paratus. Its nervous system comprises eleven
ganglia, not counting the oesophageal collar,
whereas in the perfect insect there are only
seven

: three for the thorax, of which the last
two are contiguous, and four for the abdo-
men.

When its rations are finished the larva re-
mains a few days in a motionless condition,
ejecting from time to time a few reddish
droppings until the digestive canal is com-
1

itely cleared of its orangc<oloured pulp.
J hen the creature contracts itself, huddles it-
self together; and before long'we see coming
detached from its body a transparent, slightly
crumpled and extremely fine pellicle, form-
ing a dosed bag, in which the successive t^ans-
formations will take place henceforth. On
this epidermal bag, this sort of trans-
parent leather bottle, formed by the larva's
skm detached all of a piece, without a slit
of any kind, we can distinguish the several
wcU-prcscrvcd external organs: the head,
with Its antennae, mandibles, paws and palpi ;

the thoracic segments, with their vestiges of
legs; the abdomen, with its chain of breath-
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ing^olet still eonnected one to anodier bv
tracheal threads.

'

Then beneath this pellicle, which is so deli,
cate that it can hardly bear the most cautious
touch, we see a soft, white mass taking ihape,
a mass which m a few hours acquires a firm,homy consistency and a vivid yeUow hue.
1 He transformation is now complete. Let us

l^"" ^'ul^ ?"" ^^^ cnclotmg the organ-
ism which has just come into being and direct

Sitarilul^r**''"
to this third form of the

«vfI i* .?•" '"^'^l'
wgmented body, with an

oval outline, a horny consistency, just like

ieflnw J"*
•nd chrysalids, and a bright-

TkiZafcr^''^''^"" ^^' describe bylikenmg It to that of a lemon^irop. Its ui^

wl'r *''u°""V; ^°"^^^ '"^«n«d plane

Tt first fll^K^r "u^«*' '^ ^°^^' •"^^«" »at first flat, but, as the result of evaporation

ie?t?r* ™°^%f""^« daily, leaving a pro!

La.Hv Tl^ ''°""^ ^*» °^*1 <'"tline.
Lastly. Its two extremities or poles are
slightly flattened. The major axis of S^e

InH
.?"'•*'" *'^?''*«"» ^^^^ »" '"^^ in lengthand the minor axis a quarter of an inch.

At the cephahc pole of this body is a sortof mask. modeUed roughly on the head ofthe larva, and at the opposite pole a smaU
li6
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cimilir disk deeply wrinkled tt the centre,
llie three tegmenti that come after the head
Dear each a pair of very minute knobi, hardly
viwble without the lens : these are, to the len
of the larva in its previous form, what the
cephalic mask is to the head of the same
arva. They are not orgtns. but indications,
landmarks placed at the points where these
organs will appear later. On either side we
count nine stigmata, set as before on the
mesothorax and the first eight abdominal
•egments. The first eight breathing-holes
arc dark brown and stand out plainly against
the yellow colour of the body. They consist
of small, shiny, conical knobs, perforated at
the top with a round hole. The ninth
stigma, though fashioned like the others, is
ever so much smaller; it cannot be distin-
guished without the lens.

The anomaly, already so manifest in the
change from the first form to the second,
becomes even more so here ; and we do not
know what name to give to an organism
without a standard of comparison, not only
in the order of Beetles, but in the whole class
of insects. While, on the one hand, this
organism offers many points of resemblance
to the pupa of the Flics in its horny con-
sistency, m the complete inunobility of its
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various segments, in the all but absolute ab-
sence of relief which would enable one to
distinguish the parts of the perfect insect;
while, on the other hand, it approximates to
the chrysalids, because the creature, to attain
this condition, has to shed its skin, as the
caterpillars do, it differs from the pupa
because it has for covering not the surface
skin, which has become homy, but rather one
of the inner skins of the larva; and it dirfers
from the chrysalids by the absence of mould-
mgs which in the latter betray the appendages
of the perfect insect. Lastly, it differs yet
more profoundly from the pupa and the chry-
salis because from both diese organisms the
perfect insect springs straightway, whereas
that which follows what we are considering is
simply a larva like that which went before.
I shall suggest, to denote this curious organ-
ism, the term pseudochrysalis; and I shall
reserve the names primary larva, secondary
larva and tertiary larva to denote, in a couple
of words, each of the three forms under
which the Sitares possess all the character-
istics of larv£.

Although the Sitaris, on assuming the form
of the pseudochrysalis, is transfigured out-
wardly to the point of baffling the science of
entomological phases, this is not so in-
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wardly. I have at every sea'on of the year
examined the vis'.jri of thr pseudochrysa-
lids, which generally remain stationary for
a whole year, and I have never observed
other forms among their organs than those
which we find in the secondary larva The
nervous system has undergone no change.
I tie digestive apparatus is absolutely void
and, because of its emptiness, appears only
as a thin cord, sunk, lost amid the adipose
sacs. Ihe stercoral intestine has more
substance; its oudines are better defined.
1 he four gall-bladders are always perfectly
distinct. The adipose tissue is more abund-
ant than ever : it forms by itself the whole
contents of the pseudochrysalis, for in the
matter of volume the insignificant threads of
the nervous system and the digestive ap-
paratus count for nothing. It is the reserve
upon which life must draw for its future
labours.

A few Sitares remain hardly a month in
the pseudochrysalis stage. The other
phases are achieved in the course of August;
and at the beginning of September the insect
attains the perfect state. But as a rule the
development is slower; the pseudochrysalis
ffoes through the winter; and it is not, at
the earliest, until June in the second
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the final transformations take place. Let us
pass in silence over this long period of repose,
during which the Sitaris, in the form of a
pseudochrysalis, slumbers at the bottom of
its cell, in a sleep as lethargic as that of a
germ in its egg, and come to the months of
June and July in the follov.ing year, the
period of what we might call a second hatch-
ing.

The pseudochrysalis is still enclosed in
the delicate pouch formed of the skin of the
secondary larva: Outside, nothing fresh has
happened; but important changes have taken
place inside. I have said that the pseudo-
chrysalis displayed an upper surface arched
like a hog's back and a lower surface at first

flat and then more and more concave. The
sides of the double inclined plane of the up-
per or dorsal surface also share in this de-
pression occasioned by the evaporation of
the fluid constituents ; and a time comes wheii
these sides are so depressed that a section
of the pseudochrysalis through a plane per-
pendicular to its axis would be represented
by a curvilinear triangle with blunted corners
and inwardly convex sides. This is the ap-
pearance displayed by the pseudochrysalis
during the winter and spring.

But in June it has lost this withered ap-
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pearancc; it represents a perfect balloon, an
ellipsoid of which the sections perpendicular
to the major axis are circles. Something has
also come to pass of greater importance than
this expansion, which may be compared with
that which we obtain by blowing into a
wrinkled bladder. The horny integuments
of the pseudochrysalis have become de-
tached from their contents, all of a piece,
without a break, just as happened the year
before with the skin of the secondary larva ;

and they thus form a fresh vesicular enve-
lope, free from any adhesion to the contents
and itself enclosed in the pouch formed of the
secondary larva's skin. Of these two bags
without outlet, one of which is enclosed
within the other, the outer is transparent,
flexible, colourless and extremely delicate;
the second is brittle, almost as delicate as the
first, but much less translucent because of its

yellow colouring, which makes it resemble
a thin flake of amber. On this second sac
are found the stigmatic warts, the thoracic
studs and so forth, which we noted on the
pseudochrysalis. Lastly, within its cavity
we catch a glimpse of something the shape
of which at once recalls to mind the secondary
larva.

And indeed, if we tear the double envelope
Z3I
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which protects this mystery, we recognize,
not without astonishment, that we have be-
fore our eyes a new larva similar to the
secondary. After one of the strangest

transformations, the creature has gone back
to its second form. To describe the new
larva is unnecessary, for it differs from the
former in only a few slight details. In both
there is the same head, with its various ap-
pendages barely outlined; the same vestiges
of legs, the same stumps transparent as
crystal. The tertiary larva differs from the
secondary only by its abdomen, which is less

fat, owing to the absolute emptiness of the
digestive apparatus; by a double chain of
fleshy cushions extending along each side;
by the rim of the stigmata, crystalline and
slightly projecting, but less so than in the
pseudochrysalis; by the ninth pair of breath-
ing-holes, hitherto rudimentary but now al-

most as large as the rest; lasdy by the man-
dibles ending in a very sharp point. Evicted
from its twofold sheath, the tertiary larva
makes only very lazy movements of con-
traction and dilation, without being able to
advance, without even being able to main-
tain its normal position, because of the weak-
ness of its legs. It usually remains motion-
less, lying on its side, or else displays its
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drowsy activity merely by feeble, wormlike
movements.
By dint of these alternate contractions and

dilations, indolent though they be, the larva
nevertheless contrives to turn right round in
the sort of shell with which the pseudo-
chrysahdal integuments provide it, when by
accident it finds itself placed head down-
wards; and this operation is all the more dif-
ficult inasmuch as the larva almost exactly
fills the cavity of the shell. The creature
contracts, bends its head under its belly and
shdes its front half over its hinder half by
wormlike movements so slow that the lens
can hardly detect them. In less than a
quarter of an hour the larva, at first turned
upside down, finds itself again head upper-
most. I admire this gymnastic feat, but
have some difficulty in understanding it, so
small IS the space which the larva, when at
rest m its cell, leaves unoccupied, compared
with that which we should be justified in ex-
pecting from the possibility of such a re-
versal. The larva does not long enjoy the
privilege which enables it to resume inside
its cell, when this is moved from its original
position, the attitude which it prefers, that
is to say, with its head up.
Two days, at most, after its first appear-

193



The Glow-Worm and Other Beetles

tncc it relapses into an inertia as complete as
that of the pseudochrysalis. On removing it

from its amber shell, we see that its faculty
of contracting or dilating at will is so com-
pletely paralysed that the stimulus of a needle
is unable to provoke it, though the integu-
ments have retained all their flexibility and
though no perceptible change has occurred
in the organization. The irritability, there-
fore, which in the pseudochrysalis is sus-
pended for a whole year, reawakens for a
moment, to relapse instantly into the deep-
est torpor. This torpor will be partly dis-
pelled only at the moment of the passing
into the nymphal stage, to return immediately
afterwards and last until the insect attains
the perfect state.

Further, on holding larvae of the third
form, or nymphs enclosed in their cells, in
an inverted position, in glass tubes, we never
see them regain an erect position, however
long we continue the experiment. The per-
fect insect itself, during the time that it is

enclosed in the shell, cannot regain it, for
lack of the requisite flexibility. This total
absence of movement in the tertiary la_-va,
when a few days old, and also in the nymph,
together with the smalhiess of the space left
free in the shell, would necessarily lead to
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the conviction, if we had not witnessed the
hrst moments nf the tertiary larva, that it is
absolutely impossible for the creature to turn
right round.

And now see to what curious inferences
this lack of observations made at the due
moment may lead us. We collect some
pseudochrysahds and heap them in a glass
jar m all possible positions. The favour-
able season arrives; and with very legitimate
astonishment we find that, in a large num-
ber of shells, the larva or nymph occupies
an inverted position, that is to say, the
head '8 turned towards the anal extremity
of the shell. In vain we watch these re-
versed bodies for any indications of move-
ment; in vain we place the shells in every
imaginable position, to see if the erfature will
turn round; in vain, once more, we ask our-
selves where the free space is which this
turning would demand. The illusion is
complete: I have been taken in by it my-
self; and for two years I indulged in the
wildest conjectures to account for this lack
of correspondence between the shell and its
contents, to explain, in short, a fact which
IS inexplicable once the propitious moment
has passed.

On the natural site, in the cells of the
"5
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Anthophora, this apparent anomaly never
occurs, because the secondary larva, when
on the point o' transformation into the
pseudochrysalis, is always careful to place
Its head uppermost, according as the axis of

v^Jrll "'n\
°' t" "l"^y approaches the

vertical But, when the pseudochrysalids
are placed higgledy-piggledy in a box or jar,
til those which are upside down will later
contain inverted larva; or nymphs.

-.1^*" ^°"5/^'?"«" o^ ^orm so profound
as those which 1 have described, one miffht
reasonably expect to find some modifications
of tfie internal organization. Nevertheless,
nothing IS changed; the nervous system is the
same in the tertiary larva as in the earlier
phases; the reproductive organs do not yet
show; and there is no need to mention the
digestive apparatus, which remains invari-
able even in the perfect insect.

^
The duration of the tertiary larva is a

bare four or five weeks, which is also about
the duration of the second. In July, when
the secondary larva passes into the pseudo-
chrysalid stage, the tertiary larva passes into
the nymphal stage, still inside the double
vesicular envelope. Its skin splits along the
back m front; and with the assistance of a
tew feeble contractions, which reappear at
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thii juncture, it it thrust behind in the shape
of a little baU. There is therefore nothii,
here that differs from what happens in the
other Beetles.

Nor does die nymph which succeeds diis
tertiary larva present any peculiarity: it is
the perfect insect in swaddling-bands, yellow-
ish white, with its various external members,
dear as crystal, displayed under the ab-
domen. A few weeks elapse, during which
the nymph partly dons the livery of the
adult state; and, in about a mondi, the insect
moulto for a last time, in the usual manner,
in order to attain its final form. The wingw
cases are now of a uniform yellowish white,
as are the wings, the abdomen and the greater
part of the legs; very nearly all the rest of
the body is of a glossy black. In die space
of twenty-four hours, the wing-cases assume
their half-black, half-russet colouring; the
wings grow darker; and the legs finish turn-
ing black. This done, the adult organism
is completed. However, the Sitaris remains
still a fortnight in the intact shell, ejecting
at intervals white droppings of uric acid,
which it pushes back together with the shreds
of its last two sloughs, those of the tertiary
larva and of the nymph. Lastly, about the
middle of August, it tears the double bair



The Glow-Worm and Other Beetles

Att contiint it. piercct the lid of the Antho-
phorti ceU. enters a corridor and appears
outside in quest of the other sex

of die Sitaris, I found two cells belonging toMeloe ctcaincosus. One contained an An-
thophora s egg; with this egg was a yellow
J-ouse, the primary larva of the Meloe. The
history of this tiny creature we know. The
second cell also was full of honey. On the
•tidcy hquid floated a little white lirva, about
a sixth of an inch in ler^oth and very differ-
ent from the other little white larvjr be-

iTS"* u5 ^***'n-
'^^* "P'd fluctuations

of the abdomen showed that it was eagerly
drinking the strong-scented nectar collected
By the B-c. This larva was the young Meloem the second period of its development.

I was not able to preserve these two
precious cells, which I had opened wide tocxamme the contents. On my return from
Carpentras, I found that their honey had
been spilt by the motion of the carria^ and
that their inhabitants were dead. On the

Anthophor* furmshed me with two larv*
like the foregoing, but much larger. One ofthem was on the point of finishing its store
of honey, the other stiU had nearly half left.
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I^* ^"! ''• P"^. '" » P**^« °^ w^ety with •

it^;«'!i'?'*TlT»
the .ccond wa7tt onwimmerted in alcohol.

loJi"^'!'^*
«re blind. ,oft, flethy. yel-lowish white, covered with a fine down viiibleonly under the len.. oirved into a fi.h.K

like the larv« of the Lamellicorni, to which

ne/J""V ''".*^" ^"^'"Wance in ther^.

ar? ^t'»"^'"r^':
thirteen, of which nineare provided with breathing^olea with a

?niV5^ ""•
.
^^''' »" '^^ mesothorax

ha^ nf .f""'Tf'

"^^ ^"' P*^' °^ '^ipnata.

?.L J i''^*iV«™.'"* °^ ^* "Women
18 less developed than the rest.
The head is homy, of a light brown

colour. The epistoma is edged with browTIhe labrum is prominent, white and trapc-
zoidal. The mandibles are black, strong,

^l^A i"/'' .'^r'y.
""«**^^y ^^^d' »l>ar^

edged and furnished each with a broad tooth
on the inner side. The maxillary and labial
palpi are brown and shaped like very small
•tuds with two or three joints to them. The
antenn*, inserted just at the base of the
mandibles, arc brown, and consist of three
sections

:
the first is thick and globular; the

two others are much smaUer in diameter and
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cylindrical The legi are thort, but fairly
•trong, able to serve the creature for craw-
ling or digging; they end in a itrong black
claw. The length of the larva when fully
developed it one inch.

^

Ai far at I can judge from die diiiection
of die speamen preserved in alcohol, whose

Tft?. r'.*
«ff«cted by being kept too longm that liquid, the nervous system consists of

eleven ganglia, not counting the oesophageal

dlVL*""* t-L^t*''^^ *PP»^»^" <j'« not

blede
P ''''^P***'^^ ^''°'" that of an adult Oil-

The larger of the two Iarv« o? the icth

maJnT^^-f"'^ *" •*
^^^'^"^^ ^»th what re-maincd of its provisions, assumed a new form-

^Zl"vr\ ^"\«^,the following monS:!
t skin spilt along the front dorsal half and.

a.tcr being pushed half back, left partly uncovered a pseudochrysalis bearingL cLZ
analogy with that ^f the Sitares* Newpo"
did not see the larva of the Oil-beetle in its

IS eating the mess of honey hoarded by theBees, but he did see its noulted skin half-
covering the pseudochrysalis which I have

i"„'i "^"^r^^-
^rom die sturdy mandibles

Ik- uu '?' *™^ ^»th a powerful clawwhich he observed on this moulted skin, New-
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port iMumed thtt. in.te«d of remtlnin« inhe Mme Anthophor.<eU, the km, Which

oTS* » •'""owing. p.„e. fw^inTceU

ment Xhii lutpicion leenH to me to be
well-founded, for the .i» which The Urv,fin.Uy .«.,„. exceed, the proportion, whkh

gle ceU would lead w • to expect

It U .."*in*S..''s*
*° *h* .P««>dochry„li,.

5^JJ7j
•"""?."'=>'• «niber<oloured anddv.ded.nto thirteen .egment.. including tSe

.^t*i,
^^ '*;«"> '• »o millimetre..' It i,.hghtljr curved mto an arc. highly convexj^

the dor.al .urface. almo.t flat on the ventr^^

Tk- k 2 • .
•'""••on between the twoThe head .. only a .ort of ma.k on wWAcertam /,,(„„. are vaguely carved in .m

"•«'/ '".""ponding wiA the futare pirt. ofthe head. On the thoracic Mgmentt ,rethree pair, of tubercles. corre,po^tag wkh
^* if'P »' *« «~nt larva and theCmsect U,tly, there are nine pair, of .tig-

T^t'f^ ^"' °"*' -ne'othorax and dfee.ght foUowmg pair, on the fir.t eight stlmenu of the abdomen. The la.t pair U
* .7»7 inch.— Trmslator't Nttt.
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rafhcr smaUcr than the rest, a peculiarity
wnich we have already noted in the larva
which precedes the pseudochrysalis.

,.
^" .,*^?"*P*"n« ti^c pseudochrysalids of

the Oil-beetles and Sitarcs, we observe a
most striking similarity between the two.
1 he same structure occurs in both, down to
the smaUest details. We find on either side
the same cephalic masks, the same tubercles
occupying the place of the legs, the same dis-
tribution and the same number of stigmata
and, lastly, the same colour, th« same rigidity
of the mteguments. The only points of dif-

;V «!?.".!,*''* '" ^.* ^t""*^ appearance, which
18 not the same m the two pseudochrysalids.
and m die covering formed by the cast skin
of the late larva. In the Sitares, in fact,
this cast skin constitutes a closed bag, a pouch

?nT nM\'T^°P'"« the pseudochrysalis^
in the Oil-beetles, on the contrary, it is splitdown the back and pushed to the rear and.
consequently, only half-covers the pseudo^
chrysalis.

'^

The post-mortem examination of the only
pseudochrysalis in my possession showed me
tfiat, similarly to that which happens in the
^rtares, no change occurred in the organi-
zation of the viscera, notwithstanding the
profound transformations which take place

13a
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extemaUy In the midst of innumerable lit-

fKJ!f* L-^i?°'*
*"'"* " ^""««J ^ thin

thread in which we easily recognize the es-S n/t*^'" ""J
*^^ ^'^'•^^^ apparatus,

both of the preceding larval form and of the
perfect insect. As for the medullary cord
of the abdomen, it consists, as in the larva,
of eight gangha. In the perfect insect it
comprises only four.

nL'^'^'i}^
"°* '*y positively how long the

Oil^eetle remains m the pseudochrfsalid
form; but, if we consider the very complete
analogy between the evolution of the Oil-

«nn r Tv "^^^.^^ *^" S»*^'"» there is rea-

roLr. u"^'
**'**

;
^"'^ pseudochrysalids

complete their transformation in the same
year, while others, in greater numbers, re-
main stationary for a whole year and do

until the following spring. This is also
the opinion expressed by Newport.
Be this as it may, I found at the end of

August one of these pseudochrysalids which
had already attained the nymphal stage. It
18 widi the help of this precious capture that
I shall be able to finish the story of the Oil-
beetle s development. The homy integu-
ments of the pseudochrysalis are split along
a fissure which includes the whole ventral
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surface and the whole of the head and runs
up the back of the thorax. This cast skin,
which is stiff and keeps its shape, is half-
enclosed, as was the pseudochrysalis, in the
skin shed by the secondary larva. Lastly,
through the fissure, which divides it ahnostm two, a Meloe-nymph half-emerges; so
that, to all appearances, the pseudochrysalis
has been followed immediately by die nymph,
which does not happen with die Sitares, which
pass from the first of these two states to the
second only by assuming an intermediary
form closely resembling diat of the larva
which eats the store of honey.

But these appearances are deceptive, for,
on removing the nymph from die split sheath
tormed by the integuments of die pseudo-
chrysahs, we find, at the bottom of this
•heath, a third cast skin, die last of diose
which the creature has so far rejected. This
skm 18 even now adhering to die nymph by
a few tracheal filaments. If we soften it
in water, we easily recognize diat it possesses
an orgamzation ahnost identical widi diat
which preceded die pseudochrysalis. In die
latter case only, the mandibles and die legs
are not so robust. Thus, after passing
through the pseudochrysalid stage, die Oil-
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beede. for some time re«ime the precedingfom, almoit without modification.
^

p.„„' ?T"P'> «?™« n««. It prewnt. no
pecnliantie.. The only nymph that I havereared attamed the perfect iZct .tate at Aeend of Sjptember. Under ordinary contf!tiom would the adult Oil-beetle have?mer«d

^lc"f r-'P*".""' IdonottLta^

would no doubt have .pent Ae LZn andthe wmter m the Anthophora's dwellimronly leaving it in the spring follo^Igl^:
" *7? P'o'-'We that, as a rSle. the d"velo{-

Ee sT^," ''T' l"*^
*" ** OiWeetle^

like the Sitares, for the most part spend the

^f '"r> *' P»«udochrfsalidCe. a.tate well-adapted to the winter torpor, and

tne return of the warm weather.
The Sitares and Meloes belong to thesame family, that of the Meloidaj* Their

iZ'S'fu
*''!?»^°""a^ions must probably ex-tend throughout the group; indeed, I had thegood fortune to discover a third example

which I have not hitherto been able toTtSdy
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in all its details after twenty-five years of
investigation. On six occasions, no oftener,
during this long period I have set eyes on
the pseudochrysalis which I am about to de-
scribe. Thrice I obtained it from old
Chalicodoma-nests built upon a stone, nests
which I at first attributed to the Chalicodoma
of the Walls and which I now refer with
greater probability to the Chalicodoma of
the Sheds. I once extracted it from the gal-
leries bored by some wood-eating larva in
the trunk of a dead wild pear-tree, galleries
afterwards utilized for the cells of an Osmia,
I do not luiow which. Lastly, I found a pair
of them in between the row of cocoons of
the Three-pronged Osmia (O. tridentata,
pUF.), who provides a home for her larvae
in a channel dug in the dry bramble stems.
The insect in question therefore is a parasite
of the Osmiae. When I extract it from the
old Chalicodoma-nests, I have to attribute
it not to this Bee but to one of the Osmix
(O. tricomis and O. latreillH) who, when
making their nests, utilize the old galleries
of the Mason-bee.
The most nearly complete instances that I

have seen furnishes me with the following
data: the pseudochrysalis is very closely en-
veloped in the skin of the secondary larva, a
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•kin consisting of fine transparent pellicle,
without any rent whatever. This is the
pouch of the Sitaris, save that it lies in imme-
diate contact with the body enclosed. On
this jacket we distinguish three pairs of tiny
tep, reduced to short vestiges, to stumps.
Ihe head is m place, showing quite percep-
tibly the fine mandibles and the other parts of
the mouth. There is no trace of eyes. Each
side has a white edging of shrivelled trachee,
running from one stigmatic orificr to an-
other.

Next comes the pwudochrysalib, horny,
^"an^-fcd, cylindrical, cone-shaped at both
ends, slightly .jnvex on the dorsal surface
and concave on the ventral surface. It is
covered with delicate, prominent spoto,
•pnnkled very close together; it takes lens
to show them. It is i centimetre long and
4 millimetres wide.* We can distinguish a
large knob of a head, on which the mouth is
vaguely outlined; three pairs of little shiny
brown specks, which arc the hardly per-
ceptible vestiges of the legs; and on each
side a row of eight black specks, which are the
stigmatic orifices. The first speck stands by
itself, in front; the seven others, divided from
the first by an empty space, form a continu-

^•S9SX-i5< hash^-Trdfulator's Note.
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oui row. Ltitly, at the opposite end ft a"™ P»t» the sign of the anal pore.
Of the six pseudochrytalids which a lucky

accident placed at my ditpoial, four were
dead; the other two were furnished by Zo-
mtts muHca. This justified my forecast,
which from the first, widi analogy for my
guide, made me attribute these curious or-
ganizations to the genus Zonitis. The
meloidal parasite of the Osmiat, therefore.
It recognized. We have stiU to make the
acquamtancc of the primary larva, which
gets iteelf carried by the Osmia into the cell
^11 of honey, and the tertiary larva, the one
Which, at a given moment, must be found con-
tained m the pseudochrysalis, a larva which
wiU be succeeded by the nymph.

Let us recapitulate the strange metamor-
phoses which I have sketched. Every
Beetle-larva, before attaining the nymphal
•tagc, undergoes a greater or smaller num-
ber of moults, of changes of skin; but these
moults, which are intended to favour the de-
velopment of the larva by ridding it of co-
venng that has become too tight for it, m no
way alter its external shape. After any
moult that it may have under^^one, the larva
retams the same characteristics. If it begin
by being tough, it wiU not become tender: if
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It be equipped with legt, it wiU not be de-

^,Tr •? ^r K""' '^ '^ ^^ P^o^»d«d with

^t^luT^ not become blind. It is true
that the diet of these non-variable larv« re-mamt the same throughout their duration,
as do the conditions under which they are
destined to Irve.

But suppose that this diet varies, that the
environment in which they are caUcd upon
to live changes, that the circumstances ac-
companymg their development are liable to
g-eat changes: it then becomes evident that
the moult may and even must adapt the or-
^nization of the larva to these new con-
ditions of existence. The primary larva of
the Siuris hves on the body of the Anthro-
phora. Its perilous peregrinations demand
agility of movement, long-sighted eyes and
masterly balancing-appliances

; it has, in fact,
a slender shape, occUi, legs and special organs
adapted to averting a fall. Once inside die

«!«5ki * '* ^" to destroy the egg; its sharp
mandibles curved into hooks, wiU fulfil this
office. This done, there is a change of diet:
after the Andiophora's egg the larva pro-
cecds to consume the ration of honey. The
environment in which it has to live also
changes: mstead of balancing itself on a
hair of the Anthophora, it has now to float
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on t iticky fluid; initead of living in broad
daylight, it has to remain plunged in the pro-
roundest darkness. Its sharp mandibles
must therefore become hollowed into a spoon
that they may scoop up the honey; its legs,
Its cirri, its balancing-appliances must dis-
appear as useless and even harmful, since all
these organs can only involve the larva in
serious danger, by causing it to stick in the
honey; its slender shape, its homy in-
teguments, its ocelli, being no longer neces-
sary in a dark bell where movement is im-
possible, where there are no rough en-
counters to be feared, may likewise give place
to complete blindness, to soft integuments,
to a heavy, slothful form. This transfigura-
tion, which everything shows to be indis-
pensable to the life of the larva, is effected
by a simple moult.

We do not so plainly perceive the necessity
of the subsequent forms, which are so ab-
normal that nothing like them is known in
all the rest of the insect class. The larva
which is fed on honey first adopts a false
chrysalid appearance and afterwards goes
back to its earlier form, though the necessity
for these transformations escapes us endrely.
Here I am obliged to record the facts and to
leave the task of interpreting them to the

140



Hjrpermetamorphosif

future. The Itrva of the Meloidc, there-
fore, undergo four moults before attaining
the nymphal ttate; and after each moult
their characteristics alter most profoundly.
During all these external changes, the in-
ternal organization remains unchangingly the
same; and it is only at the moment of the
nymph's appearance that the nervous system
becomes concentrated and that the reproduct-
ive organs are developed, absolutely as in
the other Beetles.

Thus, to the ordinary metamorphoses
which make a Beetle pass successively
through the stages of larva, nymph and per-
fect insect, the Meloidae add others which
repeatedly transform the larva's exterior,
without introducing any modification of its
viscera. This mode of development, which
preludes the customary entomological forms
by the multiple transfigurations of the larva,
certainly deserves a special name: I sug-
gest that of hypermetamorphosis.

Let us now recapitulate the more promi- .

nent facts of this essay.

The Sitares, the Mcloes, the Zonites and
apparently other Mcloidae, possibly all of
them, are in their earliest infancy parasites
of the harvesting Bees.
The larva of the Meloidae, before reach-
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hig the nymphal state, passes through four
forms, which I call the pnmsry Isrvs, the
seeondsry Isrva, the pseudochrysmHs and the
tertmry Utvm, The psMage from one of
these forms to the next it effected by a simple
moult, without any changes in the viscera.
The primary larva it leathery and aettles

on the Bee t body. Its object is to get itself
earned mto a cell filled with honey. On
reachmg the cell, it devours the Bee*s egg*
and its part it played.
The secondary larva it toft and differt

completely from die primary larva in itt ex-
temal characteriitict. It feedt upon die
honey contained in the uturped cell.
The pteudochrytalit it a body deprived

of all movement and clad in homy in-
tegumentt which may be compared with thote
of the pupc and chrysalidt. On thete in-
tegumentt we tee a cephalic nsatk without
distinct or movable parts, tix tubcrclet in-
dicating the legt and nine pairt of breathings
holet. In the Sitaret the pteudochrysalit it
enclosed in a tort of tealed pouch and in the
Zonites in a tight-fitting bag formed of the
skin of the secondarv larva. In the Meloes
it is simply half-sheathed in the split skin of
the secondary larva.

The tertiary larva reproduces ahnost ex-
Ma
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Mtljr the peculiaritiet of the second; it it en-
dotedi in die Sitaret and probably alto the
Zonitet, in a double vesicular envelope
formed of die skin of die secondary larva
and the slough of die pseudochrysalis. In
die Meloes, it is half^ndosed in die split in-
teguments of the pseudochrysalis, even as
these, in dieir turn, are half-enclosed in the
skin of the secondary larva.

From the tertiary larva onwards the
metamorphoses follow their habitual course,
that is to say, diis larva becomes a nymph;
and this nymph the perfect insect
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CHAPTER VI

CEROCOM*, MYLABRE8 AND 20NITE8

A^ii f'i "®l ^*" ^°'^ concerning the

of which, the Sitaret and the Oil-beetlei
.ttach Uiemselve., like the tiniest of&to the aeece of virioui Bees to get theml
.dye. carried Into the cell wh^re thTy
will destroy the egg and afterwards feed

^^.AA^
''*^''" °^ .^^""y- A most unex-

pected discovery, made a few hundred yardsfrom my door, has warned me once iiffainhow dangerous it is to generalize. To take
It for granted, as the mass of data hitherto

^\lh!iJ^^"^f 'V""*^'^ "• '" ^«'««» thattu the Meloid« of our country usurp the
stores of honey accumulated by the Bees
was surely a most judicious and natural ge-
neralization. Many have accepted it with-
out hesitation; and I for my part was one
of them. For on what arc we to base our
conviction when we imagine that we are
stating a law? We think to take our stand
upon the general; and we plunge into the
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quicktandt of error. And behold, the law
of the MeK d« hat to be struck off the
statutes, a fate common to many others, as
this chapter will prove.
On the i6th of July, 1883, 1 was digging,

with my son Emile, in the sandy heap where,
a few days earlier, I had been observing the
labours and the surgery of the Mantis-killing
Tachytes. My purpose was to collect a few
cocoons of this Digger-wasp. The cocoons
were turning up in abundance under my
pocket-trowel, when Emile presented me with
an unknown object. Absorbed in my task
of collection, I slipped the find into my box
without examining it further than with a
rapid glance. We left the spot. Half-way
home, the ardour of my search became as-
•uaged; and a thought of the problematical
object, so negligently dropped into the box
among the cocoons, flashed across my mind.
^

Hullo I" I said to myself. "Suppose
It were thatf Why not? But. no, yes, it
ts that; that's just what it is I,"

Then, suddenly turning to Emile, who was
rather surprised by this soliloquy:

" My boy," I said, " you have had a mag-
nificent find. It's a pscudochrysalis of the
Mcloidac. It's a document of incak lable
value; you've struck a fresh vein in the ex-
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trtordinarjr record, of thew creaturet. Letu. look at it doMly and at once."
The thing wat uken from the box, dustedby Mowing on .t and carefully examined. I

chma1.. of wme Meloid. It. Aape wa«

old hand and could not mi.take it. wura
t«7S"5 "•""''r *« I ^' ^ *e
and die Oil-beetle. in the .trangenew of it.tran.fonn.tion.: and, what wa. a .^ moreprecjou. fact. it. otcnrrence amidaX^Zof the Mantis-killer told me that i^hMZ
would be wholly diSerent.

*• ''•'"'•

both of u. pretty done. Never m nd- 1«^go back to our wnd-hiU and dig wd h«eanother .earch. I must have the 1^ *!!come, before the p.eudochry,ali.Vl^ *if_^.ble. have the in«ct thkt ccku^ot
Succe.. responded amply to our zeal W«

mere ottcn still, we unearthed larvae whicli

toe Tachyte.. Are these really the larvethat turn into die pwudochrysalid.? It»*em. very probable, but diereTZn for
M6
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doubt. Rearing them at home will dispel
the mistt of probability and replace them by
the hght of certainty. But that is all : I have
not a vestige of the perfect insect to inform
me of the nature of the parasite. The fu-
ture, let us hope, will fill this gap. Such was
the result of the first trench opened in the
heap of sand. Later searches enriched my
harvest a little, without furnishing me with
fresh data.

Let us now proceed to examme my double
find. And first of all the pseudochrysalis,
which put me on the alert. It is a motion-
Iws, rigid body, of a waxen yellow, smooth,
shmy, curved like a fish-hook towards the
head, which is inflected. Under a very
powerful magnifying-glass the surface is seen
to be strewn with very tiny points which are
shghtly raised and shinier than the surface.
There are thirteen segments, including the
head. The dorsal surface is convex, the
ventral surface flat. A blunt ridge divides
the two surfaces. The three thoracic seg-
ments bear each a pair of tiny conical nipples,
of a deep rusty red, signs of the future legs.
The stigmata are very distinct, appearing as
specks of a deeper red than the rest of the
mteguments. There is one pair, the largest,
on the second segment of the thorax, ahnost
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on tbe line dividing it from the fim «gment

ment of the .bdonen except the last, malti^m .U nine pair, of .tigmata. The iw d«?

^"ul • •*'"' "^"^''' •*«P»enri.''Si

The anal extremity diaplay. no peculiarityThe cephalic ma* comprises eight coni^

ot the legs. Sue of these are arranged in twolateral rows; d,e others are between the tZo

in Ae miSr- T ."' *'" ™PP'«»- *«^
responds with the mandibles. Thelemahof

^eenTr? ^"I* S^'^fx. fluctuatffbe!tween 8 and ij millimetres.' lu widdi i.from 3 to 4 millimetres.*

SaratritSc"":;;'.^"^.":; te"^"f'^
zS^-A' '^^ «^-- oa.ttir.ld
Zonites. There are the same rigid 1^°
teguments, of the red of a cough.loz«ge or^rgm wax; the same cephalic mask. 1^1^^At future mouA^n, are repreisnted ^
•tnd^ which are the vestiges of the legs; Ae
J.Sia to .5f5 'wdi^ Translator's Nott
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•tmc distribution of the stigmata. I was
therefore firmly convinced that the parasite
of the Mantis-hunters could only be a
Meloid.

Let us also record the description of the
ttrange larva found devouring die heap of
Mantes m the burrows of the Tachytes. It
IS naked, blind, white, soft and sharply
curved. Its general appearance suggests the
larva of some Weevil. I should be even
more accurate if I compared it with the
secondary larva of Meloe cUatricosus, of
which I once published a drawing in the
Annales des sciences naturelles.^ If we re-
duce the dimensions considerably, we shall
have something very like the parasite of the
Tachytes.

The head is large, faintly tinged with red.
1 lie mandibles are strong, bent into a pointed
hook, black at the tip and a fiery red at die
base. The antennae are very short, inserted
dose to die root of die mandibles. I count
three jomts: .the first diick and globular, die
other two cylindrical, die second of diese cut
•hort abnipdy. There arc twelve segments,
•part from die head, divided by fairly

iw»iCT or tne Sitaret and Oil-beetlet, that proeuicd FabreWt^^fim reputation at an entoSlogi•t^-^r«w/!JSS
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w . htde loiHjer th,„ the re«. with thfSo^

M n the top of the head. Beginninrwith

L'^' «»M<>P«> rim diWde. the donSfrom the ventral turface.

anJ^^J*^
«« 'hort, white and tranaparentand end in a feeble daw. A pair of irioTmata on the mewthorax, near Se tine o^junction with the prothorax; . .SgT on

"**'•'.«•« ° Ae first eight MoXlJ^

TW .tiJL'..*""
°^

'S*
P'««lochr;Mli,.

,^l?^l'' ''L*"^*
'° di'tinguirfi. Varyingw .ize, lAe the pseudochrysalid whichS

to come from it. thi. lani average n^

perform aervice. which one would not at fint

ZTa ^'y/'^l'^ *« MahA Aatt

»lce« Its meal at its ease. They also ser«^
for locomotion. 0„ a firm ^uJ^TJaZ
the wooden top of my table, the linTcanmove about quite well, it toddle* a'oTfc
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eW^d* •"J^y-r* '" •'ody .traight from

po«t,on becomes difficult. The grub now

h^^n^^T:' '^'" " wriggleHpo"-;:
Back, upon its side; it crawls a Uttle way it

VT "^W'ng support come to its assist-ance: and pilgrimage, of some length "renot beyond lU powers.

,.„LT!^''
"y «"«"• '" » box divided intowmpartment. by means of paper partition..Each space, representing about the capaci^of a Tachytes<ell, received it. layer of sand

^ pde of M«,tes and iu larva. And more

Where I had reckoned upon keeping the
banqueters ijolated one from the oth^eaA

covered n«t day in another chamber, where
•t was shanng its neighbour's repast. It hadAerefore climbed the partition', which f^r

h^ 7* J ^** "^ "° If"** height, or else

Thi. I. enough, I thmk, to prove that the grub

oM.V» " •''y-":^""*. " are the Urv.of the Sitares and the Oil-beetles when de-vouring the ration of the Anthophora.
1 imagine that, in the burrows of the

iji
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Tachyte., ^e grub, when iu heap of Mantes
.. con«.med. move, from ceU to «U\»S U
«^A1o«*^

"• »""*'"*• ^'^ -bterranean
«curiion. cannot cover a wide range, butthey enable it to vi.it a few adjaceTceS
I have mentioned how greatly thi T^hn^'provwon of Mante. varie.." The nnJuer""»« ""finly faU to the male,. wWdi .«puny dwarf, compared with thei'r co^^.
on.; die more plentiful faU to die female..

lotted die Kanty maKuline ration ha. notperhap. «.ffic.^nt with d.i. Aare; it want, m«tra portion, which it can obtain by Aa"
It wdl eat according to the meaaure of

l^"u^ •"'" "»'» *« ^M develop,ment of which it. race aUow.; if it wander
about wid.out finding anydung, it wiU fa,t

die diference. which I note in bodi the

SZfn^ •*?• P^-^x^n^d., difference,
amounting m hnear dunenaion. to a hundred
per Mnt and more. The ration., rare or
abundant according to die celU lit upon,wou^d detenmne die .ize of die parawte"
iJunng die active period, die larva un-

B^J^ TLSf .** '^•*'^. «• "« y Vr*»ni in
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deijoe. a few moult,; i have mtntucd at
leajt one of the«. The creature .tripped

itt meal, which wa$ interrupted while the old
•kin was d,«d; ,t embraces with it. len an-

nibble her Whether simple or multiple,
this moult has nothing in common with the
renewals due to the hypermetamorphosis.
which so profoundly change the creature'i
appearance,

.-^!3.''"'^' "*""« '" ** partitioned box isenough to prove how right I was when I

Mantes as the origin of the pseudochrysalis.Ae object of my eager attention. The
rio„.?7' I*"*, ^ '"f" •"PP«««' ''ith ad5!
tional food as long as it accepted it, stopseatmg at last. It becomes motionless S
Sl^*' TK ' '^:<^r """ '•"'* iSlelTintol^ ^hen die skin split, across the head

» Arust back; and the pseudochrysalis a^
« ««.'V.'!J*'

*'"°'«ely naked. It is white

fairly rapidly it turns to the russA hue ofvirgm wax, with a brighter red at the tip,of the vanon, tubercle, which indicate the
'S3
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fiitare leg. and moutli.p«rtt. Thw thed-

PJ««»diT«l.t uncovered. rectU. tl^ m<Se

bLtKr?**r. •*""«" '» *• oa!

S^.r« J
"• d««ereiit from di.t of the&t^ and Ae Zonite., whoM p^udid^.h. remam, whoUy enveloped hS,t

The mift that surrounded ut at <-k» *».t»

.^^ImW- Thi.i.r„deedVMelSd:

•mong the parasite* of iti She W.J
tne Mcewerftil of Mante* provided bv aTachyte, The Nordi-American whiraBatl

eggt laid by the Grairtopper.. Thii ia .
legitmute acquirition on A^r part not ai^egal .eizure of the food^tor« ofX"No one „ far at I am aware, had a7m
ou» Meloid. It It neverthelett verv remark

«det of Ae Atlantic, wit weakneu for the«.vour of Locutt: one devour, her egm;Z
«54
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otfcer a repretentative of the order in »K.

for »? oH."P'»'" *° »« *i« Predilectio^

Z ** OrthoP'^on in a tribe who,e cWe

"

»uch opposite taMea? If they .Drinrfrnn!

s.^n:",r';K''"''
*" *«--SmX o"

How dW aTi
*• '°»«'«P»ion of honey?now did the Lamb become a Wolf? Thi.

" Ae great problem which wa. once .et «
T h^""*"^ '°™' •'y *« Spotted Saw«a honey^atin, relative of the Be^S
m^Jonceln!"'""

'^^ '^•«'°» '» ""o"
'

ToP! '°"°r"e y««'. »t the beginning ofJune, wme of my paeudochryaalida ,plit op^
tr«,.ver.ely behind the head and uZh^
oacit, eicept the last two or three seementt

rrom a simple examination with the pocketlens, appears to me, in its general feature.

TakM !«? f
Ta^Aytes' provisions. It isnaked and pale-ycUow, the'colour of butter.

N0U.
"""^^ ^'^M «forementionedw- Tr^wWi
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It it «Ciive and wriggles with awkward move,
mentt. Ordintrily it Vet upon itt tide, but
It can alto ttand in the normal potition.
ihe creature it then trying to ute itt legt,
without finding tuffident purchate to enable
It to walk. A few dayt later, it relaptet into
complete repote.

Thirteen tegmentt, including the head,
which It large, with a quadrilateral cranium,
rowided at the tidet. Short antenne, coni
tisting of three knotted jointt. Powerful
curved mandiblet, with two or three little
teeth at the 'end, of a fairly bright red.
Labial palpi rather bulky, thort and widi
three joints, like the antennae. The mouth-
parts, labrum, mandibles and palpi are mova-
ble and stir slightly, as though seeking food.A smaU brown speck near die base of each
antenna, marking the place of the future
eyes. Prodiorax wider than the tegmentt
that come after it. These are all of one
width and are dittinctly divided by a furrow
and a slight lateral rim. Legs short, trans-
parent, without a terminal claw. They are
three-jointed stumps. Pale stigmata, eight
pairs of diem, placed as in the pseudochry-
sahs, that is, the first and largest pair on the
line dividing the first two segments of the
thorax and the seven others on the first seven

xj6
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tbdomiiitl tegmenti. The lecondary larvt
and the pieudochryialit alio have a very
miaU ttigma on the penultimate segment of
the abdomen. Thit itigma hai disappeared
in the tertiary laiya; at least I camiot detect
It with the aid of a good magnifying-glass.

i-astly, we find the same strong mandibles
as m the secondary larva, the same feeble
lep, the same appearance of a Weevil-grub.
I he movonents return, but are less clearly
marked than in the primary form. The
passage through the pseudochrysaUd state
has led to no change that is really worth de-
scnbing. The creature, after this singular
phase, IS what it was before. The Meloes
and Sitares, for that matter, behave similarly.

1 hen what can be the meaning of this
pseudochrysahd stage, which, when passed,
leads precisely to the point of departure?
1 he Meloid seems to be revolving in a circle •

It undoes what it has just done, it draws
back after advancing. The idea sometimes
occurs to me to look upon the pseudo-
chrysalis as a sort of egg of a superior or-
ganization, starting from which the insect
foUows the ordinary law of entomological
phases and passes through the successive
stages of larva, nymph and perfect insect.
Ihe first hatching, that of the normal egg,

^S7
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miket die Meloid go dirough die larviJ
dimorphiim of die Anthrix and die Leuco-
•pw. The primary larva finds its way to die
victualt; die secondary larva consumes diem.
1 he second hatching, diat of die pseudo-
chrysahs, reverts to die usual course, so that
die insect passes dirough the diree customary
forms: larva, nymph, adult.
The tertiary larval stage is of brief dura-

faon, lasting about a fortnight. The larva
then sheds its skin by a longitudinal rent
along die back, as did die secondary larva,
uncovering die nymph, in which we recognize
the Beedc, the genus and species being abnost
determinable by the antennc.

u Ti^^
*^^on^ year't development turned out

badly. The few nymphs which I obtained
about die middle of June shrivelled up widi-
out tttaining die perfect form. Some
pseudochrysalids remained on my hands
widiout showing any sign of approaching
transformation. I attributed diis delay to
lack of warmdi. I was in fact keeping diemm the shade, on a what-not, in my study,
whereas under natural conditions they are ex-
posed to the hottest sun, beneath a layer of
sand a few inches deep. To imitate these
conditions widiout burying my charges, whose
progress I wished to follow comfortably, I

is8
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placed the jMeudochryMlidt that remained on
a layer of freth und at the bottom of a glaM
receiver. Direct ezporare to the tun was im-
practicable: it would have been fatal at a
period when life it subterranean. To avoid
le, I tied over the mouth of the rfcciver a
few thicknesses of black cloth, fo rcprencnt
the natural screen of sand; and chc appa.-atuj,
thus prepared was exposed for <orne w*fks
to the most brilliant sunshine in r.v v'niow.
Under the cloth cover, which, o vinj, tr its
colour, favours the absorption o{ heat, the
temperature, during the day-tin- became
that of an oven; and yet the pseudochrysaiids
persisted in remaining stationary. The end
of July was near and nothing indicated a
•peedy hatching. Convinced that my at-
tempts at heating would be fruitless, I re-
placed the pseudochrysaiids in the shade, on
the shelves, in glass tubes. Here thfy
passed a second year, stiU in the same con-
didon.

June returned once more and with it the
appearance of the tertiary larva, followed
by die nymph. For the second time this
•tage of development was not exceeded; the
one and only nymph that I succeeded in ob-
Uinmg shrivelled, like thoac of the year be-
fore. WiU these two failures, arising nq
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doubt froni the overdry atmosphere of my
receivers, conceal from us the genus and die
species of the Mantis^ating Meloid? For-
ninately, no. The riddle is easily solved by
deduction and comparison.
The only Melodiae in my part of die

country which, diough dieir habits are still
unknown, might correspond in size widi
either the larva or the pseudochrysalis in
question are die Twelve-pointed Mylabris
and SchaeflFer*s Cerocoma. I find the firstm July on the flowers of die sea scabious; I
find die second at die end of May and in
June on die heads of die ties d'Hycrcs ever-
lasting. This last date is best-suited to ex-
plain die presence of die parasitic larva and
Its pseudochrysalis in die Tachytes' burrows
from July onwards. Moreover, die Cero-
coma is very abundant in die neighbourhood
of the sand-heaps haunted by the Tachytes,
while die Mylabris does not occur there.
Nor is diis all : die few nymphs obtained have
curious antenna, ending in a full, irregular
tuft, the like of which is found only in the
antennae of the male Cerocoma. The Myla-
bris, therefore, must be eliminated; the an-
tennae, in the nymph, must be regularly
Jjointed, as they are in the perfect insect.
There remains the Cerocoma.

i6o
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Aiiy lingering doubts may be dispelled: by
good fortune, a friend of mine, Dr. Beaure-
^rd, who is preparing a masterly work upon
the Blister-beetles, had some pseudochry-
salids of Schreber's Cerocoma in his possess-
ion. Having visited Serignan for the pur-
pose of scientific investigations, he had
searched die Tachytes' sand-heaps in my
company and taken back to Paris a few
pseudochrysalids of grubs fed on Mantes, in
order to follow their development. His at-
tempts, like mine, had miscarried; but, on
comparmg the Serignan pseudochrysalids
with those of Schreber's Cerocoma, which
came from Aramon, near Avignon, he was
able to establish the closest resemblance be-
tween the two organisms. Everything there-
fore confirms the supposition that my dis-
covery can relate only to Schacffer's Cero-
coma. As for die other, it must be elimi-
nated: Its extreme rarity in my neighbour-
hood IS a sufficient reason.

x/t !V*.^***^"*
***** ^^ «*»«* of die Aramon

Mcloid IS not known. If I allowed my-
self to be guided by analogy, I should be in-
dmed to regard Schreber's Cerocoma as a
parasite of Tachytes tarsina, who buries her
hoards of young Locusts in die high sandy
banks. In diat case, the two Cerocoma

i6i
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would have . .imil.r diet. But I Icve it ta

d,.T!l!/p'"'
'\,^«°P''«'-e<J: the Meloid

on the blouomi of the everlatting. Whei«ver I ,ee .t. m^ attention i. attrited bvl^u„u«,.l peculUrity: the g^at^:^ ^J
!^ *»* " »"« to.™** between one .peci-

tee ttunted creatures, females as weU a.

otawr betterjdeveloped companions. T^

T^ Mylabrn present difference, quitTaspronounced m this respect^e cause which malces a dwarf or a riantof the same msect, irrespective of i^*^
oTf<^d.°"'l''ftr"'" V «"«- "-"%
to K^,u C*'";'*"'f •

" I 'o^)"*. i« obliged

I^H^^
'h'. Tachytes- game-Iarder for itSf

fim r. too f
•"'^?'*

r** ' *''<». when Aelirst IS too frugally fum shed, it mav be.mapned that the hazard of the Ld ^doet

r.T'J"" '" *' «""« '^'y. but raAeraUot. abundance to one and ,4nury toTother The grub that does not eat its fiUremam. small, while the one that gluts itself
i6a
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growf fat. Theie differcncct of lize, in them-
•clvcs, betray parasitism. If a mother's
pains had amassed the food, or if the family
had had the industry to obtain it direct in-
stead of robbing others, the ration would be
practicaUy equal for all; and the inequalitiesm size would be reduced to those which often
occur between the two sexes.
They speak, moreover, of a precarious,

risky parasitism, wherein the Meloid is not
sure of finding its food, which the Sitaris
finds so deftly, getting itself carried by the
Anthophora, after being born at the very
entrance to the Bee's galleries and leaving
Its retreat only to slip into its host's fleece.A vagabond obliged to find for itself the
food that suits it, the Cerocoma incurs the
risk of Lenten fare.

One chapter is lacking to complete the his-
tory of Schaeffer's Cerocoma: that which
treats of the beginning, the laying of the eggs,
the egg itself and the primary larva. While
watching the development of the Mantis-
eating parasite, I took my precautions, 'n the
first year, to discover its starting-point. By
ehminating what was known to me and seek-
ing among the Mcloidae of my neighbour-
hood for the size that rorrcsponded witfi
the pseudochrysalids un.arthed from the
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only Sch«c£Fcr's Cerocoma and the Twelve-
spotted Mylabris. I undertook to rear thesem order to obtain their eg^. 3.

.ontlJ" ]5*?1?''^ ""{ comparison, the Four-
spotted Mylabris, of a more imposing «ze,
was added to the first two. A 7oi^W,. m«/,V« whom I did not need to co*
suit, knowing that she was not connected with

h^r '^"!LllL?*"r *"^ ^^^''^ ^«"^« Withher pseudochiys^, completed my schoolof egg-kyers. I propoKd, if poss*k, to
obtain her pi;Mary brva. Lastly, I had
formerly reared some Caatharides with ^
Object of observing their cgg4ay««. la all.
five speaes of Blist^bcedc'^Srcd i„ .breedmg^age, have left a few lines of nolcim my records.

^^
The method ^ Karag » of the slmpfettEach speaes is placed »drr a krgTw

gauze dome sta^o^ k a hasin fil& wiA

bottle full of water, in widdi the food sod.!and keep, frerfi. For tkt CmM^^
IS a bundle of ariKwig.; for AeF^^Sj^
Mylabns, a h.^ of bi«fa.eed (CwSX^
ar^.jj«.) or p«raiea (P. bu^^L^^^^f
which the msert aibWes orfy the corolhe!
l^or the Twelvc^potted Mylabris, I provide

16^
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Wotsoim of the sctbious (Scabiosa msn^

^2 : for the Zonitis, the full-blown heads
oraie eryngo {Eryngium campestre)

; for^«fftr • Ccrocoma, the heads of the lies

rhcsc ^ttt last nibble more particularly the
amfters, tmtt rarely the petals, never the

Ajofff intellect and sorry manners, whichhmrmy repay the minute cares involved in the
reariiy To browse, to love her lord, to
dig a hole m the earth and carelessly to bary

.dult Meloid. The dull creature acquires
» httle mterest only at die moment when diemale begms to toy widi his mate. Every
peciet has Its own ritual in declaring itt
passion; and it is not beneath the digni^ of
the obwrver to witness the manifestations,
sometimes so very strange, of the univcnd
liros, who rules the world and brinfs a
tremor to even the lowest of the brute crea-
tion This IS the ultimate aim of die iwcct.
which becomes transfigured for diis solemn
function and then dies, having no more to doA cunous book might be written on di^
subject of love among the beasts. Lone
ago die subject tempted me. For a quarter
of a century my notes have been slumbering,
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duitily, in a corner of my librarv I *irH^.»

tte C«nth.ndc^ I am not the (irtt, I know

Meloid of the Art^eej but the chanae ofnarrator may give the narrative a ^?„

bl4 trtaf'"l",!t '• "'"^"y "«»
-^—

.

.* -^ '°^*'^ comes upon theKene approaches her from behind, sudde^mount, upon |ier back and embraced her with

mTJ'Z"^ ll^t''**-
Then whh i«*abdomen, which he lengthen! a. much at

feml "^'"fpti^Uy »'»P» tha^^the

dl ,Wi •
'^''*' "^ » ""'herwoman'. bat,

a1^" and'°h'""?'"'."P'**y- With hif^ /• l^"
.
^<>'-«->*8». which remain

rim
'•4^""°1»'y ^'''" *« "«k of the vi^

ATai^rou, Iwain
'"'' ~"''*' "^

Xtifa *"" "" "'''"" "" "'^ '"

Meanwhile, the beloved make, herself•maU, openwg her wi^.jg<„e, slightly, hiding
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*• thou^ to escape the erotic thunderstorm
tttt It burtting upon her back. But theptroxym cahn. down. The male extend!

i^e the arms of a cross and in this ecstatic

witness the ardour of his desires. Theantennr and the belly are held motionless!m a straight line; the head and the corsele

ihnl^ '?^ °1 ''?°** ^°« "°* J"^ long.

f^rK /; *'u''
"^^ ^'™*'^' h" *PP«titc undit

turbed by the passionate protestations of her

Tnier
{^5^'^^***'*'y resumes the nibbling

mn^??*''
P*^°y»™ l>""te ^ordi. Oncemore the male's blows rain upon the neck ofthe tightly-clasped victim, who hastens to bow

lier head upon her breast. But he has no
mtojtioo of aUowing his UdyW to ^«pe

placed at the juncture of the leg and the
tarsus, hd seizes both her antcnn*. The
tanus folds back; and the antenn* are held asma vice The suitor pulls; and the caUous
one is forced to raise her head. In this
posture the male reminds one of a horseman
proudly sitting his steed and holding the
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reini in both handi. Thui mattering htf
mount, he it tometimet motionlett and tome-
timet frenzied in hit demonttrationt. Then,
with hit long abdomen, he lathet the female't
hmder-partt, firtt on one tide, then on the
other; the front part he flogt, hammert and
poundt with blowt of hit antennc, head and
feet. The object of hit detiret wiU be un-
feehng indeed if the refute to turrender to
to pattionate a declaration.

Neverthelett the ttill requiret entreating.
The impattioned lover retumet hit ecttatic
immobility, with hit quivering armt out-
ttretched like die limbt of a crott. At brief
mtervalt the amorout outburttt, with blowt
contcientiouily dittributed, recur in altema-
faon with periodt of repote, during which
the male holds hit fore-legt crottwite, or elte
matters the female by the bridle of her an-
tenn«. At last the flagellated beauty aUows
herself to be touched by the charm attendant
on hit thumpt. She yieldt. Coupling taket
place and lasts for twenty hours. The he-
roic part of the male's performance is over.
Dragged backwards behind the female, the
poor fellow strives to uncoi^le himself. His
mate carts him about from leaf to leaf, wher-
ever she pleases, so that the may choose the
bit of green stuff to her taste. Sometimes he
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»l«o takes a gaUant resolve and, like the fe-
male, begins to browse. You lucky creatures,
who, so as not to lose a moment of your four
or five weeks' existence, yoke together the
cravings of love and hunger I Your motto
"» A short hfe and a merry one."

*fc. r ^T^??** ^^° " * 8«W« fireen like
the Canthandes, seems to have partly
adopted die amorous rites of her rival in
dress. The male, always die elegant sex in
the insect tribe, wears special ornaments.
1 he horns or antennae, magnificently com-
phcated, form as it were two tufts of a diick
head of hair. It is to this that the name
Cerocoma r^ers: the creature crested widi
Its horns. When a bright sun shines into the
breeding<age, it is not long before die in-
sects forai couples on die bunch of cveriast-
mgs. Hoisted on die female, whom he em-
braces and holds widi his two pairs of hind-
legs, the male sways his head and corselet
up and down, aU m a piece. This oscillatory

Zr!T?u ^r* T ^^ ^'^ precipitation of
that of die Candiaridcs; it is cahncr and as
It were rhydimical. The abdomen more-
over remams motionless and seems unskiUed
in those slaps, as of a washerwoman's bat,
which die amorous denizen of die ash-tree
so vigorously distributes widi hn belly

i6p
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While the front half of the body iwinnup Md down, the fore-Ieg, execute iuSP.MW on either «de of the tightdS^
femiik, moving with .ort of twirl, »"Pid^y th.t the eye en hardly foMow AeiJ^Ihe female appear* inaentible to thia <l-«l.

«««>«• The rejected mitor leave* her andmovet on to another. Hi. dizzy, twirlingpa.«., h.. proteatation. are eve^^here r

'

rather the spot i« not propitioua. Captivity
appear, to weigh «pon the future moC
Before hatenmg to their wooer, they mu"have the open air, the «,dden joyful Bightfrom du.ter to clu.ter on the Juilit rioS

t^5,^^Vi^ """'• ** Cerocom. re-

of Ae bn^Stl'
'"'''" ""^ •^** '^ *« ••" •«

Among male, the .ame OKiUation. of thebody and the .ame lateral flagellation, are
frequently pr.cti.ed. While the upper onemake, a tremendou. to-lo and whirl, hi. len,

%TJl^l^^^ '"'"• Sometimeft
Aird Katterbram come, on the Kene. wme-

heap of hi. predecessor.. The uppermost
I7»
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bobi up and down and makes swift rmrJn-.

«^^JL 7^"J '" ** *°"'^ of therejMtedbeguiled for a moment.

ti^^f'^^*"*'- A few rapid vibra-

Wefcr Th7» •
^'•"??" eo-W »ot be

1 / . * pwnng, w th the creature.

'lie M .V"* '.-'• ~"'y «» hoStIhe Mjrlabrei alto muit be very exoedi
t.oui m their preliminarie., w nwA ^.tmy cage., which were kepi weZ^k^d for

batche. of tat without giving me a linide

Thi. take. pUce in August for our two
S^f* ?' MyUbre.. In the vegetable mo^S
^^ fr *"? '*..• ''°""- '° *« wire-gauzedome, the mother dig. a pit four-fifth, of anmch deep and a. wide a. her body. Thi.^the place for the egg,. The laying la. .barely half an hour. I have .e^lt 1,

of the Mylabri. point, to an incomparablylew numerous family. The hiding-placH
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next closed. The mother sweeps up the rub-
bish with her fore-legs, collects it with the
rake of her mandibles and pushes it back into
the pit, into which she now descends to stamp
upon the powdery layer and cram it down
with her hmd-Iegs, which I see swiftly work-
mg. When this layer is well packed, she
starts ral ing together fresh material to com-
plete the filling of the hole, which is carefully
trampled stratum by stratum.

I take the mother from her pit while she is

engaged in filling it up. Delicately, with the
tip of a camel-hair pencil, I move her a couple
of inches. The Beetle does not return to her
batch of eggs, does not even look for it.

She climbs up the wire gauze and proceeds
to graze among her companions on the bind-
weed or scabious, without troubling herself
further about her eggs, whose hiding-place
IS only half-filled. A second mother, whom
I move only one inch, h no longer able to re-
turn to her task, or rather does not think of
doing so. I take a third, after shifting her
just as slightly, and, while the forgetful
creature is climbing up the trellis-work, bring
her back to the pit. I replace her with her
head at the opening. The modier stands
motionless, looking thoroughly perplexed.
She sways her head, passes her front tarsi
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through her mandibles, then moves away andchmbs to the top of the dome without at-
tempting anything. In each of these three

What dien are this maternity, which the
touch of a brush causes to forget its duties,and this memory, which is lost at a distance
of an inch from the spot? Compare with
these shortcomings of the adult the expert

JTnnir'r' ^^ '^' P""^"y ^*r^»' whichknows where its victuals are and as its first
action introduces itself into the dweUing of
the host that IS to feed it. How can time and
experience be factors of instinct? The new-born animalcule amazes us with its foresight:
the adult msect astonishes us with its stu-
pidity.

With both Mylabrcs, the batch consists ofsome forty eggs, a very small number com-

Sitaris. This hm.ted family was already
foreseen, judging by the short space of time
which the egg-layer spends in her under-

f!i,ZlA M^i"?- •

^'" '«g» of the Twelve,
spotted Mylabris are white, cylindrical
rounded at both ends and meisur^ a

3

metre and a half in length by half a miUi-metre m width.' Those of the Four-spotted
^ -osix 4)19 tDch.^ Translator's Note
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Mylabris arc straw coloured and of an elon-
gated oval, a trifle fuller at one end
than at the other. Length, two millimetres

;

width, a little under one millimetre.*
Of all the batches of eggs coUected, one

alone hatched. The rest were probably
sterile, a suspicion corroborated by the lack
of pairing in the breeding-cage. Laid at the
end of July, the eggs of the Twelve-spotted
Mylabris began to hatch on the 5th of Sep-
tember. The primary larva of this Meloid
IS stil unknown,, so far as I am aware; and
I shall describe it in detail. It will be the
starting-point of a chapter which perhaps
will give us some fresh sidelights upon the
history of the hypermetamorphosis.
The larva is nearly 2 millimetres lonjr.a

Coming out of a good-sized egg, it is en-dowed with greater vigour than the larv«
of the Sitares and Oil-beetles. The head is
large, rounded, slightly wider than the pro-
^orax and of a rather brighter red. Man-
dibles powerful, sharp, curved, with the ends
crossing, of the same colour as the head,
darker at the tips. Eyes black, prominent
globular, very distinct. Antenna fairly long,

J
^8 X 4>S9 inch.— Translator's Note.

* .078 inch.— Translators' Note.
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with three joints, the last thinner and pointed.
Falpi very much pronounced.
The first thoracic segment has very nearly

the same diameter as the head and is much
longer than those which come after. It

i^^\ %K°'^
of cuirass equal in length to

almost three abdominal segments. It is
squared off m front in a straight line and isrounded at the sides and at the back. Is

h!rHl' '\u'f^' i"^-
^^' '^^^'"d ring ishardly a third as long as the first. It is flso

red, but a little browner. The third is dark
brown, with a touch of green to it. This
tint IS repeated throughout the abdomen, so
that in the matter of colouring the creature
IS divided into two sections: the front, which
18 a fairly bright red, includes the head and
the hrst two thoracic segments; the second,
which IS a greenish brown, includes the third
thoracic segment and the nine abdominal
rings.

The three pairs of legs are pale red, strong
and long considering the creature's small-
ness They end in a single long, sharp claw.

I he abdomen has nine segments, all of an
olive brown. The membranous spaces which
connect them are white, so that, from the
second thoracic ring downwards, the tiny
creature is alternatively ringed with white
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and olive brown. All the brown ring. bnV
».-T A°"' 'P"" •"'"• The anal «g.
ment, which is narrower than the re$t, bear,
at the tip two long cirri, very line, .lightly

d^men " " '""* " *' ^*'°^' "^

.^^j'V'^f'^"'"'"" «"»•>'«» » to picture a.turdy httle creature, capable of biting lustily
w^th It, mandible., exploring the counfry withte big eye. and moving about with .ix stronghaipoon. as a support. We no longer haveto do with the 'puny louse of the oibeetk!
which hes m ambush on a cichoriaceous blo.^.om in order to .lip into the fleece of a bar-

Ska2 ?l"°'
"** *' "»''' "torn oflie

where ' ir i', h'Tri'
'" ' """P °" ^e .pot

door I I T^"^' *' *' Anthophora'.

,,Tl ''J^' '"'""8 Mylabri, striding

it wafboTn."
'^"^'^ *• «'"' *"••' '" '^W"*

I IJ^t i' R '"''If ^,.
'*^''« <»°« '' '''"'t?

setTnn ^I,
"• " "»'"*<».' to see if it willsettle on the insect as the Sitares and Oil-beetles would not fail to do. My offer i.•corned. It is not a winged conve/ance Aamy prisoners require.

The primary larva of the Mylabris there-

i;6
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fore docs not imitate those of the Sitaris and
the Oil-beetle; it does not settle in the fleece
ot Its host to get itself carried to the cellcrammed with victuals. The task of seek-
ing and finding the heap of food falls upon
Its own shoulders. The small number of the
eggs that constitute a batch also leads to thesame conclusion. Remember that the ori-mary larva of the Oil-beetle, for instance, set-
ties on any msect that happens to pay a mo-
mentary visit to the flower in which the tinv

vLT't'l^^^'''^^^^-^"^- Whether this
visitor be hairy or smooth-skinned, a manu-
facturer of honey, a canner of animal flesh or
without any determined calling, whether shebe Spider. Butterfly, Fly or Beetle makes no
difference: the instant the little yellow louse
espies the new arrival, it perches on her backand leaves with her. And now it all de-pends on luck I How many of these stray
travellers must be lost; how many will never
be carried into a warehouse full of honev
their sole food I Therefore, to remedy "hisenormous waste the mother produces an in-
numerable family. The Oil-beetle's batch of

aUheVJ^'^'^'T''
P^°<^igi«"S too is that

advent^^er' '
'' '"^"^'^ '" ^^'"^^^^ '^^''

If, with her thirty or forty eggs, the Myla-
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«o »trict?y Ibiild ^f m"'"''F»'- for
i« needed Th. *".'''' ' **f" ™Mhod

the .torv ofX T i

""'^o" complete

foIIoJT
' ^'''''"•potted Mylabri, a.

nea^thr,!',' '"-'" '"' *88« underground

moien' CreShai^^ "'* *°""-

leave their lodgS'^tS ''"""je™"',

within a re,tri?ted^"dfu? r./a;cirlfr'rows containing food TK rf? °' °"'"

sturdy legs aUow of thl '^'^^ ^'''''"^^'»

vcstigations tL?! ^t^
""derground in-

o- .!
1 he mandibles, which are in.f

young larva of tTe Be^^'VteTr."'
*'

peftor, whom it i, important to g:";^;

CK or the dKTe s "gSb'''''Af^ri;^
""

of ngandage, which mf^'be c^ip/re^d^f;'that of the pnmary larva of the SitarisTJk



Cerocomaj, Mylabrej and Zonitej

Anthophora*. egg, the Meloid, now the ^kpo.«..or of the victual.. dofF,' ifla^.^^
ray and become, the pot4,ellied grub, the

oZ7"tk^ ** p^p'^y »» '"«««y «^
MrtU '" ""

"Itr^'y '"'PWon* on mypart nothmg more. Direct obwrvation w«lI beheve, confirm them, .o cIo.e i, theirZl
nection with the known fact..

They are Zo«., J^ndl'^^^^n
I W^mtV^ '5'""' '" "O*'' ^olu^: •

inth. ™n "/** "' I^^dochrysalis foui^d

Three-pronged Cmia. which pile. it. ceU, ina dry bramb wtem, and the Three-horaed0.™a and aI.o Latreille'. 0,mia, boA of

Ae She^ T?'
ne.t. of the Chaliclnloma ofthe Shed,. The «cond Zoniti. i. to^av add-

Burnr^
!™on>plete I have obtained theBurnt Zoniti., m the first place, from tne cot-ton pouche, of^nihidium .«^«r "who,«fethe Three-toothed Osmia, makes her ne. s inthe bramble,, i„ the second place, from the

Tr^lJ:',"1!:u."' "^ "'*"'•• <*"* ^ «'• «.<! x-

If



The Glow-Worm and Other Beetles

mon acacia: in thmtlilA \ I
°' ^^^ ^^"^'

tS?"'i
°^ '!"» '" *« "he" ofV deri Sn.il"

^''own- In short, the secondary larva

tloiJi' S^^rw;!:iL^/J^".^^^^ "«» Re,in.bee men-

i8b
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wa. wft. white, big*ellied, blind, with rui' -

by the ihed ikin of the secondary larva ofZomu, „ut,ca. consisting, lilce the other, of

4epttCnr'"'• ""'"» ""-'^ -"
Let us continue our examination of the

relics of the Burnt Zonit-,. The pseudo!
chrysahs .. red. the colour of a c^ughl
fe«nge. It remain, intact after openi^,
except m front, where the adult in«ct hu
emerged. In shape it is a cylindrical bag.
with firm, elastk walls. The segmentatio*
. plainly visible. The magnifying-glas.
show, the fine star-shaped dotfalready o"•erved m the Unarmed Zonitis. The stie-
matic apertures have a projecting, dark-red

studs, hardly protruding, a little darker than

f'
™" °f ">« »Wn- The cephalic mask is

ni?^-°.-' ^-T
""""'dings which are not

easy to distinguish.

sheath I find a httle white wad which, when
placed in water, softened and then patiently
unravelled with the tip of a paint-brush!
yields a white, powdery substance, which is
uric acid, the usual product of tl.e work of
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needle and ffradualWhtl.i,- ^* ?" ^'""^ «

layer.. oncTouLuytr^'^M^^ *^°

•ppearance .„d cunZt^"^!'^^^ ""

inner ,«; ,1,. ?" ""J
"" '''"'''* *.t thi.

of the p.e„do5fm^^^^^^
the envelope

ffif„^' ^
^-'^ Sh i"r;r'rc

pr^'Xtr?-
!:':;"e':,.-;;r-e-j

ont, ow„ .p%js^ Srrpr^.;^e?^?the pscudochrysalis. When L7lu^c
'"e.the.d/^.heUenlt'.td^'whS
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tertiary

» a

•ur-

colouring to the ca.t .kin of the
ftich was mieparably fixed-'"-'

^;
"'"^ Pwudochryiahs.

of the p.eudo^^2 lath '

Th. T'^'t•Ion. doe, not 7dhere to UenS:,,^'™?^

form ;!J°!ri
*'"' *' Oi|.beetkTe.ch

^« .."i ."" hypermetamorphMi, b«:om«

[-mS^Ttu^dnorraV^jri^
forther connection with it. In the Siure,

main eTcw/?"?/" ""' ™P'""<' «""«'
mam enclosed ins.de one another, but withan mterval between, so that the tertran^larva can move and turn as it wishes in^Nmultiple enclosure. In the Zon^s A rVthe same arrangement, with this differenci
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that, until the nymph appears, there is no

empty space between one slough and the next.

The tertiary larva cannot budge. It is not

free, as witness its cast skin, which fits so

precisely to the envelope of the pseudochrys-

alis. This form would therefore pass un-

perceived if its existence were not proclaimed

by the membrane which lines the inside of

the pseudochrysalid pouch.

To complete the story of the Zonites, the

primary larvaas lacking. I do not yet know
^t, for, when rearing the insect under wire-

gauze covers, I never succeeded in obtaining

a batch of eggs.

II



CHAPTER VII

THE CAPRICORN

]VfY youthful meditations owe som. h,„„

smell ii^'heTct^f a""*
*' f"" "'

faiA?n .„li
'^^

twenty-year-old mind, full of

g in orsan'd"' f"'''"
''^'^' -p"« "^

"

^onunlXi„L=-i™-nnu-

ttons, in which he im« „r. .
" ?* ^'^"' ^« ''«-

man, and endows it "IS S/. "^«' organized like a
ning with that of smdf H '!!"" °"« ^y «>°e. begin-
imaginative reconstrSn t£t afPJ,"

''^ ? Procen of
•11 human knowledge ir* «« i

' ''"'"/° faculties and
to the exclusion of any oSer^,*'"°?^°""««* -ensation,

ever3^inghasit,Vou"ein.en..S''*''' '^"'^ « "»»<»«.
what he has acquiredZ^TVa^wJ^T " "°**''°« •*•"
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tcr, the animal. The Capricorn shaU teach
in that the problem is more obscure than the
abbe led me to believe.

When wedge and mallet are at work, pre-
parmg my provision of firewood under the
grey sky that heralds winter, a favourite re-
laxation creates a welcome break in my daily
output of prose. By my express orders, the
woodman has selected the oldest and most
ravaged trunks in his stack. My tastes
bring a smil^ to his lips; he wonders by what
whimsy I prefer wood that is worm-eaten,
chtrouna, as he calls it, to sound wood, which
burns so much better. I have my views on
the subject; and the worthy man submits to
them.

And now to us two, O my fine oak-trunk
seamed with scars, gashed with wounds
whence trickle the brown drops smelling of
the tan-yard. The mallet drives home, the
wedges bite, the wood splits. What do your
flanks contain? Real treasures for my
studies. In the dry and hollow parts, groups
of various insects, capable of living through
tiie bad season of the year, have taken up
their winter quarters : in the low-roofed gal-
Icries, galleries built by some Buprestis Bee-
tie, Osmias, working their paste of masticated
leaves, have piled their cells one above the

i86
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«P». the larv* of tZr -^ '"*'' i™<7
«'^i). the7ie/au4o,Trr ^'ir-'"*>«
«g. have ,et up thrirhome

"" ""''°-

bits of mu,ti^J^!T"°l°'«"''^^t'°'^-
time of yearXS '"«/''°"' At this

them o/t^o'-itT tef"n; ""'

abdri feat oir'th:'.* I "r"'''^hot weather comVTin l^'l^'^^r *?'
wood therefore. I„See yclh '"'if!

J^*
tnis lone oerinH ^(

,.^^,/"rs. How is

'pent? V wandelrj^-f '".'' '"P*'^'''''

thickness of the o^ k mf•'' *^"8'' *e
rubbish serve, astod ""fc™**-''\°"

With I& c:™;„tf;:^ -,nz„»
trumpet soundeth."— fob^^°* when the noite of the
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mandible, short, devoid of notches, scooped
into a sharp-edged spoon, it digs the opening
of its tunnel. The piece cut out is a mouth-
ful which, as it enters the stomach, yields its

scanty juices and accumulates behind the
worker in heaps of wormed wood. The
refuse leaves room in front by passing
through the worker. A labour at once of
nutrition and of road-making, the path is

devoured whife construc*-d ; it is blocked be-
hind as it makes way rh;ad. That, how-
ever, is how all the borers who look to wood
for victuals and lodging set about their busi-
ness.

For the harsh work of its two gouges, or
curved chisels, the larva of the Capricorn
concentrates its muscular strength in the
front of its body, which swells into a pestle-

head. The Buprestis-grubs, those other in-

dustrious carpenters, adopt a similar form;
they even exaggerate their pestle. The part
that toils and carves hard wood requires a
robust structure ; the rest of the body, which
has but to follow after, continues slim. The
essential thing is that the implement of the
jaws should possess a solid support and
a powerful motor. The Cerambyx-larva
strengthens its chisels with a stout, black,
homy armour that surrounds the mouth ; yet,
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apart from its skuU and its equipment of
tools the grub has a skin as fine as satin and
as white as ivory. This dead white comesfrom a copious layer of grease which the
animal s spare diet would not lead us to sus-
pect. True, It has nothing to do. at every
hour of the day and night, but gnaw. The
quantity of wood that passes into its stomach
makes up for the dearth of nourishing ele-
ments. *^

The legs, consisting of three pieces, the
first globular, the ast sharp-pointed. are
mere rudiments, vestiges. They are hardly
a millimetre » long. For this reason, they
are of no use whatever for walking; they do
not even bear upon the supporting surface,
being kept off it by the obesity of the chest.
1 he organs of locomotion are something al-
together diflFerent. The Cetonia-grub « hasshown us how. with the aid of the hairs and
the pad-like excrescences upon its spine, itmanages to reverse the universally-accepted
usage and to wriggle along on its back. Thegrub of the Capricorn is even more ingeni-
ous: It moves at the same time on its back

I
j039 inch— Translator's Note.
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and belly; instead of the useless legs of the
thorax, it has a walking-apparatus almost re-
sembling feet, which appear, contrary to
every rule, on the dorsal surface.

The first seven segments of the abdomen
have, both above and below, a four-sided
facet, bristling with rough protuberances.
This the grub can either expand or contract,
making it stick out or lie flat at will. The
upper facets consist of two excrescences sepa-
rated by the mid-dorsal line; the lower ones
have not this > divided appearance. These
are the organs of locomotion, the ambulacra.
When the larva wishes to move forwards, it

expands its hinder ambulacra, those on the
back as well as those on the belly, and con-
tracts its front ones. Fixed to th, side of
the narrow gallery by their ridges, the hind-
pads give the grub a purchase. The flat-

tening of the fore-pads, by decreasing the
diameter, allows it to slip forward and to
take half a step. To complete the step, the
hind-quarters have to be brought up the same
distance. With this object, the front pads
fill out and provide support, while those be-
hind shrink and leave free scope for their
segments to contract.

With the double support of its back and
belly, with alternate puffings and shrinkings,

igo
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the animal easily advances or retreats alone
Its gaUery, a sort of mould which the con-
tents fill without a gap. But, if the loco-
motory pads grip only on one side, progress
becomes impossible. When placed on the
smooth wood of my table, the animal wrig-
gles slowly; it lengthens and shortens with-
out advancing by a hair's-breadth. Laid on
the surface of a piece of split oak, a rough,
uneven surface, due to the gash made by the
wedge. It twists and writhes, moves the front
part of its body very slowly from left to
right and right to left, lifts it a little, lowers
It and begins again. These are the most
extensive movements made. The vestigial
legs remain inert and absolutely useless.
Then why are they there ? Better to lose

them altogether, if it be true that craw-
ling inside the oak has deprived the animal
of the good legs with which it started. The
influence of environment, so well-inspired in
endowing the grub with ambulatory pads,
becomes a mockery when it leaves it these
ridiculous stumps. Can the structure, per-
chance, be obeying other rules than those of
environment ?

Though the useless legs, the germs of the
future limbs, persist, there is no sign in the
grub of the eyes wherewith the Cerambyx
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will be richly gifted. The larva has not the
least trace of organs of vision. What would
It do with sight, in the murky thickness of
a trce-tnink? Hearing is likewise absent,
in the never-troubled silence of the 6ak*8 in-
most heart, the sense of hearing would be a
non-sense. Where sounds are lacking, of
what use IS the faculty of discerning them?
bhould there be any doubts, I will reply to
them with the following experiment. Split
lengthwise, the grub's abode leaves a half-
tunnel wherein I can watch the occupant's
doings. When left alone, it now gnaws the
front of Its gallery, now rests, fixed by its
ambulacra to the two sides of the chamiel.
1 avail myself of these moments of quiet to
enquire into its power of perceiving sounds.
The banging of hard bodies, the ring of
metallic objects, the graHng of a file upon a
saw are tried in vain, x'he animal remains
impassive. Not a wince, not a move of the
skm; no sign of awakened attention. I suc-
ceed no better when I scratch the wood close
by with a hard point, to imitate the sound of
some neighbouring larva gnawing the inter-
vening thickness. The indifference to my
noisy tricks could be no greater in a lifeless
object. The inimal is deaf.
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Can it tmell? Everything tells us no.
^cent IS of assistance in the search for food.
But the Capricom-grub need not go in questof eatables

:
it feeds on its home, it liveron

the wood that gives it shelter. Let us make
an attempt or two, however. I scoop in alog of fresh cypress-wood a groove of thesame diameter as that of the natural galleries
and I place the worm inside it. Cypress-wood is strongly-scented; it possesses in ahigh degree that resinous aroma which char-

^hlnTJ^^'' 1°^ '^/ P'"^ ^»™»Jy- Well,when laid m the odoriferous channel, the
larva goes to the end, as far as it can go, andmakes no further movement. Does not this
placid quiescence point to the absence of asense of smell? The resinous flavour, so
strange to the grub which has always lived

disagreeable impression ought to be revealedby a certam commotion, by certain attempts
to get away. Well, nothing of the kind hap-
pens: once the larva has found the right pt
sition in the groove, it does not stir I domore

:
I set before it at a very short distance,

naphthaline. Still nothing. After these
193
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fniitlcM endeavours, I do not think that I am
going too far w^ien I deny the creature a
ente of smell.

Taste is there, no doubt. But such taste I

Ihe food IS without variety: oak, for three
years at a stretch, and nothing else. What
can the grub's palate appreciate in this mo-
notonous fare ? The tannic relish of a fresh
piece, oozing with sap; the uninteresting fla-
vour of an over-dry piece, robbed of its na-
tural condiment: these probably represent
the whole gustative scale.

There remaini touch, the far-spreading
passive sense common to all live flesh that
quivers under the goad of pain. The sensi-
tive schedule of the Ccrambyx-grub, there-
fore, IS limited to taste and touch, both ex-
ceedingly obtuse. This almost brings us to
Condillac's statue. The imaginary being of
the philosopher had one sense only, that of
smell, equal in delicacy to our own; the real
being, the ravager of the oak, has two, in-
ferior, even when put together, to the former,
which so plainly perceived the scent of a rose
and distinguished it so clearly from any other.
The real case will bear comparison with the
nctitious.

What can be the psychology of a creature
possessing such a powerful digestive organ-
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•m combined with ricli . feeble let of
?„*"«.' ^ ""•" ^'^ ^** »'*'" ««"« to "*
'n my dream.: it i. to be able to think, for a
Jew mmutet with the crude brain of myI^g, to tee the world with the faceted eye.

tL* •. S?" *'"P ''""W change in
.ppearancel They would change much more
If interpreted by the Intellect of the grub.

contributed to that rudimentary receptacle ofm,pre«.on.? Very little,- .^„„SgThe animal knowi that the be.t bita potsefian a.tnngent flavour, that the ,1T7"
TZ "°^'?'^^"y P'^^d "« painful to

ou;,!5 • J*"* ","" "'"°« «">" "f it. acKJ ''°": ^" ~'"P"i>on, the .tatue

dSwTi K*-: ? P"'«°" *°° «enerou.ly en-

M~H ^''J" T'"'"- ^' '«"«n,bered, com-pared, judged, reaioned: doe. the droww
dige.ting paunch remember? Doe. it coml
P"'l po"itrea.on? I defined he Capri

about. The undeniable accuracy of thi.

t^hrSr^"^" ™ '""• ™y »n.wer: Ae
§,« , K?/ ?

»88re«ate of .en«.impre,.ion.

And »hi
" ."""'i-f. ™»y hope to have.And thi. nothing-at-all i. capable of mar-

vellou. act. of forcight; this belly, which
I9S



The Glow-Worm and Other Beetles

knows hardly anything of the preient. tees
very clearly into the future. Ut ut take
an Illustration on this curious subject. For
three years on end, the larva wanders about
in the thick of the trunk; it goes up, goes
down, turns to this side and that; it leaves
one vein for another of better flavour, but
without moving too far from the inner
depths, where the temperature is milder and
greater safety reigns. A day is at hand, a
dangerous day for the recluse obliged to quit
Its excellent retreat and face the perils of the
surface. Eatirtg is not everything: we have
to get out of this. The larva, so well-
equipped with tools and muscular strength,
hnds no difficulty in going where it pleases,
by boring through the wood; but does the
coming Capricorn, whose short spell of life
must be spent in the open air, possess the
same advantages? Hatched inside the
trunk, will the long-horncd Beede be able to
clear itself a way of escape ?
That is the difficulty which the worm solves

by inspiration. Less versed in things of the
future, despite my gleams of reason, I re-
sort to experiment with a view to fathoming
the question. I begin by ascertaining that
the Capricorn, when he wishes to leave the
trunk, is absolutely unable to make use of
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the tunnel wrought by the Iirvi. It ii «
very long and very irregultr maze, blocked
with great heaps of wormed wood. Iti dia.
meter decreases progressively from the final
bimd alley to the starting-point The larva
entered the timber as slim as a tiny bit of
•traw; It is to-day as thick as one's finger.
In Its three years* wanderings, it always dug
Its gallery according to the mould of its
body. Evidently, the road by which the
larva entered and moved about cannot be the
Capricorn's exit-way: his immoderate an-
tennae, his long legs, his inflexible armour-
plates would encounter an insuperable ob-
stacle in the narrow, winding corridor, which
would have to be cleared of its wormed wood
and, moreover, greatly enlarged. It would
be less fatiguing to attack the untouched tim-
ber and dig straight ahead. Is the insect
capable of doing so? We shall see.

I make some chambers of suitable size in
oak logs chopped in two; and each of my
artificial cells receives a newly-transformed
Lerambyx, such as my provisions of firewood
wpply, when split by the wedge, in October.
Ihc two pieces are then joined and kept to-
gether with a few bands of wire. June

wTL i^*" * scraping inside my billets.
Will the Capricorns come out, or not? The
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delivery doeft not seem difficult to mci there
IS ^rdly three-quarters of an inch to pierce.
r\ut one emerges. When all is silence, I
open my apparatus. The captives, from
first to last, are dead. A vestige of saw-
dust, less than a pinch of snuff, represents all
their work.

I expected more from those sturdy tools,
toeir mandibles. But, as we have seen be-
jore, the tool does not make the workman.*
in spite of their boring-implcments, the her-
mits die m my cases for lack of skill. I
subject others to less arduous tests. I en-
close them in spacious reed-stumps, equal in
diameter to the natal cell. The obstacle to
be pierced is the natural diaphragm, a yield-
ing partition two or three millimetres « thick
bome free themselves, others cannot. The
less valiant ones succumb, stopped by the
frail barrier. What would it be if they had
1??" "trough a thickness of oak?
We are now persuaded: despite his stal-

wart appearance, the Capricorn is powerless

III. Vk. ' fL*; ° "^ '^'^ P'*°e or plane with a taw

^8 to .117 inch— Translator's Note.
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hlt'^t/^' ?1f*""* ^y «• ""aided efforts

of A.t br/of
*"''° *' ''°""' »° 'he wisdom

for hta. W*" ""''""•' '° P"P"« the wal^Z fZ. f' '" ""«"'«'• '" '"Other form

treat, its unassailable stronghold, to wriirffli.towards the outside, where lives the foeX
culent httle sausage. At the risk of its lifeIt stubbornly digs and gnaws to the verTbark

IvenX r L
' '^'"'^'' '?""• Sometimes,cv« the rash one opens the window wide.

• . •!?
.^' Capricorn's doorway. Theinsect wai have but to file the screen a litde

ki fo^ehrd"'*''"';^
l^ump against it "^l^

Its torehead, in order to bring it down; itwill even have nothing to do when thl win-dow is free, as often happens. The un-

Ion. k
'^'^'"*"' ^"'•dened with his extrava-

gant head-dress, will emerge from the dark-
ness through this opening when the summer
neats arrive.

After the cares of the future come the
199
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cares of the present. The larva, which has
just opened the aperture of escape, retreats
some distance down its gallery and, in the
side of the exit-way, digs itself a transforma-
tion-chamber more sumptuously furnished
and barricaded than any that I have ever
seen. It is a roomy niche, shaped like a
flattened ellipsoid, the length of which reaches
some eighty to a hundred millimetres.* The
two axes of the cross-section vary: the hori-
zontal measures twenty-five to thirty milli-
metres*; the vertical measures only fifteen.^
This greater dimension of the cell, where the
thickness of the perfect insect is concerned,
leaves a certain scope for the action of its

legs when the time comes for forcing the
barricade, which is more than a close-fitting
mummy-case would do.

The barricade in question, a door which
the larva builds to exclude the dangers from
without, is two- and even three-fold. Out-
side, it is a stack of woody refuse, of par-
ticles of chopped timber; inside, a mineral
hatch, a concave cover, all in one ploce, of a
chalky white. Pretty often, but not always,
there is added to these two layers an inner

* 3 to 4 inches.— Translator's Note.
* .975 to 1. 1 7 inch.— Translator's Note.
* .585 inch.— Translator's Note.
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The Capricorn

casing of shavings. Behind this compound
door, the larva makes its arrangements for
the metamorphosis. The sides of the cham-
ber arc rasped, thus providing a sort of down
formed of ravelled woody fibres, broken into
minute shreds. The velvety matter, as and
when obtamed, is applied to the wall in a
contmuous felt at leap* a millimetre thick.*
ihe chamber is thus padded throughout with
a fine swan'sKlowii, a delicate precaution
taken by the rough worm on behalf of the
tender pupa.

of ^k! i'
''•'?. ^*^.*° *^^ "'^'^ <^"ous partof the ftirnishmg. the mineral hatch or inner

skulL^n K-.'"''T^ }' » »" «%^ical
skullcap, white and hard as chalk, snioothwithm and knotted without, resembling moreor les, closely an acom^up. The^ knotsshow that the matter is supplied in small
pasty mouthfuls, solidifying outside in slight
projections which the animal does not TS-move, being unable to get at them, and poI-
ished on the inside surface, which is within
the worm's reach What can be the nature
of that singular lid whereof the Cerambyx
furnishes me with the first specimen? It is
as hard and brittle as a flake of lime-stone.
It can be dissolved cold in nitric acid, dis-

* *39 inch.— Trantlator'j Note,
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charging little gaseous bubbles. The process
of solution is a slow one, requiring several
hours for a tiny fragment. Eveiything is
dissolved, except a few yellowish flocks,
which appear to be of an organic nature. As
a matter of fact, a piece of the lid, when
subjected to heat, blackens, which proves the
presence of an organic glue cementing the
mineral matter. The solution becomes
muddy if oxalate of ammonia be added and
deposits a copious white precipitate. These
signs indicate calcium carbonate. I look for
urate of anmii)nia, that constantly-recurring
product of the various stages of the meta-
morphoses. It is not there: I find not the
least trace of murexide. The lid, therefore,
IS composed solely of carbonate of lime and
of an organic cement, no doubt of an al-
buminous character, which gives consistency
to the chalky paste.

Had circumstances served me better, I
should have tried to discover in which of the
worm's organs the stony deposit dwells. I
am, however, convinced: it is the stomach,
the chylifir ventricle, that supplies the chalk.
It keeps it separate from the food, either as
original matter or as a derivative of the
ammonium urate; it purges it of all foreign
bodies, when the larval period comes to an

202
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c^;.*".! 'I?"' " '". "'*"'' ™ti' the time

l^J '*"«°'«* "• This free.tone.fac.
tory causes me no astonishment: when themanufacturer undergoes his change, it serve!for various chemical works. Certain O."beeH .„eh as the Sitaris, locate in it Ae
formed orgamsm; the Sphex, the Pelop«i,

ForVh,
* '"*.">k.of the cocoon is varnished,

further mvestigations will only swell the ag-^egate of the products of this obliging o?-

nnhS»r
*^*."'t7ay is prepared and the cell

upholstered m velvet and closed with a three.foU bamcade, the industrious worm has con-

Its skin and becomes a nymph, a pupa, weak.ne« personified in swaddling<l^the' Tn .soft couch. The head is always tunned t<vwards the door. This is a trifling detail taabearance; but it is everything in rcMty.lo lie this way or that in the long cell is amatter of great indifference to the 1™which IS very supple, turning easily h^narrow lodging and adopting^hatever p*
sition .t pleases. The coming Capricorn wiUnot enjoy the same privileges. Siiflly girUn
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his horn cuirast, he will not be able to turn

ST *i"^
*° *"^' *** ^*" "°* «^«n ^e capable

of bending, if tome sudden wind should make
the passage difficult. He must absohitely
Jind the door in front of him, lest he perishm the casket. Should the grub forget this
little foimality, should it lie down to its
nymphal sleep with its head at the back of
the cell, the Capricorn is infallibly lost: his
cradle becomes a hopeless dungeon.

But there is no fear of ^his danger: the
knowledge of the bit of an intestine is too
sound m thinfes of the future for the grub
to neglect the formality of keeping its head
to the door. At the end of spring, the Cap-
ricorn, now in possession of his full strength,
dreams of the joys of the sun, of the festivals
of light. He wants to get out. What does
he find before him ? A heap of filings easily
dispersed with his daws; next, a stone lid
which he need not even break into fragments

:

It comes undone in one piece; it is removed
from Its frame with a few pushes of the fore-
head, a few tugs of the claws. In fact, I find
me lid intact on the threshold of the aban-
doned cells. Last comes a second mass of
woody remnants as easy to disperse as the
first. The road is now free: the Cerambyx
has but to follow die spacious vestibule,
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which will lead him. without the pos.ibilitvof miatake, to the exit. Should the w'ndow""' •« °P«"..»U that he ha, to do i. to^aZ
hod him outside, hi. long antenne aquiverwith excitement.

frnm^*'
*""" "^ i""' ^""" hini ? Nothing

.o oo^r-
"""'" ^~'" '•'' «"•'• This grub!»o poor in ,en.ory organs, gives us \rith

.^prescience no little food for reflectl^*

able to cut himself a road through the oakand It bethinks itself of opening one for hTm

CeranZ; "^-""^ P-""' ^' ''"'"'» *at th"

able J^ r '"
"li' "f 'J"°"' '''" ~ver beable to turn and make for the orifice of the

cell; and it takes care to fall into its nymphat
sleep with its head to the door. ItTow
hoL Ik*k fP''' «"'• ''"' ^ and u^holster, the bedroom with velvet. It knows
that the enemy s likely to break in during

tt I rr°'t °^ *^' transformation and, toset a bulwark against his attack,, it storesa calcium pap mside its stomach. It know,
the future with a clear vision, or, to be ac-airate, behaves a, though it knew the future.Whence did it derive the motives of its ac
tions ? Certainly not from the experience
of the senses. What does it know of ?he

aos
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wtwde world? Ut a. repeat, .. much .. ,
bitofwrntertinecanknow. And thi. .en..^T "V^'^ "^°""* "•

'
I «8«t that tf^

clever logician. in,te.d of conceWnj
"'4**

•mellmg a roae, did not imagine it gifted wkhwme .natinct How quickly he Cd h.*
recognized that, quite apart from .CMe-te!
prewiona, the animal, including man" pSL
se.te. certam paychological rewureea, artain
.n.p.r,t.on. that are imiate «,d not aiquir 'd"
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CHAPTER VIII

THE PROBLEM OF THE SIRBX

whoM Urval hibit. it w.. .. well toX*^

family the same talent* as the riant thewvager of the oak-tree? Does it ^A^the same principles? The resen^bCce I^

m that of the perfect insect, is complete: thedenuen of the cherry-tree is an exaS repli^on a smaller Kale, of the denizen of the oakIf instmct IS the inevitable consequence of Aeoil^nism, we ought to find in the two in-

w^red by ^e organs, we must expect va-
nations m the mdustry exercised. For the
•econd ume the alternative is forced uponour attention: do the implements govern the
p«<*,ce of the craft, or'doe, the^rafr^v!em the employment of the implements? I*

30/
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iiMtinet derived from the orgM, or i. the or.^ .n.tmcf. .ervnt? An old deed S*.^
tree will amwer our queition.

-M. .!** '" '•«*'' '•"'^ "Wch I lift inw de ,tnpi, ,w«mu « population of I.rv»aU belonging to C«-««i,,r»rrfo. There are
^« It* '"^ ««•• '•"'.i moreover, th^*are accompjnied by nymphs The^ detaih

duration of life frequent in the Loniricorn•enet. If we hunt the thick of oXm^.plmmg t again and again, it doe. not A^
ZL^^' *™'^ yiJ^hw*! the entire poZ

Tf^inw r.'"*' »" 'n«tricable mazeofwinding g,Ilene., crammed with packed

«td,f"JS'/~""*'i~";"™«' drinking intoIitde aUey^ expanding into wide .pace, andcuttmg <m the one hand, into the w'fa^

wtion .peak, for it^lf : the larva of the liSe
Capricorn ha. other UMe. than it. large kin.-

Tthe I?'.!! '"•if* !.'
«"»'" *^^^

the bark, while the other .eek. a deLr
refoge and gnaw, the in.idc.

^
th. ™..f"'?''*"iy '*.'"* """' "•'•ked in
tne preparation, for the nympho.i.. Then
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the worn of the cherry^ree leave, the Mir.face and penetrate* into the wood to a 6mAof about two inchea, leavingb^d it . -?^
PM..«e. which i. hidden XZ^d, bj !

spared. Thia apaciout veitibule ii the fii

birr.*!?'
P/* "' "'••"•• *» «•«» of

maJ^fhl"''' ^J">y*\» the curtain th«m«tK» the exit'^oor. In the hnr» „* »k

b«r deatmed for the nymphoaia. Thia i.^estahaped receia an inch and a ouarter m
.« mch and three-quarter, in length by^^
b.« l»"i:"f'

'" *r•»"• ThewaK
^>*r^f i-dt^Tre^Jr^^
Capricorn of the Oak Tk- ^ ! .

blocker) fir.* k T - "* entrance s

K^«x£?,fe:,Xr^or;

P^ed into the ctX%fa,^S.art'
rfc*'^''"""<^« Need I adTtiatthe ^b he. down and goe. to .leep, for the

iCtTf' "'* "• '!"'' »8«'"« *« door?

Th?i ?** '? "*' *'' P"caution.
1 He two Capricorn, have, in short the

!h Tr,"^ ''°''"8 *«' ceU. Noteabove all the lenwhaped .tony lid. In eal
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ciie we find the itme chemictl compoiition.
the Mme formation, like the cup of •„ «cora
Dimen.,oni «p.rt. the two itnicturet ere
Identical. But no other genui of Longicom.

1 will therefore complete the daitic descrip-
tion of the Cerimbyx4>eetlei by adding one
charactemtic: they aeal their metamorpW
chamber! with a chalk ilab.

deipite the identity of structure. There is
even a very sharp contrast between the meth-
ods pursued. The Capricorn of the Oak in-
habits the deep layers of the trunk; the Cap.
ricom of the Cherry-tree inhabits the sur^
tace. In the preparations for the trans-
formation, the first ascends from the wood
to the bark, the second descends from the
bark to the wood; the first risks the perils of
the outer world, the second shuns them and
seeks a retreat inside. The first hangs the
walls of Its chamber with velvet, the second
knows nothing of this luxury. Though thework IS almost the same in its results, it is
at least carried out by contrary methods.

fr,l 'Tu^^"^^^'?'
"^^^ "°* K^^*™ the

b^edes teut " "'^^ *'^ ^^ ^^"™^^-

Let us vary the testimony of the Longi-
aio
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hTJ *^J^ ifitcting; I >m recording
« in the order of my diicoveriei. The

fl«.* M**L
^*^,'^*

i^-
'"'**"«) live, in

tne Week popUr; the Scalary Stperda (S
ualaris) liyu in the eherryXee. In bid,

mplement., aii, fitting in two clotely-re-
Uted .pecie.. The Saperda of the Poplar
adopt, the method of the Capricorn of theUak m It. general feature.. It inhabit, the
mtenor of the trunk. On the approach of
the tran.formation. it make, an exit-gallery,
the door of which i. open or cIm ma'ked by

step.. It block, the pa..age with a barricade
of coarje packed .having.; and, at a depth
of about eight inche., not far from the heart
Of the tree, it hollow, out a cavity for the
nj^ph^i. without any particular uphol.ter.

«n„ Jr' ''•'"•'ve .yjtem i. limited to the

AeInlr-n ' '^r**-
'^° -J*""" '^if'

woody rubbLh back, in .o many lot.; thepath will open m front of it ready-made If

fT^ t!-j"°^
'•"'' '•'''« •« «f«"«n' from

If Cfv*' '" "'"d'W" will ea.ily di.po,e

fl e
'* ." '"'' *«• "O' very thick.

The Scalary Saperda imitate, the habit, of
It. messmate, the Capricorn of the Cherry.

an ^
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free. Its larva lives between the wood and&e bark. To undergo its transformation.
It goes down instead of coming up. In the
.ap-wood. parallel with the surface of Ztrank, under a layer of wood barely a twenty!
fifth of an mch in d>ickne„. it make.3.
tZf^- iT"^"^ " ""« «»ds and roughlypadded with l,g,,oo„s fibre,. A solid plugof shavmgs barr.-ades the entrance, which
" "?' Pr"?.«d by any vestibule. H,rr^work of deliverance i, the simplest. TheSaperda has only to clear the door of his

Zf^: '^""^ '^""* '"'' """'lible' zlittle bit of bark that remains to be piercedA. you «e, we once more have to do ^A
ner with the same tools.
The Buprestes, as zealous as the Loniri

corns m the destruction of trees wheA?;sound or ailing. teU »s the same de a,^"
B prsrrfi''''''r!'"'''.'«"-

TheSront

self Z^;i. °%*' pymphosis it instaUs it-self near the surface in a fiattened, oval cellwhich ,s prolonged at the back b; the wandermg-gallery firmly packed wiA woS
vestibule. A layer of wood not a twenty.fifth

aia
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mtibule. There is no other i-.ftmWe pn.-cauhon: no barricade, no heap of sharing,.In order to come out, the insect has only topierce an insignificant sheet of wood and 4en

-o.^L^2::Wave!w:'ap&4

S^^ru^n-xtsKtt
trunk with very low^eilinged galleries
usually parallel with the axis ; then, I!! a dttanre of an inch and a quarter or an inch and
» h*.f from the surface, it suddenly makesa sharp turn and proceeds in the dirertion o?

the shortest road, instead of advancing by ir-regular windings as at first. Moreover a"nsitive intuition of coming events"^; 're'HS chisel to alter the plan of work. The

a ribhnT ^^'^'"l^'' elsewhere, is a strap,a nbbon. The first, with its unyielding
cu.ras,, needs a cylindrical passage ; Aes«!ond needs a very low tunnel, with a roof that
will give a purchase to the ambulatory nip-

chango Its manner of boring utterly: yester-
day, the gallery, suited to a wandering Ufe

213



The Glow-Worm and Other Beetles

in the thickness of the wood, was a wide hur-
row with a very low ceiling, almost a slot;
to-day the passage is cylindrical: a gimlet
could not bore it more accurately. This sud-
den change in the system of road-making on
behalf of the coming insect once more sug-
gests for our meditation the eminent degree
of foresight possessed by a bit of an intcs-
tme.

The cylindrical exit-way passes through
the strata of wood along the shortest line,
ahnost normally, after a slight bend which
connects the vertical with the horizontal, a
cun^e with a radius large enough to allow the
stiff Buprestis to tack about without diffi-

culty. It ends in a blind-alley, less than a
twelfth of an inch from the surface of the
wood. The eating away of the untouched
sheet of wood and of the bark is all the la-
bour that the grub leaves the insect to per-
form. Having made these preparations,
the larva withdraws, strengthening the
wooden screen, however, with a layer of fine
sawdust^ it reaches the end of the round
gallery, which is prolonged by the completely
choked flat gallery; and here, scorning a spe-
cial chamber or any upholstery, it goes to
deep for the nymphosis, with its head to-
wards the exit.

ai4
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I find numbers of specimens of a black
Buprcstlij (B. octoguttata) in the old stumps
of pme-trces left standing in the ground,
hard outside but soft within, where the wood
IS as pliable as tinder. In this yielding sub-
stance, which has a resinous aroma, the
larvae spend their life. For the metamor-
phosis they leave the unctuous regions of the
centre and penetrate the hard wood, where
they hollow out oval recesses, slightly flat-
tened, measuring from twenty-five to thirty
millimetres » in length. The major axis of
these cells is always vertical. They are
continued by a wide exit-path, sometimes
straight, sometimes slightly curved, accord-
ing as the tree is to be quitted through the
section above or through the side. The exit-
channel is nearly always bored completely;
the window by which the insect escapes opens
directly upon the outside world. At most,
in a few rare instances, the grub leaves the
Buprestis the trouble of piercing a leaf of
wood so thin as to be translucent. But, if
easy paths are necessary to the insect, pro-
tective ramparts are no less needed for the
safety of the nymphosis; and the larva plugs
the liberating channel with a fine paste of
masticated wood, very different from the or-

» .975 to 1.17 inch.— Translator's Note.
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dinary sawduit. A layer of the same paste
divides the bottom of the chamber from the
low-ceilinged gallery, the work of the grub's
active hfe. Lastly, the magnifying-glass re-
veals upon the walls of the cell a tapestry of
woody fibres, very finely divided, standing
erect and closely shorn, so as to make a sort
of velvet pile. This quilted lining, of which
the Cerambyx of the Oak showed us the first
example, is, it seems to me, pretty often em-
ployed by the wood-eaters, Buprestes as well
as Longicorns.

After these mig-ants. which travel from
the centre of die tree to the surface, we will
mention some others which from die surface
plunge into the interior. A small Buprestiswho ravages the cherry-trees, Anthaxia miu
dula passes his larval existence between diewood and the bark. When the time comes

IZyfYl^'!^^
its shape, the pigmy concerns

Itself, like die others, with future and present
needs. To assist the perfect insect, the grub
first gnaws die under side of the bark, leaving
a thm screen of cuticle untouched, and dien
sinks m the wood a perpendicular well.
blockcG with unresisting sawdust. That ison behalf of the future: die frail Buprestis
will be able to leave without hindrance. The
bottom of die well, better wrought dian die

m6
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rest and ceiled with the aid of an adhesive
fluid which holds the fine sawdust of the stop-
per in place, is a thing of the present; it is
tne nymphosis^hamber.
A second Buprestis, Chrysobothrys chryso^

shgma, hkewise an exploiter of the cherry,
tree, between the wood and the bark, al-
though more vigorous, expends less labour
on Its preparations. Its chamber, with mod-
estly varnished walls, is merely an expanded
«tension of the ordinary gallery. The
grub, disinchncd for persistent labour, docs
not bore the wood. It confines itself to hol-
lowing a slanting duj-out in the bark, with-
out touching the surface layer, through which
the insect will have to gnaw its own way.

fhJA^\ ^"f" T^'^^ "^^'P^^y* special me-
thods, tricks of the trade which cannot be
ocplained merely by reference to its tools.As these minute details have consequences ofsome importance, I do not hesitate to mul-
tiply them: they aU help to throw light upon
the subject which we are investigating. Ut
a^trteTur" ^'" ^^ ^°'^-- -
An inhabitant of old pine-stumps, Crtoce^

t^^. ^T? """^^ *" exit-gallery which
yawns widely on the outside world, openine
either on the section of the stump or on tht
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•ides. The road is barricaded about two
inches down with a long plug of coarse shav-

ings. Next comes the nymph's cylindrical,

compressed apartment, which is padded with

woody fibres. It is continued underneath by
the labyrinth of the larva, the burrow
crammed full of digested wood. Note also

the complete boring of the liberating passage,

including the bark when there is any.

I find Stromatium strepens in ilex>logs

which have been stripped of their bark.

There is the sane method of deliverance,

the same passage curving gently towards the

nearest outside point, the same barricade of

shavings above the cell. Was the passage

also carried through the bark? The
stripped logs leave me ignorant as to this

detail.

Clytus tropicus, a sapper of the cherry-

tree, C. arietis and C. arvicola, sappers of

the hawthorn, have a cylindrical exit-gallery,

with a sharp turn to it. Tht gallery is

masked on the outside by a remnant of bark
or wood, hardly a millimetre thick,^ and
widens, not far from the surface, into a

nymphosis-chamber, which is divided from
the burrow by a mass of packed sawdust.

To continue the subject would entail an

>«39 inch.— Translator's Not*.
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eKes, of monotonou, repetition. The gen-

Jew data: the wood-eating grubs of thel^ngicom. and Buprestes prepare the path

^U ha» ™""/°' *' P"^'" '"«"• "W^h

cade of shavings or wormed wood, or in an-

Dark. Thanlcs to a curious reversal of its

enerL*"'?"!"' '""'V' '"" *^' «"»" »

tZF' f°"« '°°'''' °^ >*"'>born work!

ilo an~''„?-HrT" °f ''"""• °f "Austria
Ignorance, of idle diversions, without trade or
profession The infant ha, its paradise inAt a™ of It, mother, it, providence; here

mot!!L '•w\«"?''.
" the providence if th"

neither the perils of the outside world nor

at aWe't h'^
°^^^^ *'"'"«'' hard woodare able to deter, it clear, a way for her to

the supreme delights of the sun. ^e yoJn^
»ter prepares an easy life for the adult.

«.an these armour-wearers, so sturdy in

ofauX"' ' "'f''^^
I place ny^h,of all the species that come to hand in glass^bes of Ae same diameter a, the natal cellImed with coar,e paper, which will provide

ITl •'k''^"' ^r *' ''°«"8- The ob-
stacle to be pierced varies: a cork a centi-
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metre thick; » a plug of poplar, very much
softened by decay; a circular disk of sound
wood. Most of my captives easily pierce
the cork and the soft wood; these represent
to them the barricade to be o^ ^rthrown, the
bark curtain to be perforated. A few, how-
ever, succumb before the front to be attacked

;

and all perish, after fruitless attempts, be-
fore the disk of hard wood. Thus perished
the strongest of them all, the Great Capri-
corn, m my artificial oak-wood cells and evenm my reed-stumps closed with their natural
partitions. ,

They have not the strength, or rather the
patient art; and the larva, more highly gifted,
works for them. It gnaws with indomi-
table perseverance, an essential to success
even for the strong; it digs with amazing
foresight. It knows the future shape of the
adult, whedicr round or oval, and bores the
exit-passage accordingly, making it cylin-
drical in one case and elliptical in the other.
It knows that the adult is very impatient to
reach the light; and it leads her thither by the
shortest way. In its wandering life in the
heart of the tree, it loves low-roofed, wind-
ing tunnels, just big enough to pass through,
or widening into stations when it strikes a

» .39 inch.— Trmlator't Note.
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vein with «. better aavour; now, it makes a
•hort, straight, roomy corridor, leading with
a sharp bend to the outside world. It had
plenty of time during its capricious wander-
ings; the adult has none to spare: his days
are numbered; he must get out as quickly
as he can. Hence the shortest road and as
little encumbered by obstacles as is consistent
with safety. The grub knows that the too
sudden junction of the horizontal and the
vertical part would stop the stiff, inflexible
insect and bends it towards the outside with
a gentle curve. This elbow changing the
direction occurs whenever the larva ascends
from the depths; it is very short when the
nymphosis-chamber is next to the surface, but
continues for some length when the chamber
IS well inside the trunk. In this case, the
path traced by the grub has so regular a
curve that you feel inclined to subject the
work to geometrical measurement.

For want of sufficient data, I should have
left this elbow in the shadow of a note of
interrogation, had I had at my disposal only
the emcrgence-galleries of the Longicorns
and Buprestes, which are too short to lend
themselves to trustworthy examination with
the compasses. A lucky find provided me
With the factors required. This was the
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trunk of a dnd poplar, riddled, to a height
of several yardi, with an infinite number of
round holes the diameter of a pencil. The
precious pole, still standing, is uprooted with
due respect, in view of my designs, and car-
ned into my study, where it is sawn into
longitudmal sections planed smooth.
The wood, while retaining its structure,

has been greatly softened by the presence of
the mycelium of a mushroom, the agaric of
the poplar. The inside is decayed. The
outer layers, to a depth of over four inches,
are in good coijdition, save for the innumer-
able curved passages that cut through them.
In a section involving the whole diameter of
the trunk, the galleries of the late occupant
produce a pleasing effect, of which a sheaf of
corn gives us a pretty faithful image. Al-
most straight, parallel with one another and
assembled in a bundle down the middle, they
diverge at the top and spread into a cluster
of wide curves, each of which ends in one
of the holes on the surface. It is a sheaf of
passages which has not the single head of a
sheaf of com, but shoots its innumerable
sprouts hither and thither, at all heights.

I am enraptured by this magnificent speci-
men. The curves, of which I uncover a
layer at every stroke of the plane, far ex-
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ceed my requirement!; they are itrikingly
regular; they afford the compattet the full
space needed for accurate measurement.

Before calling in geometry, let us, if pos-
sible, name the creator of these beautiful
curves. The inhabitants of the poplar have
disappeared, perhaps long ago, as is proved
by the mycelium of the agaric; the insect
would not gnaw and bore its way through
timber all permeated with the felt-like growth
of the cryptogam. A few weaklings, how-
ever, have died without being able to escape.
I find their remains swathed in mycelium.
The agaric has preserved them from de-
struction by wrapping them in tight cere-
ments. Under these mummy-bandages, I
recognise a Saw-fly, Sirex augur, KLUG.,
in the state of the perfect insect. And—
this is an important detail— all these adult
remains, without a single exception, occupy
spots which have no means of communica-
tion with the outside. I find them some-
times in a partly-constructed curved passage,
beyond which the wood remains intact, some-
times at the end of the straight central gal-
lery, choked with sawdust, which is not con-
tinued in front. These remains, with no
thoroughfare before them, tell us plainly that
the Sirex adopts for its exit methods not
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employed by the Buprettes and the Lonffi-
corns.

The larva does not prepare the path of
dehverance; it is left for the perfect insect to
open itself a passage through the wood.
What I have before my eyes tells me more
or less plainly the sequence of events. The
larva, whose presence is proved by galleries
blocked with packed sawdust, do not leave
the centre of the trunk, a quieter retreat, less
subject to the vicissitudes of the climate.
Metamorphosis is effected at the junction of
the straight gallery and the curved passage
which IS not yet made. When strength
comes, the perfect insect tunnels ahead for a
distance of more than four inches and opens
up the exit-passage, which I find choked, not
with compact sawdust, but with loose pow-
dery nibbish. The dead insects which I
strip of the;. r:.ycelium-shrouds are wcaklinm
whose strenfc,th deserted them mid-way.
The rest of the passage is lacking because
the labourer died on the road.
With this fact of the insect itself boring

the exit passage, the problem assumes a more
troublesome form. If the larva, rich in lei-
sure and satisfied with its sojourn in the in-
terior of the trunk, simplifies the coming
emergence by shortening the road, what must
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not the adult do, who hat lo short a time to
live and who it in to great a hurry to leave
the hateful darknett? He above any other
•hould be a judge of thort cutt. To go from
the murky heart of the tree to the tun-
tteeped bark, why doet he not follow a
•traight Ime? It it the thortett way.

Yet, for the compattet, but not pcrhapt
for the tapper. The length travertcd it not
the only factor of the work accomplithed, of
the total activity expended. We mutt take
into account the retittance overcome, a re-
tittance which varict according to the depth
of the niorc or lett hard ttrata and accord-
ing to the method of attacking the woody
fibret, which are either broken acrost or di-
vided lengthwite. Under thete conditions,
whote value remaint to be determined, can
there be a curve involving a minimum of
mechanical labour in cutting through the
wood r

I wat already trying to ditcover how the
retittance may vary according to depth and
direction; I wat working out my diflfcrentialt
and my mmimum intcgralt, when a very tim-
pic idea overturned my slippery tcaffolding.
The calculation of variationt hat nothing to
do with the matter. The animal it not the
moving body of the mathcmaticiant, the par-
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tide of matter guided in its trajectory solely
by the motive forces and the resistance of
the medium traversed; it bears within itself
conditions which control the others. The
adult insect does not even enjoy the larva's
privileges; it cannot bend freely in all direc-
tions. Under its harness it is almost a stiff
cylinder. To simplify the explanation, wemay liken the insect to a section of an in-
flexible straight line.

Let us return to the Sirex, reduced by ab-
straction to its axis. The metamorphosis is
effected not far from the centre of the trunk.
Ihe insect lies lengthwise in the tree with
Its head up, very rarely with its head down.

•uI""**Jf**^**
^^^ °"***^« »» q"»cWy as pos-

sible. The section of an inflexible straight
line that represents it nibbles away a little
wood in front of it and obtains a shallow ca-
vity wide enough to allow of a very slight
turn towards the outside. An infinitesimal
advance is made; a second follows, the re-
suit of a similar cavity and a similar turn in
the same direction. In short, each change
of position is accompanied by the tiny de-
viation permitted by the slight excess of
width of the hole; and this deviation invari-
ably points the same way. Imagine a mag-
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netic needle swung out of its position and
tending to return to it while moving with a
uniform speed through a resisting mediumm which a sheath of a diameter sliriitlv
greater than the needle's opens bit by bit.
IhcSirex behaves more or less in the same
fashion His magnetic pole is the light out-
"

Jul f "?*^*' ^°'' **»** direction by imper-
ceptible deviations as his tooth digs
The problem of the Sirex is now solved.

Ihe trajectory is composed of equal ele-
ments, with an invariable angle between
tftem; It is the curve whose tangents, divided
by infinitely small distances, retain the same
mclmation between each one and the next:
the curve, m a word, with a constant angle
of contmgence. This characteristic betrays
the circumference of the circle.

It remains to discover whether the facts
conhrm the logical argument. I take accu-
rate tracings of a score of galleries, selecting
those whose length best lends itself to the
test of die compasses. Well, logic agrees
with reality: over lengths which sometimes
exceed four inches, the track of the com-
passes IS Identical with that of the insect.
1 he most pronounced deviations do not ex-
ceed the small variations which we must
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reasonably expect in a problem of a physical
nature, a problem incompatible with the ab-
solute accuracy of abstract truths.
The Sirex' exit-gallery then is a wide arcof a circle whose lower extremity is con-

nected with the corridor of the ikrva andwhose upper extremity is prolonged in a
straight line which ends at the surface with
a perpendicular or slightly oblique incidence.

tack about. When, starting from a position
parallel with the axis of the tree, theWhas passed gradually to a transversal posi-
tion, he completes his course in a straight
Ime, which is the shortest road

^RT v' ^'^^^f
°n[ ^"P^y *^« ™n»™"m ofwork? Yes, under the conditions of the in-

sect s existence. If the larva had taken the
precaution to place itself in a different di-
rection when preparing for the nymphosis,
to turn Its head towards the nearest point of
the bark instead of turning it lengthwise with
the trunk obviously the adult would escapemore easily: he would merely have to gnaw
straight in front of him in order to pasTthrough the minimum thickness. But rea-
sons of convenience whereof the grub is the
sole judge, reasons dictated perhaps bv
weight, cause the vertical to precede the
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horizontal position. In order to pass from
the former to the latter, the insect veers
round by describing the arc of a circle.When this turn has been eflfected, the distance
IS completed m a straight line.

««• r "' f^"''^^'- the Sirex at his starting-
pomt. His stiffness of necessity compels him
to turn gradually. Here the insect can do
nothing of Its own initiative; everything is
mechamcally determined. But, being free
to pivot on Its axis and to attack the wood on
either side of the sheath, it has the option of
attempting this reversal in a host of diflferent
ways, by a series of connected arcs, not in
the same plane. Nothing prevents it from
describing winding curves by revolving upon
Itself: spirals, loops constantly changing
their direction, m fact, the complicated route
of a creature that has lost its way. It might
wander m a tortuous maze, making fresh at-
tempts here, there and everywhere, groping
tor ever so long without succeeding.

But it does not grope and it succeeds very
weU. Its gallery is still contained within
one plane, the first condition of the minimum
of labour. Moreover, of the different
vertical planes that can pass through the
eccentric starting-point, one, the plane which
passes through the axis of the tree, cor-
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respond, on the one tide with the minimumof m,,ta„ce to be overcome and on the~
art SLT"'"™^- ^"J*'"* P"^'"** the

r^M^T^ r"f
'"« '"• P»* « «»y one of themutatude of planes on which the path would

possess an mtermediate value bitween Ae
S™ all ""h

'^' ''"^"- The insect ^h^
tliem all and constanUy adopts the one which

the side that entails the shortest path. In
brief, the Sirex' gallery is contained in a plane
pointing towards the axis of the tree and the
8 arting-point; and of the two portions of this

tenSL nT'' *?"" ^'^"^'^ ^^^ J«» «*-

imnn,!:i ""^J- *t'
.^P^^^^^ons^ therefore,

imposed upon him by his stiffness the hermitof the poplar-tree releases himself with theminimum of mechanical labour.

.
The miner guides himself by the compassm the unknown depths underground, the

sailor does Ae same in the unknown ocean
solitudes. How does the woodniating insectgide itself m the thickness of a tree-trunk?

*u
*!•'*..* J^°'"P*''^ ^"« ^o"W almost say

that It had, so successfuUy does it keep to the
quickest road. Its goal is the light. To
reach this goal, it suddenly chooses the
economical plane trajectory, after spending
its larval leisure in roaming tortuous pas^
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ages fuU ofirregular curves; it bends it in
an are which allows it to turn about; and.
with Its head held plumb with the adjacent
surface, it goes straight ahead by the nearest
way.

The most extraordinary obstacles are
powerless to turn it aside from its plane
and Its curve, so imperative is its guidine
force It will gnaw metal, if need be, rather
tfian nim Its back upon the light, which it

In!: 1 ^ i^^^'f
** ^'*"^- The entomo-

logical records place this incredible fact be-
yond a doubt. At the time of the Crimean
War, the Institut de France received some
packets of cartridges in which the bullets had
been perforated by Sirex juvencus; a little
later, at the Grenoble Arsenal, S. gigas carved
himself a similar exit. The aarva was in
the wood of the cartridge-boxes; and the
adult insect, faithful to its direction of escape,
had bored through the lead because the near-
est daylight was behind that obstacle.

.Zw^il' ^"/"'-compass, that is incon-
testable, both for the larvae preparing the
passage of deliverance and for the adult in-
sect, the Sirex obliged to make that passage
for himself. What is it? Here the prob-
lem becomes surrounded with a darkness
which IS perhaps impenetrable; we are not
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well enough equipped with meant of re-
cciving impressions even to imagine the causes
which guide the creature. There is, in cer-
tain events, another world of the senses in
which our organs perceive nothing, a world
which is closed to us. The eye of the
camera sees the invisible and photographs
the image of the ultra-violet rays; the tym-
panum of the microphone hears what to us
IS silence. A scientific toy, a chemical con-
trivance surpass us in sensibility. Would
It be rash to attribute similar faculties to
the delicate organization of the insect, even
with regard tQ agencies unknown to our
science, because they do not fall within the
domain of our senses? To this question
there is no positive reply; we have suspicions
and notfiing more. Let us at least dispel
a few false notions that might occur to us.
Does the wood guide the insect, adult or

larva, by its structure? Gnawed across the
gram, it must produce a certain impression;
gnawed lengthwise, it must produce a dif-
ferent impression. Is there not something
here to guide the sapper? No, for in the
stump of a tree left standing the emergence
takes place, according to the proximitv of the
light, sometimes by way of the horizontal
section, by means of a rectilinear path riij-
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ning along the grain, and sometimes by way
pt the side, by means of a curved road cut-
ting across the grain.

Is the compass a chemical influence, or
electrical, or calorific, or what not? No
for m an upright trunk the emergence is ef-
fcrted as often by the north face, which is
always m the shade, as by the south face,
which receives the sun all day long. TheexiMoor opens in the side which is nearest,
without any other condition. Can it be the
temperature ? Not that either, for the shady
side, tfiough cooler, is utilized as often as
the side facing the sun.

nf^uJ^'K^''^!'^^ ^°^»°- The sound
of what, m the silence of solitude ? And are
the noises of the outside world propagated
through half an inch of wood in Wh a way
as to make differences perceptible? Can it
be weight? No again, for the trunk of the
poplar shows us more than one Sirex travel-
ling upside down, with his head towards the
ground, without any change in the direction
or the curved passages.
What then is the guide ? I have no idea.

It IS not the first time that diis obscure quest-
ion has been put to me. When studying the
emergence of the Three-pronged Osmia from
the bramble-stems shifted from their natural
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potition by my wilet, I recognized the on.
certamtv in which the evidence of phyiical
Kience leaves us; and, in die impoMibihty of
finding any odier reply, I suggested a special
•ensc, the sense of open space. Instructed
by the Sirex, the Buprestes, the Longicoms,
I am once again compelled to make die same
suggestion. It is not diat I care for the
expression: the unknown cannot b- namedm any language. It means diat the hermits
in the dark know how to find the light by the
shortest road; it is the confessions of an
ignorance which no honest observer will blush
to share. Now diat the evolutionists* in-
terpretations 6{ instinct have been recognized
as wortiiless, we all come to tiiat stimulating
maxim of Anaxagoras', which laconically
sums up the result of my researches:
"Now mivra Buxoanf^, Mind Orders all

things."

^



CHAPTER IX
THB DUN0*EETtB8 OF THE PAMPAS

'pO travel the world, by land and «a,trom pole to pole; to cro.Mue.tion
life under every dime, in tlie infim^TvanW
of It. manifeatation.: that .urely would be

te* ^. ^^' ''™ *« ka. lyc» to «e!

year., at the time when RoUhsoh Crusoe wa>my dehght. The.e ro.y illu,ion.rrich ?nvoyage., were .oon .ucceeded by dull, .tay-at-home reality. The jungle, of InditAe

of the Ande. beloved by the Condon were
reduced a. a field for exploration, to a p«dof pebble. encloMd within four ^all..

rS'^Z ^''*°'* *«] 'hould complain I

.•»„!
«"*?""« °f 'd«" dow not necemrily

miply d..tant expedition.. Jean-JacqueJRouMeau • herborized with the bunch of
ch.ck.weed whereon he fed hi, Cana,?Bemardm de Saint-Kerre « discovered a
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world on a ttrawberry-pUnt that grew by
accident in a comer of his window; Xavier
de Maiifre,* using an arm-chair by way of
post-chaise, made one of the most famous
of journeys around his room.

This mariner of seeing country is within
my means, always excepting the post-chaise,
which is too difficult to drive through the
bushes. I go the circuit of my enclosure
over and over again, a hundred times,
by short stages; I stop here and I stop
there; patiently, I put questions and, at
long intervals. I receive some scrap of a
reply.

The smallest insect village has become
familiar to roe: I know each fruit-branch
where the Praying Mantis* perches; each
bush where the pale Italian Cricket » strums
amid the calmness of the summer nights;
each downy plant scraped by the Anthidium,
that maker of cotton bags; each cluster of
lilac worked by the Megachilc, the Leaf-cut-
ter.

Md Etudes de la nature.— Translator's Note.
»X«vier de Maiitre (i7<3-i85a), best known for hitVoyage autour de ma ehambre {179$)— Translator's

Tr^l'lJo%Nite"^
'*' Cr«Moj»/«... ch.pr vi. to Ir.-

. » Cf. idem: chap, xvi.— Translator's Note.
«36
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If cruising among the nookt and coraert
of the garden do not suffice, a longer voyage
shows ample profit. I double the cape of
the neighbouring hedges and, at a few hun-
dred yards, enter into relations with the
Sacred Beetle,* the Capricorn, the Geotru-
pes,* the Copris,* the Decticus,* the Cricket,*
the Green Grasshopper,* in short, with a host
of tribes the telling of whose story would ex-
haust a lifetime. Certainly, I have enough
and even too much to dc with my near neigh-
bours, without leaving home to rove in distant
lands.

Besides, roaming the world, scattering
one's attention over a host of subjects, is not
observing. The travelling entomologist can
stick numerous species, the joy of the collector
and the nomenclator, into his boxes; but to
gather circumstantial evidence is a very dif-
ferent matter. A Wandering Jew of science,
he has no time ^o stop. Where a prolonged
stay would be necessary to study this or that

» Cf. The Sacred Beetle and Others, by J. Henri Fabre.
tranilated by Alexander Teizeira de Mattos; chaps I. to
VI.— Translator's Note.

« Cf. idem: chaps, xii. to xiv.— Translator's Note.
»Cf. idem: chapi. ix and xvl— Translator's Note.
*Cf. The Ltfe of the Grasshopper: chips, xi to xiii.—

Translator's Note.
» Cf. idem: chaps, xv and xvi.— Translator's Note.
•Cf. idem: chap, xiy.— Translator's Note,
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fact, he 11 h^rntd past the next stage. We
muit not expect the impossible of him under
theic condition!. Let him pin his specimens
to cork tablets, let him steep them in jars of
spirit, and leave to the sedentary the patient
observations that require time.

This explains the extreme penury of his-
tory outside the dry descriptions of the
nomendator. Overwhebning us with its
numbers, the exotic insect nearly always pre-
serves the secret of its manners. Neverthe-
less, it were well to compare what happens
under our eyes^ with that which happens else-
wher«; it were excellent to see how, in the
same guild of workers, the fundamental in-
stinct varies with climatic conditions.
Then my longing to travel returns, vainer

to-day than ever, unless one could find a seat
on that carpet of which we read in the
Arabian Nights, the famous carpet whereon
one had but to sit to be carried whitherso-
ever he pleased. O marvellous conveyance,
far preferable to Xaxier dc Maistre*s post-
chaise I If I could only find just a litdc
comer on it, with a return-ticket I

I do find it. I owe this unexpected good
fortune to a Brodier of the Christian Schools,
to Brother Judulicn, of the La Salle College
at Buenos Aires. His modesty would be of-
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fended by the praitet which hit debtor owes
him. Let us timply lay that, acting on my
mttructiont, hit eyes take . ic place of mine.
He leeks, finds, observes, sends me his notes
and his discoveries. I observe, seek and
nnd with him, by correspondence.

It is done; thanks to this first-rate col-
laborator, I have my seat on the magic
carpet. Behold me in the pampas of the
Argentine Republic, eager to draw a parallel
between the industry of the Serignan * Dung>
beetles and that of their rivals in the western
hemisphere.

A glorious beginning! An accidental
find procures me, to begin with, the Splendid
Phaneus (P. splendidulus) , who combines
a coppery effulgence with the sparkling green
of the emerald. One is quite astonished to
see so rich a gem load its basket with ordure.
It is the jewel on the dung-hill. The corselet
of the male is grooved with a wide hollow
and he sports a pair of sharp-edged pinions
on his shoulders; on his forehead he plants
a horn which vies with that of the Spanish
CoprJs. While equally rich in metallic
splendour, his mate has no fantastic embel-
lishments, which are an exclusive prerogative

* Wriniwi, in Provence, where the audior ended his
d%y.'--Tr*)ul4Uor't Ntte.
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of masculine dandyism among the Dung-

iS^*
°^.^* ^^*** " »™on8 our own. .Now what can the gorgeous foreigner do?

Precisely what the Lunary Copris * does with
us. Settlmg, like the other, under a Hat cake
of Cow-dung, the South American Beetle

^^f^'
jee-shzpcd loaves underground.

Not a thmg IS forgotten: the round belly
with the largest volume and the smallest sur-
face; the hard rind which acts as a pre-
servative against premature desiccadon; the
tenninal nipple where the egg is lodged in a
hatching-chamber; and, at the end of the
nipple, the feM stopper which admits the air
needed by the germ.

All these things I have seen here and I
sec over there, ahnost at the other end of
the world. Life, ruled by inHexible logic,
repeats Itself m its works, for what is truem one latitude cannot be false in another.We go very far afield in search of a new
spectacle to meditate upon; and we have an
inexhaustible specimen before our eyes, be-
tween the walls of our enclosure.

Settled under the sumptuous dish dropped
by the Ox, the Phanaus, one would think,
ought to make the very best use of it and

W/Jvill.*'"'"'
*""' •*'' ^'*'"' '*"• ^'^-Tm-
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to stock her burrow with a number of ovoids,
after the example of the Lunary Copris.
She does nothing of the sort, preferring to
roam from one find to the other and to take
from each the wherewithal to model a single
pellet, which is left to itself for the soil to
incubate. She is not driven to practise
economy even when she is working the pro-
duce of the Sheep far from the pastures of
the Argentine.

Can this be because the jewel of the
pampas dispenses with the father's collabor-
ation? I dare not follow uj he argument,
for the Spanish Copris would give me the
lie, by showing me the mother occupied alone
in settling the family and nevertheless stock-
ing her one pit with a number of pellets.
Each has her share of customs the secret
of which escapes us.

The two next, Megathopa bicolor and M.
intermedia, have certain points of resem-
blance with the Sacred Beetle, for whose
ebon hue they substitute a blue black. The
first besides brightens his corselet with mag-
nificent copper reflections. With their long
legs, their forehead with its radiating
denticulations and their flattened wing-cases,
they are fairly successful smaller editions of
the famous pill-roller.
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They also share her talent. The work of
both IS once again a sort of pear, but con-
structed m a more ingenious fashion, with
an almost conical neck and without any ele-pnt curves. From the point of view of
beauty, it falls short of the Sacred Bettle*s
work. Considering the tools, which have
ample free play and are weU adapted for
clasping, I expected something better from
the two modellers. No matter : the work of
the Mcgathopaj conforms with the funda-
mental art of the other pill-rollers.A fourth, Bolbites onitoides, compensates
us for repetition* which, it is true, widen the
scope of the problem but teach us nothing
new. She is a handsome Beetle with a
metallic costume, green or coppcr-red ao-
cording as the light happens to fall. Her
four-cornered shape and her long, toothed
tore-legs make her resemble our Onites.*

In her, the Dung-beetles' guild reveals it-
self under a very unexpected aspect. Weknow insects that knead soft loaves; and
here are some which, to keep their bread
fresh, discover ceramics and become potters,
working day m which they pack the food of
the larval. Before my housekeeper, before

Tr^'lJf:J.T' '""' '^ '"^''' ^P' «^-
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any of us, they knew how, with the aid of a
round jar, to keep the provisions from dry-
ing during the summer heats. The work of
the Boibites is an ovoid, hardly differing in
shape from that of the Copres; but this is
where the ingenuity of the American insect
shines forth. The inner mass, the usual
dung-cake furnished by the Cow or the Sheep,
is covered with a perfectly homogeneous and
continuous coating of clay, which makes a
piece of solid pottery impervious to evapor-
ation.

The earthen pot is exactly filled by its con-
tents, without the slightest interval along the
line of junction. This detail tells us the
worker's method. The jar is moulded on
the provisions. After the food-pellet has
been formed in the ordinary baker's fashion
and the egg laid in its hatching-chamber, the
Boibites takes some armfuls of the clay near
at hand, applies it to the foodstuff and presses
it down. When the work is finished and
smoothed to perfection with indefatigable
patience, the tiny pot, built up piecemeal,
looks as though made with the wheel and
rivals our own earthenware in regularity.
The hatching-chamber, in which the egg

lies, is, as usual, contrived in the nipple at
the end of the pear. How will the germ and
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Ae young larva manage to breathe under

p^w^^;Seit;-ith1t.v^^^^^
»ome distance from the tip of the nioDk

way tor fibrous particles, for tiny scran. n(
nnd.ge.ted fodder, which, arranw^one
above the other with a certain orderffonS a

toward and'^ol^'?'
"'" *' '^ ^'

assured through this coarse screen.

l.y« of'ctrv*'".-';'^
" *' P'"'"=« °f «•!.layer of clay, which protects the fresh orn.

vision, and this vJ-hole stop^d wiHtrass of straw, ^ich admits the air fr^ly

7^.f'J"'^-'"' ^' ""'"•"• There Uth^'eternal question, if we do not rise above the
co«»n^npj.ce=howd,dthemsectac.^;t:

Not one fails in obeying those two lawsthe «ifety of die egg ,„d ?eady venSaSnot one. not even the n«.t on my list, who"e'talent opens up a new horizon: I am now

ZiH"''
of Lacordaire's Gromphas. Utnot this repellant name of Gromphas (the old
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tow) give us a wrong notion of the insect
On the contrary, it is, like the last, an elegant
Dung-beetle, dark-bronze, thickset, square-
shaped like our Bison Onitis * and ahnost as
large. It also practises the same industry,
at least as regards the general effect of the
work.

Its burrow branches into a small number
of cylmdrical cells, forming the homes of
as many larvaj. For each of these the pro-
visions consist of a parcel of Cow-dung,
about an inch deep. The nwterial is care-
fully packed and fills the bottom of the cavity,
just as a soft paste would do when pressed
down in a mould. Until now the work is
similar to that of the Bison Onitis; but die
resemblance goes no farther and is replaced
by profound and curious differences, having
no connection with what the Dung-beetles of
our own parts show us.

As we know, our sausage-makers, Onites
and Geotrupes alike, place the egg at the
lower end of their cylinder, in a cell con-
trived in the very midst of the mass of food-
stuffs. TTieir rival in the pampas adopts
a diametrically opposite method: she places
the egg above the victuals, at the upper end

,
* ^' P' **^"' ^""' ««*' Otkers: chap, xvi— Tram-
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of the sausage. In order to feed, the grub
does not have to work upwards; on the con-
trary, it works downwards.
More remarkable stiU: the egg does not

lie immediately on top of the provisions; it
IS mstaUed ma clay chamber with a wall
about one-twelfth of an inch in thickness,
mis waU forms an hermetically-sealed lid.
curves into a cup and then rises and bends
over to make a vaulted ceiling.

The germ is thus enclosed in a mineral
box, having no connection with the provision-
store, which is kept strictly shut. The new-
born grub must employ the first efforts of its
teeth to break the seals, to cut through theday floor and to make a trap-door which will
take It to the underlying cake.
A rough beginning for the feible mandible,

even though the material to be bored through

a^f^K *!• ,9?" «^bs bite at once into
a soft bread which surrounds them on every
•ide; this one, on leaving the egg, has to

i^hment
"* "* '^*" ^^^°" **^"« "^"^"

Of what use are these obstacles? I do
not doubt that they have their purpose. If
the grub IS born at the bottom of a closed pot.
If It has to chew through brick to reach the
larder, I feel sure that certain conditions of
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it! well-being demand this. But what con-
ditions? To become acquainted with them
would call for an examination on the spot;
and all the data that I possess are a few
nests, lifeless things very difficult to inter-
rogate. However, it is possible to catch a
glimpse of one or two points.
The Gromphas' burrow is shallow; those

little cylinders, her loaves, are greatly ex-
posed to drought. Over there, as here, the
drying up of the victuals constitutes a mortal
danger. To avert this peril, by far the most
sensible course is to enclose the food in ab-
solutely shut vessels.

Well, the receptacle is dug in very fine,
homogeneous, water-tight earth, with not a
bit of gravel, not an atom of sand in it. To-
gether with the lid that forms the bottom of
its round chamber, in which the egg is lodged,
this cavity becomes an urn whose contents
are safe from drought for a long time, even
under a scorching sun. However late the
hatchiijg, the new-bom grub, on finding the
lid, will have under its teeth provisions as
fresh as though they dated from that very
day.

The clay food-pit, with its closely-fitting
hd, IS an excellent method, than which our
agricultural experts have discovered no bet-
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ter way of prcterving fodder ; but it potietses
one drawback: to reach the stack of food,
tte grub hai firtt to open a passage through
the floor of Its chamber. Instead of the pap

nnding a brick to chew.

.J^^ !?'^* ?^ ^°"'^ ^ *^oided if theegg lay direcdy on top of the victuals, inside
the case Itself. Here our logic is at S!,it'
It forgets an essential point, which die insectw careful not to disregard. The irerm
breathes. If developmenfrequires airfa^the perfectIy<Ios<td clay urn does not allow

ouLhM°
'"'""• ^^' «™^ ^" to be bomoutnde the pot.

th^'^' ?"*• '" ll*
"*«* »' breathing,

t«n yjH "° ^^f^' "^ '"' '^'"e 'hut up, ,Stop of the provisions, in a day casket quite
as «.r.t.ght a. the jar itself. Examine' theAm^ more closely, however, and you will

A^i ! t •»''?'»«<"7 «ply- The walls of

•M. Ti"*"^*T''*'" "' "«^My Blazed in-
•ide. The mother has taken meticulous

vXh /'r* *T » »tucc<vlike finish. The

If^ T^ ''""«." ™88«* because the

!.1^ r "°T'?*» ^•°™ Ae outside and
i» unable to reach the inner surface of th- lid«id wooA It. Moreover, in the centre of
Oiii curved and embossed ceiling, a small
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opening hai been made. This Is the tir-
ftole, which allows of gaseous exchanges be-
tween the atmosphere inside the box and that
outside.

If it were entirely free, this opening would
be dangerous: some plunderer might take ad-
vantage of It to enter the casket. The

K^^X' uT"' *!?" "•^* S^« Wocks the
breathmg-hole with a plug made of the
ravelled vegetable fibres of the Cow^unff, a
•topper which is eminently permeable. It is
an exact repetition of that which the various
modellers have shown us at the top of dieir
calabashes and pears. All of them are ac
quamted with the nice secret of the felt stop-
per as a means of ventilating the em in a
water-tight enclosure.

Your name is not an attractive one, my
pretty Dung-beetle of the pampas, but your
industrial methods are most remarkable. I
know some among your fellow-countrymen,
however, who surpass you in ingenuity. One
of these is Phatneus Milon, a magnificent in-
sect, blue-black all over.
The male's corselet juts forward. On the

head is a short, broad, Battened horn, end-
ing m a trident. The female replaces this
ornament by simple folds. Both carry on
the forehead two spikes which form a trusty
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(figginff-unplement and also a scalpel for dis-
secdng. The insect's squat, sturdy, four-
cornered build resembles that of Onitis
Olivieri, one of the rarities of the neighbour-
hood of Montpellier.

If similarity of shape implied purity of
work, we ought unhesitatingly to attribute to
Phatufus Milon short, thick puddings like
those made by (Mivier*s Onitis.* Alas,
structure is a bad guide where instinct is con-
cerned! The square<hined, short-legged
Dung-beetle excels in the art of manufactur-
ing gourds, "^he Sacred Beetle herself sup-
plies none that are more correctly shaped nor,
above all, more capacious.

The thickset insect astonishes me with the
elegance of its work, which is irreproachable
in its geometry : the neck is shorter, but never-
theless combines grace with strength. The
model seems derived from some Indian cala-
bash, the more so as it has an open mouth
and the belly is engraved with an elegant
engine-turned pattern, produced by the in-
sect's tarsi. One seems to see a pitcher pro-
tected by a wickerwork covering. The

> I owe this detail on the work of Olivier't Onitii to
Aote and a tketdi communicated by Profeteor VaUrr-
Mayer, of the Montpellier School of Agricukure.--
Autkor't NoU.
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whole tttains and even exceedi the size of aHen 8 egg.

It is a very curiout piece of work and of
a rtre perfection, especially when we con-
sider the artist's clumsy and massive huild.
XVo, once again, the tool does not make the
workman, among Dungwbeetles any more

wV.Tr-*°""*'r"- Jo 8"id'^ the model.

i!li i* " .•omethmg better than a set of
tools: there is what I have caUed the bump
the gemus of the animal.

^*
Phanaus Milon scofFs at difficulties. He

does much more than that: he laughs at our
classifications. The word Dung-beetle im-

ft eUJrT K-
^""«- "^ '^^^ "^ -»>"«""

It, either for his own use or for that of his

«Z. ;# ?!," f? ^ ^°""^ ""d^r the car-aisses of birds, Dogs or Cats, in the com-pany of the undcrtakers-in^ordinary. Thegourd which I will presently de«rribe was\vng m the earth under the remains of an

Let him who will explain this conjunctionof the appetites of the Necrophorus » with

baffled by tastes which no one would suspeci
> Or Bunn'ng-bcetle. Cf. Chapters XI anrf vif ^ .1.
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from the mere appetrance of the iniecti I

give it up.

I know in my neighbourhood one Dung-
beede and one alone who alio works among
carrion. This it Ontkophagus ovatus, LIN.,
a constant frequenter of dead Moles
and Rabbiu. But the dwarf undertaker
does not on that account scorn stercoraceous
fare: he feasts upon it like the other On-
thophagi. Perhaps there is a twofold diet

here : the bun for the adult; the highly-spiced,

far-gone meat for the grub.

Similar facts* are encountered elsewhere,

with differing tastes. The Hunting Wasp
takes her fill of honey drawn from the nec-

taries of the flowers, but feeds her little ones
on game. Game first and then sugar, for
the same stomach 1 How that digestive

pouch must change during development!
And yet no more than our own, which scorns

in kter life the food that delighted it when
young.

Let us now examine the work of Phameus
Milon more thoroughly. The calabashes

reached me in a state of complete desiccation.

They are very nearly as hard as stone ; their

colour inclines to a pale chocolate. Neither
inside nor out does the lens discover the

slightest ligneous particle pointing to a vege-
asa

rpHTT
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table rciidue. The itrtnge Dungubeetlc doei
not, therefore, use cakes of Cow-dung or
anything like them ; he handles products of
another class, which at first are rather
difficult to specify.

Held to the ear and shaken, the object
rattles slightly, as would the shell of a dry
fruit with a stone lying free inside it. Does
It contain the grub, shriveUed by desiccuriop ?
Does It contain die dead insect? I thought
so, but I was wrong. It contains something,'
much more instructive than that

I carefully rip up the gourd with the poirt
of a knife. Within a homogenous wall,
whose thickness is over three-quarters of an
inch in the largest of my three specimens,
IS encased a spherical kernel, which fills the
cavity exactly, but without sticking to the wall
at any part. The small amount of free play
allowed to this kernel accounts for the
rattling which I heard when I shook the
thing.

In the colour and general appearance of
the whole, the kernel doe» not differ from the
wrapper. But break it open and minutely
examine the pieces. We now recognize tiny
fragments of bone, flocks of down, threads
of wool, scraps of flesh, the whole mixed in
an earthy paste resembling chocolate,
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This paste, when placed on hot charcoal,
sifted under the lens and deprived of its part-
icles of dead bodies, becomes much darker,
is covered with shiny bubbles and sends forth
puffs of that acrid smoke by which we so
readily recognize burnt animal matter. The
whole mass of the kernel, therefore, is

strongly impregnated with sanies.

Treated in the same manner, the wrapper
also turns black, but not to the same extent;
it hardly smokes; it does not become covered
with jet-black bubbles; lastly, it would not
anywhere contain bits of carcase similar to
those in the central kernel. In both cases,
the residue after calcination is a fine, red-
dish clay.

This brief analysis tells us all about the
table of Phanaus Milon, The fare served
to the grub is a sort of meat-pie. The
sausage-meat consists of a mince of all that
the two scalpels of the forehead and the
toothed knives of the fore-legs have been able
to remove from the corpse: hair and down,
small crushed bones, st ips of flesh and skin.
Now hard as brick, the thickening of this
mincemeat was originally a paste of fine clay
steeped in the liquor of corruption. Lastly,
the light crust of our meat-pies is here re-

presented by a covering of the same clay,
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less rich in extract of meat than the other.

The pastrycook gives his work an ele-

S.K *^^'' ^f.^^^o'-atw it with rosettes,
with twists, with scrolls. Phan^ MUon
IS no stranpr to these culinary esthetics.
She turns the crust of her meat-pie into a

'^or-'^
with a finger-pL o^

The outer covering, an unprofitable crust
m.uffiaently .teeped in savoujy juice,, i.™we can ea,.ly gue„, intended /or co«„mpt:
ion. It » po,„bIe that, «)mewhat later,

repeUed by coarse fare, the grub scrapes a

« L wh„r,
"" '"?«'. =»"««». the calabash

;.t%:\t;frd'xa-«?>^«
cS^thrre^ru^'

^""^ "'
'
"-•^"^

0^1^.°'^%^^'?^'^ P*'*^' "«^* at the base

«1I ir^ 1 '*''
^?r^' *' ^°"^"^^d a round

cell with a clay wall continuing the general

material, separates it from the store-room.
Ihis IS the hatchmgchamber. Here is laid
the egg, which I find in its place but dried up:
here is hatched the grub, which, to reach the
ball of food, must first open a trap^ioor
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through the partition that separates the two
stories.

We have here, in short, the edifice of the
Gromphas, in a different style of architecture.
The grub is bom in a casket surmounting the
stock of food but not communicating with it.

The budding larva must therefore, at the
opportune moment, itself pierce the covering
of the pot of preserves. As a matter of fact,
later, when the grub is on the sausage-meat,
we find the floor perforated with a hole just
large enough for it to pass through.
Wrapped all 'roraid in a thick casing of

pottery, the meat keeps fresh as long as is

required by the Airation of the hatching-
process, a detail which I have not ascer-
tained; in its cell, which is also of clay, the
egg lies safe. Capital; so far, all is well.
Phanaeus Milan is thoroughly acquainted
with the secrets of fortification and the
danger of victuals evaporating too soon.
There remain the germ's respiratory require-
ments.

To satisfy these, the insect has been
equally well-inspired. The neck of the cala-
bash is pierced, in the direction of its axis,
with a tiny channel which would admit at
most the slenderest of straws. Inside, this
conduit opens at the t<^ of the dome of the
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fcaeching-chamber; outside, at the tip of the
fipple, It .pread. into a wide mouth Thi,» Ae vent.Iat.ng.,haft, protected againtt i^
traders by its extreme narrowness and bygrams of dust which obstruct it a httle with-out stoppmg It up. I said it was simply
manreUou.. Was I wrong? IfaconstS

admit that bhnd chance is gifted with ex-traordmary powers of foresight.

«.o!r-rit°"
the clumsy insect manage to

^/Hi"^ V t'''?" """^ ""?'<" 'Piece

t .tH "i?L
E'-P'o'^g the pampas a, Ido through the eyes of an intermediary, my~ly gu.de m this question is the struiure

duct the woFtanan's method without going
far astray. I therefore imagine the build-mg to proceed in this mamier: a small car-

ened the underlying loam. The insect col-
ect, more or less of this loam, according todie nchness of the vein. There are no pre"cise limits here. If the plastic material be

plentiful, the coUector is lavish with it andthe provision-box becomes all the more solidIhen enomious calabashes are obtained, exi
ceeding a Hen's egg in volume and form > '

ofan outer wall three-quarters of an inch thick
aS7
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But t mass of this description is beyond the
strength of the modeller, is badly handled
and betrays, in its shape, the awkwardness
attendant on an over-difficult task. If the
material be rare, the insect confines its har-
vesting to what is strictly necessary; and then,
freer in its movements, it obtains a mag-
nificently regular gourd.

The bam is probably first kneaded into a
ball and then scooped out into a larpe and
very thick cup by the pretswe of the fore-
legs and the work of the forehead. Even
thus do the Copris and the Sacred Beetle act
when preparing, on the top of their romd
pill, the bowl in which the egg will be laid
before the inal manipulation of the ovoid or
pear.

In this first business, the PhaHeai is sins-

ply a potter. So long as it be phntk, sif
clay serves her turn, however ii sfiilj
saturated with the juices nuBui^ frwn the
carcase.

She now becomes a pvrk-butcher. WiA
her toothed knife, she carves, i

tiny shreds from the rottm
tears off, cuts away what she deeai best
suited to the grub's entertainment. She col-
lects all these fragments and mixes thea wrftk

choice loam in the ^>ots where the ssnies
258
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«bounA. The whole. cunni«riy knea<fedand .oft«..<,. become. . baU^d. on^

Uosely packed, witW ?ompre,iio„, °St

t^p^r """'" '"• '''" "°' •'''k '" i«»

.

N"t. the potter's work is renewed Th,'»«« pre..« the thick lip. of thrcUy c»orolU them out and applieVthem to^ ^r^I^red force-meat, which i, eventually co^

drrlr ni'^*',*!"!"''*''''"*- A wide
«f?*r pad 1. left on the top partitioni*.ch .. thm .„ view of the wea£.e?. of 2.eC ft,h"

'° P"'°'"* ' '««^- ''hen ma!fang for the promions. Manipulated in it.

IT' •*,",.';?'' " converted into a hemt

Ihh Wd ""'• '" "'"^'' "^^ *« '» f°^-

The work is completed by rolling out and

C^and h*^'
°^ *.' "«'' cratfr, wWchclo«, and becomes the hatching-chamber.
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H«T, eipedalfy, a delicate dexterity becomes
esantial. At the same time that the nipple
of iie calabash is being shaped, the insect,
when packing the material, must leave the lit-

tle channel which is to form the ventilating-
shaft, following die line of the axis. This
narrow conduit, which an ill-calculated
pressure might stop up beyond hope of
remedy, seems to me extremely difficult to
obtain. The most skilful of our potters
could not manage it without the aid of a
needle, which he would afterwards withdraw.
The insect, a sort of jointed automaton,
makes its channel through the massive nipple
of the gourd without so much as a thought.
If it did give it a thought, it would not suc-
ceed.

The calabash is made : thci e remains the
deccM-ation. This is the work of patient
after-touches which perfect the curves and
leave oa the soft loam a series of stippled
impreations skfiilar to those which the potter
<*f prehistoric days distributed over his big-
bdlied jars with die ball of his thumb.
That finishes the work. The insect will

begin all over again under a fresh carcase;
for each burrow has one calabash and no
more, even as with the Sacred Beetle and her
pears.
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n.m^" "il???".' °' *•" •«i*t» of thepampas. Ail black and a> big at the larnttof our Onthophagi,* whom She gJeady^"
.emble. m general build, Can.h^ i^linu,
18 hicewise an exploiter of dead bodiei, if not

ht*o?,°ri„t''''"'^'"'"'""°"^«"

into A^n^r''";!' T'^y °"P»«' innovation,
into the piU-maker's art. Her work, strewnh^ die aforementioned with finger-pVK
the pilgnm'. gourd, the double-bellied gourd

?v , /T T'V' "^"^ *« Joi^d togetherby a fairly pla.riy.marked groove, the upperu the smaUer and contains the egct in an in.

Imagine the Sisyphus' little pear with its
hatching^hamber swollen into a globule a
trifle smaUer than the sphere at the other
end; suppose the two protuberances to be
divided by a sort of wide open groove like
that of a pulley

; and we shaU have something
very like the Canthon's w©rk in shape and
size.

When placed on burning charcoal, thU
double-bellied gourd turns black, becomes
covered with shiny warts that look like jet

* ^- J^* i^'i BeeiU and Otktrs: chapi. xL xvii
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betdt, emits t smell like that of grilled meat
and leaves a residue of red clay. It is there-

fore formed of clay and sanies. Moreover,
the paste is sprinkled with little scraps of
dead flesh. At the smaller end is the egg,
in a chamber with a very porous roof, to al-

low the air to enter.

The little undertaker has something better

to show than her double sausage. Like die

Bison Onitis, the Sisyphus and the Lunary
Copris, she enjoys the collaboration of the

father. Each borrow contains several

cradles, with the father and mother invaria-

bly present. What are the two inseparables
doing? They are watchmg their brood and,
by dint of assiduous repairs, keeping the lit-

tle sausages, which are in constant danger
of cracking or drying up, in good condition.
The magic carpet which has allowed me

to take this trip to the pampas supplies me
with nothing else worth noting. Besides,
the New World is poor in pill-rollers and
canaot compare with Senegambia and the
regions of the Upper Nile, that paradise of
Copres and Sacred Beetles. Nevertheless
we owe it one precious detail: the group
which is commonly known by the name of
Dung-beetles is divided into two corpora-
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With very few exceptiont, the latter h..no repreuntttim in our climw T k.
mentioned the little OvS^On&oi^.n
doe. not r^ ,„y other example of 3^

the^^miri!
*" *"' "" " «hitni amons

.war* <Sd Setgir/t:::^'";/L'H''''-
"ng the ordure of thfiwS Z'i,"'^*
the ordure of death? r,?.k ' *"'""
frequency of thll^ofleoA^rp^rn!!"
brought about the formationT'^fJir

Me?rirs,-tS:; a^urr-also, scatter^H ,#. - j
«^orp»c 18, there

"f Ae u^nf r*'J '"*° '" undertaker, or
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terialt for the work been lacking in either

cate.

Nothing, not the scarcity of provisions,

nor the climate, nor the reversed seasons,

would explain this strange divergence. We
must perforce regard it as a matter of ori-

ginal specialities, of tastes not acquired but

prescribed from the beginning. And what

prescribed them was anything but the struct-

ure.

I would defy the greatest expert to tell me,

simply from the * insect's appearance and

without learning the facts by experiment,

the manner of industry to which Phanaus

MiloH, for instance, devotes himself. Re-

membering the Onites, who are very similar

in shape and who manipulate stercoral mat-

ter, he would look upon the foreigner as

another manipulator of dung. He would

be mistaken : the analysis of the meat-pie has

told us so.

The shape does not make the real Dung-

beetle. I have in my collection a magnificent

insect from Cayenne, known to the no-

mendators as Phanaus festivus, a brilliant

Beetle in festive attire, charming, beautiful,

glorious to behold. How well he deserves

his name I His colouring is a metallic red,

which flashes with the fire of rubies; and he
264
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And it is not only in the grassy plains of

La Plata that the modellers of dung proceed

according to the principles usual over here;

we may say, without fear of being mistaken,

lat the ma'gnificent Copres of Ethiopia and

the big Sacred Beedes of Senegambia work

exactly like our own.

The same similarity of industry exists in

other entomological series, however distant

their country. My books give details of a

Pelopsus* in Sumatra, who is an ardent

Spider-huntVess like our own, who builds

mud cells inside houses and who, like her,

is fond of the loose hangings of the window-

curtains for the shifting foundation of her

nests. They tell me of a Scolia « m Mada-

gascar who serves each of her grubs with a

fat rasher, an Oryctes-larva,» even as our

own Scolis feed their family on prey ot

similar organization, with a highly concen-

trated nervous system, such as the larvae of

Cetoniaj, Anoxiae and even Oryctes. They

iCf. Th, Mojon-^asps. by J. Henri F.bre,.tr«niUted

by Alexander Teixeira de Mattot: chapt. lu. to ti—

Translator's Note. .«««., Sn Mar*
• The chapteri on the Scolue will appear in More

HuSing Wasps. Meanwhile, cf. The
^«/''"»'l

/-•*'/{

IrTnfer^lh Henri Fab e.

%-;^iS:^J/J^T""
Teixeira de Mattot: chap, xi.— Translator's

J***-
. .

•The larva of the Rhinocerot Btttlt.^ Translator's

Note.
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tcll me that in Texas a Pepsis, a huntress of
big game akin to the Calicurgi, gives chase
to a formidable Tarantula and vies in daring
with our Ringed Calicurgus,* who stabs the
Black-bellied Lycosa." They tell me that the
Sphex-wasps of the Sahara, a rival of our
own White-handed Sphex,» operate on Lo-
custs But we must limit these quotations,
which could easily be multiplied.

For producing variations of animal species
to suit our theorists there is nothing so con-
venient as the influence of environment. It
is a vague, elastic phrase, which does not
compromise us by compelling us to be too
precise and it supplies an apparent expla-
nation of the inexplicable. But is this influ-
ence so powerful as they say ?

I grant you that to some small extent it

modifies the shape, the fur or feather, the
colouring, the outward accessories. To go
farther would be to fly in the face of facts.
If the surroundings become too exacting, the
animal protests against the violence endured
and succumbs rather than change. If they

1 For the Pompilus, or Ringed Calicurgus, cf. The Lifeand Love of the Insect: chz^. xil- TrS^Ur's Note!

t.,1- .f tI
Narbonne Lycosa, or Black-bellied Taran-

tula, cf. The Life of the Sptder: chaps, i. and Hi. to vii..— Translator's Note.
»Cf. The Life of the Fly: chap, l— Translator's Note.
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go to work gently, the creature subjected to
them adapts itself as best it can, but invinci-
bly refuses to cease to be what it is. It must
live in the form of the mould whence it is-

sued, or it must die: there is no other al-

ternative.

Instinct, one of the higher characteristics,

is no less rebellious to the injunctions of en-
vironment than are the organs, which serve
its activity. Innumerable guilds divide the
work of the entomological world; and each
member of ^one of these corporations is sub-
ject to rules which not climate, nor latitude,

nor the most serious disturbances of diet are
able to alter.

Look at the Dung-beetles of the pampas.
At the other end of the world, in their vast
flooded pastures, so different from our scanty
greenswards, they follow, without notable
variations, the same methods as their col-

leagues in Provence. A profound change of
surroundings in no way effects the funda-
mental industry of the group.

Nor do the provisions available affect it.

The^ staple food t!o-day is matter of bovine
origin. But the Ox is a newcomer in the
land, an importation of the Spanish conquest.
What did the Megathopa, the Bolites, the
Splendid Phanxus eat and knead, before the
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arrival of the present purveyor? Tl,,

fe feed tT" °1*' -pSrL?o
Plains I„^?

D-ng-beetles confined to the

perkaos tht^
"''''''' "" ^"""-f'Aer was

S fm^r^' '" *• """" •>« 'he ma.

Ae seasonWT ^'^"'y ''«<"*"8 »»

b^ tht M^,^i
locahty and can be fumifhed

II
"" Megatherium, the Ox, the Hor«e tl.Sheep or by man and several X" '

us ^' ^r" "°. ''"°"' *'» diveraity to lead

».amel. fhe mdustry of the Meirachil,.for mstance, consists^f manufaSfw:!!
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lets with bits of leaves; that of the Cotton-
bees of making bags of wadding with the
nock gathered from certain plants.
Whether the pieces be cut from the leaves
of this shrub or that, or at need from the
petals of some flower; whether the cotton-
wool be collected here or there, as chance may
direct the encounter, the industry undergoes
no essential changes.

In the same manner, nothing changes in
the art of the Dung-beetle, victualling him-
self with materials in this mine or that.
Here m truth we have immutable instinct,
here we behold the rock which our theorists
are unable to shake.

And why should it change, this instinct,
so logical in its workings? Where could it

find, even with chance assisting, a better
plan ? In spite of an equipment which varies
in the different genera, it suggests to every
modelling Dung-beetle the spherical shape,
a fundamental structure which is hardly af-
fected when the egg is placed in position.
From the outset, without the use of com-

passes, without any mechanical rolling, with-
out shifting the thing on its base, one and
all obtain the ball, the delicately executed
compact body supremely favourable to the
grub's well-being. To the shapeless lump,
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d«rnandin« no pains, they all prefer th,•Phere, lovingly fashioned and calling t

bfctfe of%h:%" X t^^'-,*.« Black.

The.radiating
denticuTarion' of theLZVthe insect's ffambola m ful u • V '°*^<^nead,

Wa. he not*SV ratr o?''the'""'''«!;'?"f Egypt, the Scarab who L fk 'r™''"'of the temples liff. »„! J ? "' pediment

of a Pi« a ;;So'^:Se*L^ ""y -?
the sun?

spncre, the image of

bod^.'ofSive'ei'nTr *'. ""^'''V
pellet was no^dSefu? SV.""!'

'.''""''''

the bank, of the N?le For ^k
'*'"''"' °"

splendour found h» .flil
' *"" '"P"™

ie^ion. Werelh^vf^Von'r-"'''^

•S;.l?'^*~""''-* propound.
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a grave problem to whoio is capable of re-
flection. It compels us to accept this al-
ternative: eiAer to credit the Dung-beetle's

of Itself solved the geometrical problem of
preserved food, or else to fall hick upon aharmony ruhng all things under the eye ofan Intelligence Which, knowing everything
has provided for everything.

^

Im
HI:

Uh

^



CHAPTER X
INSECT COIOUMNO

P^N^US SPLENDIDULUS th. r.

•cribe th7htd,:t Kh'"?" *f
"«

Pampas. Then,™-- """«*e*tle of the

ConTbining Ae CTa " *" «fK"«ed.
lustre, the imect."' ..«"»» ^'^ "«»««
of the light, em"; Ke".frl**; '""If-^emerald or the gleam o^mL"*'*'""' °^ *«
wuck-raker wouM J^ k

™™'' "'PP"- The
•how^asel " "'° '"'"°" '» the jeweller'.

though u,ualirmod°« 1°'^ .^fbeetle^
h»ve a leaning tow«d l^*"" "*"• «'»<>

One Onthophawrdlnf^""?. """"ent.
with Florenti„Tbr*«."••?" '»"''«
garnets on hi, wing^aTe! r1 u^Y "'""••

Mimic Geotrupe"*rih: J ** '5°'"' th*

Pyrite. below; al,o bla^ infr" "' '"PP"""
to the light of day the

«:?''''"'• '*P°''<1
trupe, display, a vewral ,„r^?'*°?"'"

°«°-
amethyst violet

''*" of a glorious

Many other series of »^ .i
"j of greatly varied
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habiti, Carabi,» Cctoni*, Buprestes, Chry-
somclae,« rival and even surpass the mag-
nificent Dung-beetles in die matter of jewel-

JT*.
^^ ^*™** ^* encounter splendours

which the imagination of a lapidary would
not venture to depict. The Azure Hoplia,*
ttie inmate of the osier-beds and elders by the
banks of the mountain streams, is a wonder-
Jul blue, tenderer and softer to the eye than
the azure of the heavens. You could not
hnd an ornament to match it save on the
throats of certa'n Humming-birds and the
wings of a few Butterflies in equatorial
dimes.

1 o ^dorn itself like diis, in what Golconda
does the insect gather its gems? In what
diggings does it find its gold nuggets ? What
a pretty problem is that of a Buprestis'
wing-case I Here the chemistry of colours

j"F^*° '^^P * delightful harvest; but die
difficulties are great, it seems, so much so
that science cannot yet tell us the why and the
wherefore of die humblest costume. The
answer will come in a remote future, if in-
deed it ever comes completely, for life's
laboratory may well contain secrets denied

» Golden AppU-btetU*.— Translator's Note.•A genut of Cockchafer. Cf. Th, Ufe of tht Fh-chap, yil-^ Translator's Not,. ' ' '
*' "'*
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oUU^ ^IL''^^ T"* '^'*<«" Ae help
»\ » lent, these puzzling spots call fnr ^ul

^e S* ot"nfo"''kf„i *o/ •*'^r
-••« '=

•preadf in « cloudy trail when the vesiclecontaming .t i. broken on the obiect^ul

nutrlti^ "Jm^^'^e Jlti° ? '""'' "^ **
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u. A.r^J!""""
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•«V«ken from iZXt-fV"* «*>»•* »!•-
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experiment I have discovered grains of uric
acid in the adipose tissue of the larvae of all

the Hunting Wasps of our parts, as well as
in the Bees at the moment of the nymphosis.
I have observed them in many other insects,

cither in the larval or in the perfect state ; but
in this respect there is none to equal the gmb
of the game-hunting Wasp, which is all

speckled with white. I think I see the rea-
son.

Let us consider two larvae which eat live

prey: that of the Sphex and that of the Hy-
drophilus.^ Uric acid, the inevitable pro-
duct of the vital transformations, or at all

events one of its analogues, must be formed
in both. But the Hydrophilus' larva shows
no accumulation of it in its adipose layer,
whereas the Sphex' is full of it.

In the latter the duct through which the
solid excretions pass is not yet in* working or-
der; the digestive apparatus, tied at the lower
end, is not discharging an atom. The uri-

nary products, being unable, for want of an
open outlet, to flow away as formed, accumu-
late in the adipose tissue, which thus
serves as a conmion store-house for the
residues of the present and the plastic ma-
terial of the future organic processes.

»The Great Water-beetle.— ZrtfMteor'i Nott.
076
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«e?„T*?''? ~™^' "nalogoM to what we
of^Z S^

'"«''" »"™«'» after the removal

«te.'a,;3
™P««eptible quantities a"wirauiatcs and becomes manifest when fK.«eaj«by which it i, eliminated dUappear.

oth« ? J T" °' '^^ Hydrophilus, on theother hand, the excretions enjoy a fr« onri«from the beffnning; and the ^aryLdul^'
ZZ.V"'^ r"*'"

^°™«d '"d are^noToter

«creti„n become^tt^btrrtic'ad^
must and does collect in thL «!?•

.tance of the Mcrt^L^J^' **""" '"'^

.^ !!*• . '" ""* fanslucid skin there

^u^?Ka,"-^ '-8 digestf^eF^uuj, wnicn IS swollen a deep Durnle hw fK-M. of Ae consumed Crickets'!%« awi^st

<^aque white uric cells stand out distincdv

plinttaTe't^' »f
thecffect of to^pnng IS a sketchy but by no means inelegant
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costume. It is skimpy in the extreme, but at
any rate it is something.
With the urinary broth of which its intes-

tine is unable to get rid, the larva has dis-
covered a means of making itself look a little
smart. The Anthidia have shown us how,m their cotton-wool wallets, they manufac-
ture a sort of jewellery with their ordure.
The robe studded with grains of alabaster is
a no less ingenious invention.
To beautify themselves cheaply by using

up their own refuse is a very common method
even among insects endowed with all that is
wanted for evacuating waste matter. While
the larvas of the Hunting Wasps, unable to
do better, stipple themselves with uric acid,
there are plenty of industrious creatures that
are able to make themselves a superb dress
by preserving their excretions in spite of their
own open sewers. With a view to self-em-
bellishment, they collect and treasure up the
dross which others hasten to expel. They
turn filth into finery.

One of these is the White-faced Decticus
(D. albifrons, Fab.), the biggest sabre-
bearer of the Provencal fauna. A magnifi-
cent insect is this Grasshopper, with a broad
ivory face, a full, creamy-white belly and
long wings fiecked with brown. In July, the



Insect Colouring

He therefore convert, into , paint-f^^
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what at first was a warehouse for storing up
foodstuffs; and with his chalk-like uric pulp
he lavishly daubs his belly, which turns a
creamy white, and smears it on his forehead,
his face, his cheeks, until they assume the
appearance of old ivory. All those parts, in
fact, which lie inmiediately under the trans-
lucid, skin are covered with a layer of pig-
ment which can be turned into murexide and
is identical in na'.jr- with the white powder
of the adipose lace.

Biological chemistry can hardly offer a
simpler and more striking experiment than
this analysis of the Decticus* finery. To
those who have not this curious Grasshopper
handy, I recommend the Ephippiger of the
Vines, who is much more widely distributed.
His ventral surface, which also is of a
creamy white, likewise owes its colour to a
plastering of uric acid. In the Grasshopper
family many other species of smaller size and
requiring more delicate handling would give
us the same results in varying degrees.

White, slightly tinged with yellow, is all

that the urinary palette of the Locustidae
shows us. A caterpillar, the Spurge Hawk-
moth's, will take as a little farther. Dappled
red, black, white and yellow, its livery is the
most remarkable in our part of the country.

a6a
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ilcaumur in fact call« it- i^ o n «,
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Those of an intense black may be likened

to dyers* products: they are completely im-

pregnated with the colouring matter, which
is part and parcel of the molecular constitu-

tion and cannot be isolated by the nitric

solvent. The others, red, yellow or white,

are actually painted : on a translucid sheet is

a wash of urinary pigment, which is dis-

charged by the minute ducts issuing from the

adipose layer. When the action of the ni-

tric acid has ceased, the transparent circles

of the latter stand out against the black back-

ground of the former.

Yet one more example taken from a dif-

ferent order. As regards elegance of cos-

tume, the Banded Epeira ^ is the most highly

favoured of our Spiders. On the upper sur-

face of her corpulent belly alternate, in trans-

versal bands, bright black, a vivid yellow like

that of yolk of egg and a dazzling white like

that of snow. The black and yellow also

show underneath, but arranged differently.

The yellow, in particular, forms two longi-

tudinal ribbons, ending in orange-red on
either side of the spinnerets. A pale purple

is faintly diffused over the sides.

Examined from the outside with the lens,

^ Cf. The Life of the Spider: chaps, ii., vii^ xi. and ziii.

— Translator's Note.
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the black parts reveal nothing out of theconunon. The black i, homogeneou, andeveo-where of equal depth. O. thcoAtrhand, m the coloured portions, we «e l^kpolygonal, granular masses, foming a c „«

cum&rir'^i. "kV""'"«
™""* ^-^•

sc",o»X h
** •"'"'°""" ^'* » P»ir ofscissors, the homy integument of the dorsal

'"J»~
"«y '"dily be removed in one p°ece

parent in die zones that correspond with thewhite bands in the natural state; it Ts blackor yeUow on the black or yellow band.These last indeed owe their colouring to alayer of pigment which the point of a naLbrush wiU easily loosen and remove.
^

oJ^thl^-
"''"' '"'"d'. «h«i' origin i, this:

surAce „f r ''t'.''""
"""^'^ *< dorsal

saici.nl**
'''"'°'""' ^^°" K'""'"' mo-saic IS not m any way disturbed, reveals aUyer of polygonal white spots, distributed i^belts, here densely and there less so. The

ItTiefr mf/ •«''~"'^ '^'^ *' '^'''te bands

tioi. Jw T^emRceat opaque white granula-S f± ,1.

'""
*'u°."«^

*»" t"n»Par" nt

Spid'er
"°"'-''''"« «riP" in the live

Treated with nitric acid on the microscopic
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slide, they do not dissolve nor produce effer-
vescence. Uric acid then is not present in
this case; and the substance must be guanine,
an alkaloid known to be the urinary product
of the Spiders. The same is true of the yel-
low, black, purple or orange pigment that
forms a coating under the skin. In short,
by utilizing, in a different chemical combina-
tion, the waste products of animal oxidiza-
tion, the magnificent Spider rivals the mag-
nificent caterpillar; she beautifies herself with
guanine as the other does with its uric acid.

Let us abridge this dry subject; let us be
content with these few data, which could if

necessary be corroborated by many others.
What does the little that we have learnt
teach us? It tells us that the materials re-

jected by the organism, guanine, uric acid
and other dross from life's refinery, play an
important part in the coloration of the in-

sect.

Two cases are distinguishable, according
as the colour is dyed or simply painted. The
skin, i jclf colourless and transparent, is in

places illumined by a coloured varnish, which
can be removed by a touch with a paint-
brush. Here we have paint, the result of
the urinary compound laid on the inner sur-
face of the covering, just as the chromatic
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At other places the skin is coloured In ;».

lie oxWe.
'^ "**" "' *' '™<"PO"ted meul-

profound diJFerencc m the distribution of thechromatic material,, i. this true of their^e™ical nature as w»ll> _,,
™ "' ™«'r cnem-

fe fc tnJmpTrawfa^rstTusr'"-more readily obtain an infiS^";.„T' „£%?•ults by uniformity of method. ^
It shows us, on the back nf fk. c_

Caterpillar., black spots jumWed*lp'':^S
other spo ,, white, yellow or red PaTn^

"de trJ'/^- ^."'1- I' '^"e on'SS
Jh* n?h. •i""''r«

''"• * Paint-stug and onAe oAer side a dye-stuff, absolutely differen"m character from the first? While chm-
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iitey is not yet in a position to demonstrtte.
with Its reagents, the common origin of the
two fubttances, at least the most convincing
analogies point to it.

*

In this delicate problem of the insect*! col-
ouring, one tingle point thui far comes within
the domain of obierved facts : the progressive
advance of chromatic evolution. The car-
bunde of the Dung-Beetle of the Pampas
•uogestcd the question. Let us then inquire
of his near neighbours, who wiU perhaps en-

xt"'/°
*^^»"« a 'teP farther.

Newly stripped of his castK>ff nymphal
8km, the Sacred Beetle possesses a strange
costume, bearing no resemblance to the ebony
black which will be the portion of the ma-
ture insect. The head, legs and thorax are
a bright rusty red; the wing<ases and abdo-
men are white. As a colour, the red is al-
most that of the Spurge CatcrpiUar, but it is
the result of a dye on which nitric acid has
no effect as a detector of urates. The same
chromatic principle must certainly exist in a
more elaborate form and under a different
molecular arrangement in the skin of the
abdomen and the wing-cases which will
presently replace white by red.

In two or three days the colourless be-
comes the coloured, a process whose rapidity
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"fr»tone remain, the ..me, but i. arrZS

J^\S£:rre.t^'^„VThe«^^
lafon. of the forehead and fo„.k« thJ

of labour, which are to acquire an Mr,,^
fonal hardnew. The unokfti^J^'J^Si

?T^' '«••/« over the in.it. r^IaS Ae

rt,^n l" ''^ '^* ^P"*-^ GymnopIeuri,>

*eha^ 1"
*' 0"*<»P'>«P «nd iZy oaS.behave; even so muit the jewel of Vh.

Pampa.. the Splendid Phan.u.^ «t totoAWith a. much certainty a. thouah I had him

v^rhZ^r r
**"~ wheStt

excepting on the wing-over, and the abdol

te^'*«'*'"'' *'"*' «' "'*»'•• '*•^ »!a^ Tr.„.
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men, which are at first colourleM and pre-
•ently turn the tame colour as the rest. In

u^^^V^.^^S^^ ^^'* »'''^*' "<J i» followed
by black

;
the Phancus replaces it by the bril-

liance of copper and the refiections of the
emerald. Ebony, metal, the gem : have they
the same origin here then? Evidently.
The metallic lustre does not call for a

change of nature; a mere nothing is enough
to produce it. Silver, when very finely sub-
divided by the methods whereof chemistry
knows the secret, becomes a dust as poor to
look at as soot. When pressed between two
hard bodies, this dirty powder, which might
be dried rnud, a^ once acquires the metaUic
sheen and again becomes the silver which
we know. A mere molecular contact has
wrought the miracle.

Dissolved in water, the murexide derived
from uric acid is a magnificent crimsort.
Solidified by crystalhzation, it rivals in splen-
dour the gold-green of the Cantharides.
The widely-used fuschine affords a well-
known example of like properties.

Everything, then, appears to show that
the same substance, derived from urinary ex-
cretions, yields, according to the mode in
which its ultimate particles are grouped, die
metallic red of the Phanaeus, as well as the
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white, the dull red and the black of the S.

•urf.ce of the Stercoraceou. Geotrupe, i"dthe Mimic Geotrupe,, and, with I q„"ck

1/T'** ?""j"?° •"«'''" ""<•«• *• belly

S,VhMl!^'*Ll'"^
into copper pyrite, under

*c//i«.W
••

"/""^V '' ~^"' ">« back

fh. J * ''°,"'''''* "'* ""W*" bronze a.id

cordinj to the insect, according to the part

^.M '^'u' 'T"''"' • dingy compound

L!rf.l A *°." P.°'""«' by the metal,.

of thi« .T.' "i"*'""."'
*° *« developmentot these splendours; it ne ther accelerate.

r«?:*•*"»• .S'"~ direct eSr"
"

to »rjT"« *° ** ««'• of beat, is fatal

.h.?!.^u'""f P"^*" "f *e nymphos. I

t^'- 51"'" "5^ "'* « KreSrof waierconuined between slip, of glass; and to thebn^t light thus moderated in temperatSrridwiy.. throughout the period of chromatic

BeedeTr
'?''^'«'<'

» "•"»•>" »' SaTr d

ard. of col?''" r^ ?'°"''- A. stand-ards of comparison I had witnesses of whomI kept some in diffused light and oth7nZcomplete darkness. My experimentrhad noappreciable result. The development of thecolours took place in the sunlight and °„
Je
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dark alike, neither more rapidly nor more
.lowty and without difference in L tint"
_ rhis negative result was easy to foresee.

I. » T""' rfPng from the depths ofdie trunk m which he has spent his larvtl
life; the Geotrupes and die Phanrus leav-
ing their natal burrows possess dieir final
adormnent,, which will not become richer in

make their appearance in die open air. The
\'^Vt°''

""', "'''"' *' assistance of the

cf^l/ u 'k'"" J''«™»try, not even theCicada,' who bursts her larval scabbard and
change, from nale green to brown as easily
in the darkness of my apparatus as in the
sunlight, m the usual manner.
The chromatics of die insect, having as its

basis die urmary waste products, might weUbe found in various animals of a higher or-der. We know of at least one «amp°eThe pigment of a small American lizard is

^Zr ?
mto uric acid under the prolonged

action of boiling hydrochloric acid.' This

r«."„°n ,* T r°'"'^ '"*»""' ""d there isreason to beheve that die reptilian class

.•wMM
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''"F^nA**™*?." ^'* •™»«'- products.From the reptile to the bird is no irreat

^S"hues?h" *' Wood.pige:„'s° S!
?h! ^^ "l

*,' "y" °° *« Peacock's tailAe &„gfi,her'. sea-blue, the Flamingo's carlmine are more or less closely comiecfed wiA

*re r.'\r'"''*'°'"' ^hy not? N*

tion, o/^?*
which upset all our concep-tions of the values of things. Of a pinch

S,e™Sa*"ri '"L'
"""'« ' diamond

ruoy, of the filthy waste products of th, «,gamsm she makes the splendouS of a! Z'
sjct and the bird. The'metarm/rv*' o"&r'sa'l*^'

Ground-beetle; trime-rayst, ruby, sapphire, emerald and tooaz of

?aus^r";'"«-^'''''-
8'°"" which would e,haust the language of the lapidary jeweller-what^are they in reality? Insw^rX'
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CHAPTER XI

THE BURYING-BEETLES
: THE BURIAL

B^M?^ i?" ^°°*P1fh »« April lies the

,n,^. fU ^""*'°'^/"'^ ^y *^<^ peasant's
spade; at the foot of the hedge the pitiless
urchin has stoned to death the Lizard, whowas about to don his green, pearl-embellished
costume. The passer-by has thought it a
meritorious deed to crush beneath his heel
the chance-met Adder; and a gust of wind
has thrown a tiny unHedged bird from its
nest. What will become of these little bodies
and so many other pitiful remnants of life?
They wil not long offend our sense of sight
and smel

. The sanitary officers of die
fields are legion.

An eager freebooter, ready for any task,
the Ant is the first to come hastening and be-
gin, particle by particle, to dissect the corpse.
Soon the odour attracts the Fly, the genitrix
of the odious maggot. At the same time, the
flattened Silpha,i the glistening, slow-trotting
Lellar-beetle, the Dermestes,^ powdered with

1
S' C^^'on-beetle— Translator's Nott.

' Or Bacon-beetle.— Translator's Note.
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•now upon the .Bdomen, and the .lender

wearied /JZ '*" •" '?"•*• '''^ never-

a dTi'd MoiT'tk'' if
*' 'P;'"«- '""'h

r
"=»a M016J The horror of this lahoraory ., a beautiful sight for oneZ i, abfjto observe and to meditate. Let us oter!

woV.:e;:,^'H"%^?''«^ ^^^^^^^^^^

Tnd dlrl a?5,^''P^.' "'* "^S"'"" wide

teaurfit h'lH-
""^ *" """"'ing, flee dis-n-aught, hiding in the cracks in the soil- the

•unlight, jog hastily off, deserting their wort

fawnicll' ^'r"'"' °^ whom one we!" a

toritvtutT' '"^'k'''
."'* "''''« »"kcu uy away, but, tipsy with the putrid nectar

contrast with the gloom of the -rest of their

(,^^'u ""'f ''"y ''"'"g there, all thesefeverish workers? They were 'maLg

"
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clearance of death on behalf of life. Tran-
scendent alchemists, they were transforming
that horrible putrescence into a living and
inoffensive product. They were draining the
dangerous corpse to the point of rendering it

as dry and sonorous as the remains of an old
slipper hardened on the refuse-heap by the
frosts of winter and the heats of summer.
They were working their hardest to render
the carrion innocuous.

Others will soon put in their appearance,
smaller creatures and more patient, who will
take over the relic and exploit it ligament by
ligament, bone by bone, hair by hair, until

the whole has been restored to the treasury
of life. All honour to these purifiers 1 Let
us put back the Mole and go our way.
Some other victim of the agricultural la-

bours of spring, a Shrew-mouse, Field-mouse,
^f ole. Frog, Adder, or Lizard, will provide
us with the most vigorous and famous of
these expurgators of the soil. This is the
Burying-beetle, the Necrophorus, so different

from the cadaveric mob in dress and habits.

In honour of his exalted functions he exhales
an odour of musk; he bears a red tuft at
the tip of his antennae ; his breast is covered
with nankeen; and across his wing-cases he
wears a double, scalloped scarf of vermillion.
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An elegant, almost sumptuous costume verv•npenor to that of the others, butm lu^bnous. a, befit, your undertaker's m^an*^
...I?'."

"" ""''""""l dissector, cuttina his

ger, a sexton. While the others— Siloh*

sdvrwS ,,'='«":''f«de,- gorge "Sselves with the exploited flesh, without nf
course, forgetting the interest' oT'tU!
on'h:!'„

"**' "'"• ''"'J')' foo^h" his findon h,s own account. He buries it entire, on

ri^nf^
' '"»ceUar where the thing, dulynpened. w.l form the diet of his arv«He bunes .tm order to estabJ-sh his progeny

tagly o^ck at tr:
movements, is astonish-

sh^fT.t u°""« ""'y wreckage. I„ a•h'ft of a few hours, a comparatively enor

ZZ T""!'; ." ^''^'' ^°^ -nstance'd «;
l«v7'thr'? -1 ^ ^'J"^- The othe^leave the dried, emptied carcass to the airthe sport of the winds for months Z Z'
job of things at once. No visible trace ofhis work remain, but a tiny hiUock! a burialmound, a tumulus.

"uriai-

With his expeditious method, the Necro.Phorns .s the first of the little purifiers of it
397
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fields. He is also one of the most celebrated
of insects in respect of his psychical capaci-
ties. This undertaker is endowed, they say,

with intellectual faculties approaching to rea-
son, such as are not possessed by the most
gifted of the Bees and Wasps, the collectors
of honey or game. He is honoured by the
two following anecdotes, which I quote from
Lacordaire's * Introduction a fentomologie,
the only general treatise at my disposal:

" Clairville," says the author, "reports
that he saw a Necrophorus vespillo, who,
wishing to bury a dead Mouse and finding
the soil on which the body lay too hard,
went to dig a hole at some distance, in soil

more easily displaced. This operation com-
pleted, he attempted to bury 5ie Mouse in

the cavity, but, not succeeding, he flew away
and returned a few moments later, accom-
panied by four of his fellows, who assisted

him to move the Mouse and bury it."

In such actions, Lacordaire adds, we can-
not refuse to admit the intervention of rea-

son.

ije«n Theodore Lacordaire (1801-1870), author of
Genera des colioptires (1854-1876) and of the work
quoted above (tiyj-iii^).— Translator's Note.
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«,^I?t '°j??^»« «»«." he continue., " re-

tiofof I °'!*^'^'' ••• »•" '^'nr "dic-
tion of the intervention of re..on. One of
ft

. fnend., withing to de.iccate a Fro«.

«™„V' °" ^* '"P »'. • •*'* *™" into Aeground, in order to make .ure that the Necro-phon Aould not come and carry it off. But

beL^1"m"'? "•• -/ "° **««' ** in»«t..

the .tick and, having cau.ed it to faU, buried
It a. well a. the body." >

To gwnt, in the inteUect of the inwct, a

m "^. ". '*''.'• ''**^"" *« end »nd the

^» ' I'u
"*''! " «t«tement of .eriou. im-

fh^l r I

"
"r"

»necdote. really true ? Do
Si? i"'

*' ~n„q„ence. deduced from

t^] ^ "°f *°" "1'° »««Pt them a.•oimd evidence ju.t a little too simple?

nJ^J* «7*'l
"""P'icity i» needed in ento-mology. Widiout a good dose of this qualU

folk rr M^r V^' 'y" °' Poetical
folk, who would busy himself with the lesser

399
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creatures? Yet, let ui be simple, without

being childishly credulous. Before making
insects reason, let us reason a little ourselves;

let us, above all, consult the experimental

test. A fact gathered at random, without

criticism, cannot establish a law.

I do not propose, O valiant grave-diggers,

to depreciate your merits; such is far from
being my intention. I have that in my notes,

on the other hand, which will do you more
honour than the story of the gibb^" %nd the

Frog; I have gleaned, for your < lefit, ex-

amples of prowess which will shed a new
lustre upon your reputation.

No, my intention is not to belittle your re-

nown. Besides, it is not the business of

impartial history to maintain a given thesis;

it follows facts. I wish simply to question

you upon the power of logic attributed to

you. Do you or do you not enjoy gleams
of reason? Have you within you the hum-
ble germ of human thought? That is the

problem before us.

To solve it we will not rely upon the acci-

dents which good fortune may now and again

procure for us. We must employ the breed-

ing-cage, which will permit of assiduous

visits, continuous enquiry and a variety of

artifices. But how to stock the cage? The
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iwi°' T * °"T'". '!
»<" ^ !" Necro.

. .r;i.
° "" knowledge it powewe. only

« tingle ipeaci, AT. vestigator, HERSCH •

S"V^» .*!• rival of the vi^^noiAe north .. pretty Karce. The diKS^ry ofthree or four m the .pring was ai muA at

dayi. Thu time, if I do not re.ort to the

These ruM. are very simple. To go inKarch of the sexton, who exi... only'^he 2and there m the country-side, would be nearWalways a waste of time; the favourabl
":°»*-. April, would be pa;t before my cjewas .u.tably stocked. To run after him Itto trust too much to accident; so we willmake him come to us by scattering in the

Moles. To this carrion, ripened by thesun, the insect wiU not fail to hasten from

plishtJ s he m detecting such a delicacy.

; 1 make an arrangement with a irardenerm the neighbourhood, who. two frtZ
„"'!' ""^ ?**" "P ^°' *« P'nory ofmy two acres of stony ground by providineme with vgeuble, raised in a better ."lL

301.
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I explain to him my urgent need of Moles in

unlimited numbers. Battling daily with trap
and spade against the importunate excava-

tor who uproots his crops, he is in a better

position than any one to procure for me what
I regard for the moment as more precious

than his bunches of asparagus or his white-

heart cabbages.

The worthy man at first laughs at my re-

quest, being greatly surprised by the impor-
tance which I attribute to the abhorrent ani-

mal, the Darboun; but at last he consents,

not without a suspicion at the back of his

mind that I am going to make myself a
gorgeous winter waist-coat with the soft, vel-

vety skins of the Moles. A thing like that

must be good for pains in the back. Very
well. We settle the matter. The essential

thing is that the Darbouns reach me.
They reach me punctually, by twos, by

threes, by fours, packed in a few cabbage-

leaves, at the bottom of the gardener's bas-

ket. The excellent fellow who lent himself

with such good grace to my strange wishes

will never guess how much comparative psy-

chology will owe him I In a few days I was
the possessor of thirty Moles, which were
scattered here and there, as they reached

me, in bare spots of the orchard, among the
30a
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rMeiiury*u.hM, the .twrberry-treet and
the hvender-bedi.
Now it only remained to wait and to ex-

amine, teveral timet a day, the underside ofmy Lttle coiTpaef, a ditguating task which

Snl/"*!""'!''
""""•* "•«••« "«»• were notMed wid, the .acred fire of enthu.i.m.

Only httle Paul, of aU the houiehold. lentme the aid of hi. nimble hand to .eize the

fomolog..t need, .implicity of mind. In thi.
important bu.ine.. of the Necrophori? my
Cr.V"' ».•?»«W and an illiterate'^

w. h.H .' • '""*• »''*"•«"« with mine,we had not .ong to wait. The four windiof heaven bore forth in aU direction, theodour of the carrion; and the undertak".
hurried up, .o that the experiment., beSn'with four wbject^ were continued with four-

of mv ^"'"^" "** '">*'* ^"™B ** whole

™JffT'T. •""='»• which were unpre-

th^li°" } "P"'^ *' '"''•*» obtained in

!w.,T' " "' ,'*°P ^" « "«»»"t to com

^at fall to the lot of the Necrophori. The
Beetle doe. not .elect b;. head of game
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choosing one in proportion to hit strength,
•• ^^ the Hunting Wttps; he accepts what
chance offers. Among his finds some are
•mall, such as the Shrew-mouse; some me-
dium-sized, such as the Field-mouse; some
enormous, such as the Mole, the Sewer-rat
and the Snake, any of which exceeds the dig-
gmg-powers of a single sexton. In the ma-
jority of cases, transportation is impossible,
so greatly disproportioncd is the burden to
the motive-power. A slight displacement,
caused by the effort of the insects* bacb, is
all that can possiblv be effected.

Ammophila and Cerccris,» Sphex and
Pompilus excavate their burrows wherever
they please; they carry their prey on the
wing, or, if too heavy, drag it afoot. The
Necrophorus knows no such facilities in his
task. Incapable of carting the monstrous
corpse, no matter where encountered, he is

^^^^3 \ff^ ^« «^«v« where the body lies.
This obligatory place of sepulture may bem stony soil or in shifting sand; it may oc-

cupy this or that bare spot, or some other
where the grass, especially the couch-grass,
plunges into the ground its inextricable net-
work of little cords. There is a great pro-
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b«bi%, too, that a brittle of ttunted br.mWe. may be wpporting the bod^ ,» !^
i??»at" ?*Kr

' '""« 5le"ab'r

«ndom; and where the bodi falUno l.V«r what the ob.t.cIe.. proX that
1"";

r.tSr""'' '''" *' "'«'-•''"

The diflicttltie, of inhumarion are capable

I!!a„!i
* Necrophorui cannot employ fixedmeAod. m performing hi, tadc. E^oHd

m^«^ ^•* *""'" "'*'" *be limit, of W°niode.t diKenmient. To .aw, to break toA«ntangle, to lift, to .hake to dtpte
peiMable to Ae gravenligger in a predica-ment Deprived of thew ?e«,urce., «"u«d
be mcapable of pur.uing it. caUing.w« lee at once how imprudent it wouldbe to draw cpnclu.ion. from^n i.ol,teIca e« wh.ch rationa co-ordination or preined"Uted mention might appear to play it, parEvery .n.tmctive action no doubt h»T\h

hZ'''^X'^l *« animal in the firat ;Uc:judge whether the action i, opportune? L^t
305
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us begin by a careful consideration of the

creature's labours; let us support each piece

of evidence by others ; and then we shall per-

haps he able to answer the question.

First of all, a word as to diet. A gen-

eral scavenger, the Burying-beetle refuses no
sort of cadaveric putrescence. All is good
to his senses, feathered game or furry, pro-

vided that the burden do not exceed his

strength. He exploits the batrachian or the

reptile with no less animation. He accepts

without hesitation extraordinary finds, pro-

bably unknown to his race, as witness a cer-

tain Gold-fish, a red Chinese Carp, whose
body, placed in one of my cages, was forth-

with considered an excellent tit-bit and bur-

ied according to the rules. Nor is butcher's

meat despised. A mutton-cutlet, a strip of

beef-steak, in the right stage of maturity,

disappeared beneath the soil, receiving the

same attentions as those lavished on the Mole
or the Mouse. In short, the Necrophorus

has no exclusive preferences ; anything putrid

he conveys underground.

The maintenance of his industry, there-

fore, presents no sort of difficulty. If one

kind of game be lacking, some other, the first

to hand, will very well replace it. Nor is

there much trouble in fixing the site of his

306 .
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industry. A capacious wire-riuzc covr-,
resting on an earthen pan filled to the bnm
with fresh, heaped sand, is sufficient. To
obviate criminal attempts on the part of the
Jj-ats, whom the game would not fail to tempt.Ae cage « installed in a closed glass-house,
which m winter shelters the plants and insummer serves as an entomological labora-

tre^?TK'°
""7^- T'^E^Mole lies in the cen-

tre of the enclosure. The soil, easily shifted

tions for comfortable work. Four Necro-

fch. k'!,"''''^u""^ " ^^'"*^^' »^« there
witfi the body They remain invisible, hid-den beneath the carcase, which from time to

end to end by the backs of the workers. An
IJn'-u T *" "^^ '''''' ^°"^^ ^^ somewhat
astonished to see the dead creature move.From time to time, one of the sextons, al-

Z„/.r^'-* r'f'.
'°™" °"t »"<J walksround the animal, which he explores, probing

It. velvet coat. He hurriedly retims, ai?pears again, once more investigates and
creeps back under the corpse.
The tremors become more pronounced;

tfc. carcase oscillates, while a cushion of sand
pushed out from below, grows up all around
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it. The Mole, by reason of his own weight
and the efforts of the grave-diggers, who are
labouring at their task underneath, gradu-
ally sinks, for lack of support, into ^e un-
dermined soil.

Presently the sand which has been pvshed
out quivers under the thrust of the invisible

miners, slips into the pit and covers the in-

terred Mole. It is a clandestine burial.

The body seems to disappear of itself, as

though engulfed by a fluid medium. For a
long time yet, until the depth is regarded as

sufficient, the body will continue to descend.

It is, on the whole, a very simple opera-
tion. As the diggers below deepen the cav-

ity into which the corpse, shaken and tugged
above, sinks without the direct intervention

of the sextons, the grave fills of itself by the

mere slipping of the soil. Stout shovels at

the tips of their claws, powerful backs, ca-

pable of creating a little earthquake: the

diggers need nothing more for the practice

of their profession. Let us add— for this

is an essential point— the art of continually

jerking the body, so as to pack it into a lesser

volume and make it glide through difficult

passages. We shall soon see that this art

plays a leading part in the industry of the Ne-
crophori.
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.rilfi^-T'' ^l^^ <l»»PPeared, the Mole IsSOU far from having reached hi, destination.

tb Wfc,? t'
""<>«««''«" '» finish their

JOD. What they are now doing belowPjund ., a continuation of what th°ydid on the surface and would teach us nc^A.ng new. We wiU wait for two or Ar«
The moment has come. Let us inform

ourse ve, of what is happening down tit^Let us v,,,t the place of corruption. I shalnever invite anybody to the exhumation. OfAose about me, only little Paul has the cour-age to assist me.
The Mole is a Mole no longer, but a

f?o«"of t"°''
P""* J"'''"', shnlnk intoa sort of fat, greasy rasher. The thing musthave undergone careful manipulation™

ttus condensed into a small volume, like afowl m the hands of the cook, and, abovfall!

!o.t I^
~'»P'««'>' deprived of its furr;

?<?„.„!/ 1?'"!"^ P-wedure undertaken
in respect of the larva, which might be in-

result, a mere loss of hair due to putridity?

Aat these exhumations, from first to last,

leathered game featherless, except for the
30»
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pinion- and tail-feathers. Reptiles and fish,

on the other hand; retain their scales.

Let us return to the unrecognizable thing

that was once a Mole. The tit-bit lies in a

spacious crypt, with firm walls, a regular

workshop, worthy of being the bake-house

of a Copris. Except for the fur, which lies

scattered about in flocks, it is intact. The
grave-diggers have not eaten into it : it is the

patrimony of the sons, not the provision of

the parents, who, to sustain themselves, levy

at most a few mouthfuls of the ooze of putrid

humours.

Beside the dish which they are kneading

and protecting are two Necrophori ; a couple,

no more. Four collaborated in the burial.

What has become of the other two, both

males? I find them hidden in the soil, at a

distance, almost on the surface.

This observation is not an isolated one.

Whenever I am present at a funeral under-

taken by a squad in which the males, zealous

one and all, predominate, I find presently,

when the burial is completed, only one couple

in the mortuary cellar. After lending their

assistance, the rest have discreetly retired.

These grave-diggers, in truth, are remark-

able fathers. They have nothing of the

happy-go-lucky paternal carelessness that is
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the general rale among insects, which pester
the mother for a moment with their atten-
tions and then leave her to care for the oll-
spnngl But those who would be idlers in
the otiier castes here labour valiantly, now

that of another's, without distinction. If a
couple ,, m difficulties, helpers arrive, at-
tracted by the odour of carrion; anxious to
serve a lady, they creep under the body,

then go their ways, leaving the master and
mistress of the house to their happiness.

late the morsel m concert, stripping it of far

mer to the grab's taste. When everything is

Zi:\^' ~»P'« go forth, dissolvTngX rpartnership; and each, following his fancy

aS;^'" ''""'""• '''"
'' <"^y " » »"«

Twice and no oftener hitherto have Ifound the father preoccupied by the futureof hi. sons and labouring in order to lea"*'™ "^=«.happens with certain dung-

TadTon" "f *' Necrophori, who bu^

b^A hav,
Scavengers and undertakenboth have exemplary morals. Who wouldlook for virtue in such a quarter ?
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What follows •— the larval existence and
the metamorphosis— is a secondary and, for
that matter, a familiar detail. It is a dry
subject and I will deal with it brieHy. At
the end of May, I exhume a Brown Rat,
buried by the grave-diggers a fortnight
earlier. Transformed into a black, sticky
mass, the horrible dish provides me with fif-

teen larvae already, for the most part, of
the normal size. A few adults, unquestion-
ably connections of the brood, are also
swarming amid the putrescence. The laying-
time is over now and victuals are plentiful.

Having nothing else to do, the foster-parents
have sat down to the feast with the nurs-
lings.

The undertakers are quick at rearing a
family. It is at most a fortnight since the
Rat was laid in the earth ; and here already
is a vigorous population on the verge of the
metamorphosis. This precocity amazes me.
It would seem as though carrion liquefaction,

deadly to any other stomach, were in this

case a food productive of special energy,
which stimulates the organism and acceler-

ates its growth, so that the fare may be con-

sumed before its approaching conversion into

mould. Living chemistry makes haste to
313
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^'•^trip^th. ultima. „,ctio„. of «i„.„,

White, naked, Wind, poMessinir th« «,.tomary attribute, of life^nt K*da7kAe arva, with it. tapering outline, i, .liSreminiKent of the Ground-beede.' The

2n«T. "*''?."«-'""°"- The limbs are«hort, but capable of a quick, toddling b'i"The ,,egment, of the abdomin are clK
fr^T-f,. r"^*?."

'" » "»"»'' «d plate"

parently ., to furnish point, of support when

it' Ir* •?"'? *• "«"' dwelling and TS
Z^H J

Horace segments are providedwiA wider plates, but unarmed.
I he adults discovered in the comoanv of

?^ I,- ' /" »" abominably verminous

worf'L:"'r'« '"
t''^

'^"' ''•>« a"

N«rnnh • ^u' *?' '^°'" »' April, the

odiou?t ?' u*""
J™ "PProaches, beiome

S ^ f^™;
'n»muatmg itself into thejoints. It forms an almost continuous crustThe insect presents a misshapen appear^aunder thi. overcoat of vermin, which my ha""
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pencil can hardly brush aside. Driven off

the belly, the horde runs round the sufferer,

perches on his back and refuses to let go.

I recognize the Beetle*s Oamasus, the Tick
who so often soils the ventral amethyst of

our Geotrupes. No, lifers prizes do not go
to the useful. Necrophori and Geotrupes

devote themselves to the general health; and
these two corporations, so interesting in their

hygienic functions, so remarkable for their

domestic morals, fall victims to the vermin

of poverty, -^las, of this discrepancy be-

tween the services rendered and the harsh-

ness of life there are many other examples

outside the world of scavengers and under-

takers !

The Burying-beetles display an exemplary

domestic morality, but it does not continue till

the end. In the first fortnight of June, the

family being* sufficiently provided, the sextons

strike work and my cages are deserted on

the surface, in spite of new arrivals of Mice

and Sparrows. From time to time, some

grave-digger leaves the subsoil and comes

crawling languidly into the fresh air.

Another rather curious fact now attracts

my attention. All those who climb up from

underground are maimed, with limbs ampu-

tated at the joints, some higher up, some
314
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lower do^. I see one cripple who hat only
one leg left entire. With this odd limb and
the stumps of the others, lamentably tat-
tered, scaly with vermin, he rows, as it were.

kI^'^V^"^?^^"**- a con^rade emerges
better off for legs, who finishes the invalid
and cleans out his abdomen. Thus do my
thirteen remaining Necrophori end their
days, half-devoured by their companions, or
at least shorn of several limbs. The pacific

nSalis"'
°"*"* *" succeeded by can-

History teUs us that certain peoples, theMassaget. and others, used to kill off iheir

TK.T?i*°ui'*''^
^^^"^ ^^^'^ »«n'Je misery.The fatal blow on the hoary skull was in

nhowT 'V^ °^ ^^^*' P'^^- The Necr^

bantics. Full of days and henceforth use-

mu!;Jr*^? ''"^ ' ^"»^ «»*^«c«. theymutually extermmate one another. Why
fmbecHe? '"^""^ °^ "^^ ^™P°*^"* ^"^ ^^

v?l„. vT?"' '"'^*''"' » ^^"th of pro-
visions, which is an evil counsellor; not sothe Necrophori, for, thanks to my generosi.

nLlT^' T '"r ^'^^^ plentiful, both be.neath the soil and on the surface. Famine
315
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pliyf no pirt in this slaughter. What wc tee
II an aberration due to exhaustion, the morbid
fury of a life on the point of extinction. As
IS generally the case, work bestows a peace-
able disposition on the grave-digger, while
maction inspires him with perverted tastes.
Having nothing left to do, he breaks his
kinsman's limbs and eats him up, heedless of
being maimed or eaten himself. It is the
final deliverance of verminous old age.

This murderous frenzy, breaking out late
m life, is not pcpuliar to the Necrophorus. I
have described elsewhere the perversity of
the Osmia, so placid in the beginning. Feel-
ing her ovaries exhausted, she smashes her
neighbours' cells and even her own; she scat-
ters the dusty honey, rips open the egg, eats
it. The Mantis devours the lovers who have
played their parts; the mother Dccticus will-
ingly nibbles a thigh of her decrepit hus-
band; the merry Crickets, once the eggs are
laid in the ground, indulge in tragic domes-
tic quarrels and with not the least compunc-
tion slash open one another's bellies. When
the cares of the family are finished, the joys
of life are finished likewise. The insect then
sometimes becomes depraved; and its dis-
ordered mechanism ends in aberrations.
The larva has nothing striking to show in
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to*Z"^ °
•
'"?'""'• W""*" " h.. fattened

die ««h ? J***' I'JV' •"<» *««"* into

woZ?' -fu'
^~1" ** P««'««ion. He-

.r„™ ' '['*«•«*«• tnd its dor„l .rmoiJt pretiet back the .and around it and makei
't»elf a clo.e cabin wherein to rel? fo" Aemetamorphoai.. When the Mm i, "adJ
rives, .t he, merti but, at die leait alaim

.„H ^1 J 1° "y^"' nymph* "pin roundmd round when di.turbed, notably that offfasomm scabricor,h which I have nwbefore my eyes in July. It i, alwav, a freth

Sr^r-*^' *"« mummir „dd"ni5

f?rfi L
^."''<"Ved. The science of ra-.onal mechamc. might find something hereto whet Its finest theories nn„- -ri.

wVco'a^'teV/u^:::'
""''''"'^ «""• ^'^

Once isolated in its cell, the larva of the
^"™P'',°™» becomes a nymph in 'en day'

re., ^k '"'^ the evidence furnished by d^

of illf
""^""•^'" **' "O'y i. completedof Itself. The Necrophon,, must ,„ume
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the adult fonn in the course of the summer;
like the Dung-beetle, he must enjoy in the
autumn a few days of revelry free from fam-
ily caret. Then, when the cold weather
draws near, he goes to earth in his winter
quarters, whence he emerges as soon as spring
arrives.

I
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CHAPTER XII

THE BURYINO-BEETLES: EXPEWMENTi

L^hT "• ^°™« j° *« ^eat. of rcawn which

b«tnZJTi ^°' '5' Necrophoru. the
belt part of his fame and, to begin with, .ub-

Sl .?n\"!f
" *''^. ^y ChirvWl:, that of

to .h! .
!'^*°'' *".^ '**" "" '^^ assistance,

to the test of experiment.
With this object I pave the centre of the

•pace beneath the cover, flush with the soil,
With a brick, which I sprinkle with a thin
layer of sand. This will be the soil that
cannot be dug. AH around it, for some dis-
tance and on the same level, lies the loose
soil, which IS easy to delve.

In order to approach the conditions of
the anecdote, I must have a Mouse; with aMole, a heavy mass, the removal would per-
haps present too much difficulty. To obtain
one, I place my friends and neighbours under
requisition; they laugh at my whim but none
the less proffer their traps. Yet, the mo-
ment a very common thing is needed, it be-
comes rare. Defying decency in his speech,
after the manner of his ancestors' Latin, the

319
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Provencal savs, but even more crudely than
in my translation

:

" If you look for dung, the Donkeys be-
come constipated I

"

At last I possess the Mouse of my dreams I

She comes to me from that refuge, furnished
with a truss of straw, in which official charity
grants a day's hospitality to the pauper wan-
dering over the face of the fertile earth,
from that municipal hostel whence one in-
evitably issues covered with Lice. O Reau-
mur,* who used to invite marchionesses to see
your caterpillars change their skins, what
would you have said of a future disciple
conversant with such squalor as this? Per-
haps it is well that we should not be ig.
norant of it, so that we may have compassion
with that of the beast.

The Mouse so greatly desired is mine.
I place her upon the centre of the brick.
The grave-diggers under the wire cover are
now seven in number, including three fe-
males. All have gone to earth; some are
mactive, close to the surface; the rest are
busy in their crypts. The presence of the

»Ren« Antoine Ferchault de Reaumur (1683-1757), the
inyentor of the Reaumur thermometer and audior of
Mimnrts ^•urjermr k Pkisfire tuOurelU itt iusgetu

3»
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oy^TtilT'^""''!''- About«ve„

P.S' A^JI *;-**°^ °^ *« burying.

l.y« of .andS K.?'"'t
'° *8 '«» *«

himself upon hi, bafk ,X.he, uZT
lever. When he wants to die, he re«.m^the normal position. So. tL anTZ^.boot, the sexton strives, now with his k«m the a,r, when it i, a question of shifSSAe body or dragging it h^„ do,m„Z
sT™ fn T °" ?• S'"""* ''hen it isn^
•8^ to enlarge the grave.

finoH
''°''"." ''^'^^ *h« Mouse lies isfinaUy recognized a, unassailable. A ma

k

appears m the open. He explore, ie
321
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corpse, goes round it, scratches a little at
random. He goes back; and immediately
the dead body rocks. Is he advising his col-

laborators of what he has discovered? Is
he arranging the work with a view to their
establishing themselves elsewhere, on pro-
pitious soil?

The facts are far from confirming this
idea. When he shakes the body, the others
imitate him and push, but without combining
their efforts in^a given direction, for, after
advancing a little towards the edge of the
brick, the burden goes back again, returning
to the point of departure. In the absence of
a concerted understanding, their efforts of
leverage are wasted. Nearly three hours
are occupied by oscillations which mutually
annul one another. The Mouse does not
cross the little sand-hill heaped about her by
the rakes of the workers.

For the second time, a male appears and
makes a round of exploration. A boring is

effected in loose earth, close beside the brick*

This is a trial excavation, to learn the na-
ture of the soil, a narrow well, of no great
depth, into which the insect plunges to half
its length. The well-sinker returns to the

other workers, who arch their backs, and the

load progresses a finger's-breadth towards
aaa

S|'l'
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the point recognized as favourable. Havewe done the trick this time? No, for aftera while the Mouse recoils. There is no
progress towards a solution of the difficultyNow two males come out in search of in-
formation, each of his own accord. Insteadof stoppmg at the point already sounded, a

alunTof
?"*"°"!'y.'''0«n. it »eemed, 'on'account of ,t, proximity, which would save

whole a"re?'*'f"!i,*"'
P"«P'''««'y »cour the

AU sid/?„H *l"e«-;nnng the soil onmi» side and on that and p oughine snoer-

the bnck „ ^te hmits of the enclosure per-

ofThf^f* ''': P"'"«"«, against the base

jngs, without any reason, so far as I can see

«n m''
°^ '°^^'"e '^«'ywhere equally a,:

soun5^/''"l'T *' •""*' *« ^Vnt
is ~f.!.f

''."bandoned for a second, which

ireTeH .!."
'** *"^- ^ third and fluSare tried; Aen another. At the sixth point

to «ce?r;h?L"° "?»» » 8^»^« destined

inJ IV^
the Mouse, but a mere trial bor-ing, of mconsiderable depth and of the dlameter of the digger's body.

Back again to the Mouse, who suddenly
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•hskes, swings, advances, recoils, first in one
direction, then in another, until in the end the
hillock of sand is crossed. Now we are free
of the brick and on excellent soil. Little by
little the load advances. This is no cartage
by a team hauling in the open, but a jerky
removal, the work of invisible levers. The
body seems to shift of its own accord.

This time, after aU those hesitations, the
efforts are concerted; at least, the load
reaches the regjon sounded far more rapidly
than I expected. Then begins the burial,
according to the usual mediod. It is oneo clock. It has taken the Necrophori half-way round the clock to ascertain the condi-
tion of die locality and to displace the Mouse.

T^uH ^i'^'T""?* ** *PP""» »n the first
p^ace Aat the males play a major part in
the affairs of the household. Better-
equipped, perhaps, than their mates, theymake mvestigations when a difficulty occurs;
they inspect the soil, recognize whence the

t * u'? f"^/'^^^" the spot at which the

mcnt of the brick, the two males alone ex-
plored the surroundings and set to work to
solve the difficulty. Trusting her assistants,
the female, motionless beneath the Mouse,
awaited the result of their enquiries. The
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menti of thew valwnt anxUiariei.

Mo!I,fLfT** "'•*'• *5 P°'»'» "here theMouse lies being recognized as presentingan wsurmounuWe resistance, theVu

^

p-ave dug in advance, a little farther nff ^^

1 rpS:t'- H^/*-"-U;:^'ii.;;L"
J„™^k '• °

•''*J'°''
soundings, which inform the msect of the possibili^of inhum"

firsVJjeMriJaV""'*"'* ^ *P^ "^ *««•

wHI ffi?!^ 't*
«""* *° "*'<* th* bodywill afterwards be carted. In order to «

StoteV"!; '*«°" have to fe?^-weight of their dead upon their ! icks. Thevwork only when stimulated by the^„ta« of

venture to dig a grave unless the body to bebuned already occupies the site of the ^^J*
l^" «b»olutely confirmed by m/^
^e'r«fo7n •"^^'^'^ "b^rvatioj;.

"^

.mfn.!-
°^ ClairviBe's anecdote bean ex-am.nat.on no better. We are told tha? "e

iS^^ and "tarns with companions whoas«st hmi to bury the Mouse. Thi,, i„7„!

r-^-n T' '.' *' *difying storv of the Sa-cred Beede whose pellet has rolW into a ™tPowerless to withdraw his booty from X'
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abyss, the wily Dung-beetle summons three
or four of his neighbours, who \undiy pull
out the pellet and return to their labours
when the work of salvage is done.^

The ill-intcrprctcd exploit of the thieving
pill-roller sets me on my guard against that
of the undertaker. Shall I be too particular
if I ask what precautions the observer took
to recognize the owner of the Mouse on his
return, when he reappears, as we are told,

with four assistants? What sign denotes
that one of the five who was able, in so ra-

tional a manner, to call for help? Can we
even be sure that the one to disappear re-

turns and forms one of the band? There
is nothing to tell us so ; and this was the es-

sential point which a sterling observer was
bound not to neglect. Were they not rather
five chance Necrophori who, guided by the
smell, without any previous understanding,
hastened to the abandoned Mouse to exploit

her on their own account? I incline to this

opinion, the likeliest of all in the absence of
exact information.

Probability becomes certainty if we check
the fact by experiment. The test with the

iPor the confutation of this theory, cf. Tkt Sacred
Beetle and Others: chap, l—Translator's Note.
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and acquaintanci., Liu f
"^' comrades

h<.f«..-
*' ""ow-workers of the davoctorc, were occupvinff th^ «««,. X

once did AtVlt^T.-^ "l^'"' J*' "«"

3?7
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in. They are received without strife but abo
without gratitude. They are not sununoned

;

they are tolerated.

In the glazed shelter where I keep the
cage I happened to catch one of these chance
assistants in the act. Passing tl^at way in

the night and scenting dead flesh, he had en-

tered where none of his kind had yet pene-
trated of his own accord. I surprised him
on the dome of the cover. If the wire had
not prevented Kim, he would have set to work
incontinently, in company with the rest.

Had my captives invited this one? As-
suredly not. Heedless of others' efforts, he
hastened up, attracted by the odour of the

Mole. So it was with th'^se whose obliging

assistance is extolled. I repeat, in respect

of their imaginary prowess, what I have
said elsewhere of the Sacred Beetle's: it is

a child's story, worthy to rank with any fairy-

tale for the amusement of the simple.

A hard soil, necessitating the removal of
the body, is not the only difficulty with which
the Necrophori are acquainted. Frequently,

perhaps more often than not, the ground is

covered with grass, above all widi couch-
grass, whose tenacious rootlets form an in-

extricable network below the surface. To
dig in the interstices is possible, but to drag

3^8
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«tk:^u
««^«picw againit luch an obstacle

tion for the engine which I ^ devising

&ch^;;l'vj' '"'^'"'°" ."' *»' °f

P»«..ge of the creature to be buried, wh.™
3?9
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thU time it a Mole. The machine it planted
by itt three feet in the toil of the cage, level
with the jurface. A little tand concealt the
ropet. The Mole it placed in the centre;
and my bandt of textont are let bote upon
the body.

"^

TJe burial it performed without a hitchm the courte of an afternoon. The raffia
hammock, almott the equivalent of the na-
tural network of the couch-gratt, tcarccly dit-
tuitt the burying-procett. Mattert do not
proceed quite to quickly ; and that it aU. No
attempt it made to thift the Mole, who tinkt
into the ground where he liet. When the
operation it finithed, I remove the trivet.
The network it broken at the tpot where the
corpte wat lying. A few ttrips have been
gnawed through; a tmall number, only at
many at were ttrictly necettary to permit the
pattage of the body.

Well done, my undertakcrt ! I expected
no lett of your tkiU and tact. You foiled
the experimenter»t wilet by employing the re-
tourcet which you ute againtt natural ob-
•taclet. Widi mandiblet for theart, you pa-
tiently cut my ttringt at you would have
gnawed the threadt of the gratt-roott. This
li mcntorious, if not deserving of excep-
tional glorification. The shallowest of the

090
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It it like a iolSl !?f *"^'^P'*««<1 'o'l".

ce~tric.Vf/..."X"
°" **

t*=
-

«!. em„*» * ^' *'»"' S^owt deeper and«n empty ,p«ce appears; but the co»S.j i.

Tlie Beetle, proceed with the burial of the



The Glow-Worm and Other Beetles

hinder part of the Mole; they twitch and
jerk It now in this direction, now in diat.
Nodiing comet of it; die diing refutes to
give. A freth tortie it made by one of
diem, to find out what it happening over^
head. The tecond ttrap it perceived, it te-
vered in turn; and henceforth the work goes
on at well at could be withed.
My complimenu, pertpicaciout cable-cut-

tertl But I mutt not exaggerate. The
Mole t ttrapt were for you die litde cordt
witli which you are to familiar in turfy toil.
You broke them, at well at the hammock of
the previout experiment, jutt at you tever
widi the bladet of your theart any natural
diread itrctching acrott your catacombt. It
li an indispentable trick of your trade. If
you had had to learn it by experience, to
thmk It out before practiting it, your race
would have ditappearcd, killed by the heti-
tationt of itt apprcnticethip, for die tpott
prolific of Molet, Frogt, Lizardt and other
viandt to your taste are usually covered widi
grass.

You arc capable of much better diingt
still; but, before setting fordi these, let us
examine the case when die ground brisdes
widi slender brushwood, which holds die
corpse at a short distance from the ground.

33a
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T*e fortauou. .upppn of , few WuSS

tuft srti*'-i?r/^L?- "«•"»"«'«

gahOM. Of cour« they do not ,U U'^J";
333
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simultaneously in the day's work: the ma-
jority remain underground, dozing or occu-
pied in setting their cellars in order. Some-
times only one, often two, three or four,
rarely more, busy themselves with the corpse
which I offer them. To-day, two hasten to
the Mouse, who is soon perceived overhead
on the tuft of thyme.
They gain the top of the plant by way

of the trellisworJK of the cage. Here are re-
peated, with increased hesitation, due to the
inconvenient nature of the support, the tac-
tics employed to remove the body when the
soil is unfavourable. The insect props itself
against a branch, thrusting alternately with
back and claws, jerking and shaking vigor-
ously until the point whereat it is working
is freed from its fetters. In one brief shift,
by dint of heaving their backs, the two col-
laborators extricate the body from the tan-
gle. Yet another shake; and the Mouse is
down. The burial follows.

There is nothing new in this experiment:
the find has been treated just as though it lay
on soil unsuitable for burial. The fall is
the result of an attempt to transport the
load.

The time has come to set up the Frog's
gibbet made famous by Gleditsch. The ba-
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iJm « i,r' '»*'Pt"""*' • Mole wiM•erve as well or even better. With « ««.

hwg which I plant verticaUy in the iroZdmaerting it to no great depth. The creZ™
rtonlder. mahng ample contact with the

f^ !^5^ " ','""« *• P-ound. .t the ve^

«. A. i J
^' P'*'*' becomei uprooted

over by the weight of its heavy burden I

•wite, one of the most astonishing feat, o?
«.«.«^with which the insect has 'ever"U'

blZlf -^"li
°"'.'''"* '» WMidering the pro-

let US C"' '." '." """ng moment B«
S- ~^7k°'. '°™'"8 conclusion, j„«
us first ask ourselves whether the fall of Ae

purpose oTmakinWS? ^^.f^^^the contrary, dig at its base solely inorferto bury that part of the Mole wWci lay o„
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the ground? That is the question, which,
for the rest, is very easy to answer.
The experiment is repeated; but this time

the gibbet is slanting and the Mole, hanging
in a vertical position, touches the ground at a
couple of inches from the base of the ap-
paratus. Under these conditions, absolutely
no attempt is made to overthrow it. Not
the least scrape of a claw is delivered at the
foot of the gibbet. The entire work of ex-
cavation is performed at a distance, under
the body, whose shoulders are lying on the
ground. Here and here only a hole is dug
to receive the front of the body, the part
accessible to the sextons.

A difference of an inch in the position of
the suspended animal destroys the famous
legend. Even so, many a time, the most
elementary sieve, handled with a little logic,
is enough to winnow a con^sed mass of
statements and to release the good grain of
truth.

Yet another shake of this sieve. The gib-
bet is slanting or perpendicular, no matter
which; but the Mole, fixed by his hind-legs
to the top of the twig, does not touch the
soil; he harrrs a few fingers*-breadths from
the ground, out of the sextons* reach.

What will they do now? Will they
336
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SrH'.v'^' 'r' "^ *' 1^^' '" order w
oa. observer who looked for «ich ^ti«

tion » pa,d to the base of the support It

Nothing IS done to overturn it, nothine^My nothiagi It is by oAer JeSiotthat the Burymg-beetles obtain the Mole,

der mA' Pa""' ''?'"'»">^ 'epeated un-

never m An world, do the Necrophori dig

of ae gallows, unless the hanging bodytouch the ground at that point. A^,in^
latter case, if the twig should happen to fSh
th., .. m no way jn intentional mult, bu? a

„f -?*^ !^f"i*^ *' "*» '"* Ae Frog,of whom Gleditsch tells us, really see? Ifhu stick was overturned, the body placed todry beyond die assaults of the Nwrophorimust certamly have touched the soU : a

S?™?S" r~»'"'°" «8»w»t robber, and

^l^i I?
*' P^Paw of dried Frogs andaUow him to hang his animal a few incheso« the ground. In that caK, as aU my ex.
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pcriments emphatically declare, the fall of
the stake undermined by the sextons is a pure
matter of imagination.

Yet another of the fine arguments in fa-
vour of the reasoning-power of insects flies
from the light of investigation and founders
m the slough of error 1 I wonder at your
simple faith, O masters who take seriously
the statements of chance-met observerst
richer in imagination than in veracity; I won-
der at your credulous zeal, when, without

. criticism, you build up your theories on such
absurdities I

Let us continue. The stake is henceforth
planted perpendicularly, but the body hang^
mg on it does not reach the base: a condition
enough to ensure that there will never be
any digging at this point. I make use of
a Mouse, who, by reason of her light weight,
will lend herself better to the insect's ma-
noeuvres. The dead animal is fixed by the
hmd-legs to die top of the apparatus with a
raffia strap. It hangs plumb, touching the
stick.

Soon two Nccrophori have discovered the
morsel. They climb the greased pole; they
explore die prize, poking rfieir foreheads into
Its fur. It is recognized as an excellent find.
To work, therefore. Here we have again,
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but under more difficult conditions, the tactici employed when it was necesunr f^ Sf

Md «.«^ f """"* » «"P °f *e twigand exertmg a leverage with their back.'

tviYbou?"
"""^ *' ~JP"' ''Wc^ »wat :3 i^ •
'«"'"• ^" *« morning ",

paued m vain attempts, interrupted by ex-plorations on the animal's body

i. it las* r^^T^*' '""" »' *« dieck» ac last recognized; not very dearlv forAe two obstinate g.llow.robbeJ,Tr*tattaA

sti^ Th' '"?'^-'T " "«•« '^'y below tS
cut away the flesh about the foot. Thevhave reached the bone, when one ofS
btt *Thr?\-' "?*" ?«"* Ws man^wes. This, to him, is a familiar thing, reo-resenting the grass^read so frequfnt ta

S"w 'a" X'^b^'H ^^1°""^ *"'^""
paw at the bond; the fibrous fetter is

I^olTfie'"'
"" '*°'"' '»»'• '°

"'"--"

If it stood alone, this breaking of the sus-pending tie would be a magnificent perW
•urn of the Beetle's customary labours it
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loict any far-reaching •ignificance. Before
attacking the strap, which was not concealedm any way, the insect exerted itself for a
whole morning in shaking die body, its usual
method. In die end, finding die cord, it
broke It, as it would have broken a diread
of couch-grass encountered underground.
Under die conditions devised for die

Beetle, die use of die shears is die indit-
pensable complement of die use of die sliovel

;

and die modicum of discernment at his dis-
posal is enough to inform him when it will
be weU to employ die clippers. He cuts
what embamasses him, widi no more exer-
cise of reason dian he displays when lower-
ing his dead Mouse underground. So litde
does he grasp die relation of cause and effect
that he tnes to break die bone of die leg be-
fore bitmg die raffia which is knotted dose
beside hun. The difficult task is attempted
t>efore the extremely easy one.

Difficult, yes, but not impossible, provided
that die Mouse be young. I begin over
again with a strip of iron wire, on which die
insect s shears cannot get a grip, and a ten-
der Mousekm, half die size of an adult.
Ihis tunc a tibia is gnawed dirough, sawedm two by die Beede's mandibles, near die
spring of die heel. The detached leg leaves
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co|« /^ *'^':*Si„^„^'"
•"" toe muJ

Sparrow, the t.^ r "*•"'' '^o"" o' «

the Necrophori, who L '."'"P" "^
"ork .t the hanaW Lr "*"/'' « "«*•
"t of fur or f«riS"* ^vPartly .trippi,m

»• infallible: toj^ljf'^' " «*ional

^XoVSirbir-'*«»8e<>",rtifice,.
w^h/ePy-t&^-^^f . IM^ fork.

JW barely two-fifth, Jf K^i^ T"*rWith a thread of hLn i
.. '" '«"8tb-

than a Mrip ofn&r?KJ l "/^ »««Aed
an adult 4um to^.,

"^ *« hind-leg, of
heefe, and iZpo^l'/X '"*'' "h"^' the

t^een. To brin» tht
«>« prong, i„ be-

only to ,lide itTLu *'"« ''"'^ »"« has
a young^mkZZ\X"^u'' '" ^'
poulterer's shop *^ ""* '"»'^<"' <>' a

kaSp4:^rtfr' *°K
^^•P'" -"« If parea. After much futile shaking,
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the tibiae are attacked. This, it teems, is

the method usually employed when the corpse

is caught by one of its limbs in some narrow

fork of a low-growing plant. While trying

to saw through the bone— a heavy job this

time— one of the workers slips between the

shackled legs; in this position, he feels the

furry touch of the Mouse against his chine.

No more is needed to arouse his propensity

to thrust with hif back. With a few heaves

of the lever the thing is done : the Mouse
rises a little, slides over the supporting peg

and falls to the ground.

Is this manoeuvre really thought out?

Has the insect indeed perceived, by the light

of a flash of reason, that to make the morsel

fall it was necessary to unhook it by sliding

it along the peg? Has it actually perceived

the mechanism of the hanging? I know
some persons— indeed, I know many—
who, in the presence of this magnificent re-

sult, would be satisfied without further in-

vestigation.

More difficult to convince, I modify the

experiment before drawing a eonclu»ion. I

suspect that the Necrophorus, without in any
way foreseeing the consequences of his ac-

tion, heaved his back merely because he felt

the animal's legs above him. With the sys-
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^m of luipcntion adopted, the push of the
btck, employed m aU cases of difficulty, was
brought to bear first upon the point of sup.
port; and the faU resulted from this happy
comadence. That point, which has to be
•lipped along the peg in order to unhook the
object, ought reaUy to be placed at a short
disunce from the Mouse, so that the Necro-phon may no longer feel her directly on
their backs when they push.
A wire binds together now the claws of

t bparrow, now the heels of a Mouse and is
bent, three-quarters of an inch farther away,mto a httle nng, which slips very loosely

almost horizontal prong. The least push of
this rmg IS enough to bring the hanging body
to the ground; and because it stands out it
lends Itself excellently to the insect's methods.
in short, the arrangement is the same as
just now, with this difference, that the pointof support IS at a short distance fronT the
animal hung up.

My trick, simple though it be, is quite

peatecUy shaken, but in vain; the tibi«, the

Wows and Mice grow dry and shrivel,
unused, upon the gallows. My Necrophori
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•ome sooner, some liter, tbandon the b-
•oluble mechtnictl problem: to push, ever
•o little, the movable support and so to un-
hook the coveted carcase.

Curious reasoners, in faith ! If, just now,
they had a lucid idea of the mutual relations
between the tied legs and the suspending
peg; if they made the Mouse fall by a rea-
soned manoeuvre, whence comes it that the
present artifice, no less simple than the first,

is to them an insurmountable obstacle ? For
days and days they work on the body, ex-
aniining it from head to foot, without no-
ticing the movable support, the cause of their
mishap. In vain I prolong my watch; I
never see a single one of them push the sup-
port with his foot or butt it with his head.

Their defeat is not due to lack of strength.
Like the Geotrupes, they are vigorous ex-
cavators. When you grasp them firmly in
your hand, they slip into the interstices of
the fingers and plough up your skin so as
to make you quickly loose your hold. With
his head, a powerful ploughshare, the Bee-
tle might very easily push the ring oflF its
short support. He is not able to do so, be-
cause he does not think oi it; he does not
think of it, because he is devoid of the fac-
ulty attributed to him, in order to support
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Oivine reason, sun of the intellect wh.f

My captive, .re not .o ..ti./ied with Setwimptuou. lodgii^f th.t they do nM
*

ek to

tt' SSr» '" "'••" *.'" " "d«"* o?laoour, tti.t «>vr.n coiuoler of the .fflict«H

cover pjU, „po„ them. So, when the Mde« buried .„d eve^ng i„ oHer in de ceuSAey .tr.y une..ily over the treULed dome:they cLmber up. come down, go up .«i„Ynd^ o a.ght. . aight which in* ,ndyfe^*it
JjaU. owing to coUi.ion with the wire^t!

-.-.k • T" .
''^y '» Vlendid: the

.wtr^''o''fV^ '"IP'OP"'"" for thl

ti?k^\ *^"'«'P? the effluvia of the gamv

edible to any other .enK than that of the

^Z^Vi ^y Necrophori thereforewould be glad to get away.
Can they? Nothing would be eauer. if
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a gliminer of reason were to aid them.
Through the trellisworfc, over which they
have to often strayed, they have seen, out-
side, the free soil, the promised land which
they want to reach. A hundred times if

once have they dug at the foot of the ram-
part. There, in vertical wells, they take up
their station, drowsing whole days on end
while unemployed. If I give them a fresh
Mole, they emerge from their retreat by the
entrance-corriddr and come to hide them-
selves beneath the belly of the beast. The
burial over, they return, one here, one there,

to the confines of the enclosure and disap-
pear underground.

Well, in two and a half months of cap-
tivity, despite long stays at the base of the
trellis, at a depth of three-quarters of an
inch beneath the surface, it is rare indeed
for a Necrophorus to succeed in circumvent-
ing the obstacle, in prolonging his excava-
tion beneath the barrier, in digging an elbow
and bringing it out on the other side, a
trifling task for these vigorous creatures.

Of fourteen only one succeeds in escaping.

A chance deliverance and not premedit-
ated; for, if the happy event had been the
result of a mental combination, the other
prisoners, practically his equals in powers
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failure o/^K«"Pte *••"•*'• The

N«,LZS "5 "r*" "' «tt"butin« to the

«.nd into wwS ,J1''!~''V'.°" ** ""'d "^

• little way w;»K ™ °^ *• '*°'»« ""*«
for.uitour.'^cidS:^? nronrSiM*"?''

beetle, p«^elleUnT' r" f' '^^ ^'>«-

«.yphi:.&o'itte.fe;i:!:t;
;oy. of the op«, ,„„,ight; and „« otSil'
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of going round under the rampart, which
would present no difficulty to their pick-
axes.

Even in the higher ranks of animality, ex-
amples of similar mental obfuscation are not
lacking. Audubon > tells us how, in his days,
wild Turkeys were caught in North America.
In a clearing known to be frequented by
these birds, a great cage was constructed with
stakes driven into the ground. In the centre
of the enclosure iDpened a short tunnel, which
dipped under the palisade and returned to
the surface outside the cage by a gentle slope,
which was open to the sky. The central
opening, wide enough to give a bird free

passage, occupied only a portion of the en-
closure, leaving around it, against the circle

of stakes, a wide unbroken zone. A few
handfuls of maize were scattered in the in-

terior of the trap, as well as round about it,

and in particular along the sloping path,
which passed unde. a sort of bridge and led
to the centre of the contrivance. In short,

the Turkey-trap presented an ever-open
door. The bird found it in order to enter,

»John Jamei Audubon (1780-1851), the noted Ameri-
can ornitholoKiat, of Frendi detcent, author of Birds •/
America (1837-1830) and OrnitMogicai Biogrtpky
(183X-1839).— rroM/alor'/ NoU.
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but^did not think of looking for it in order to

According to the famou* American omi-
thologftt, tht Turkey,, lured by the g«",

hM^tt^A^"^'^'^'?"^ P""8« and be-

A i,-.l */""l°' "' P'""''"- «"d th« light.

one by one, from beneath the bridge. Thevdja^buted themselve, about the endosur?

cron.T,-
"'",?''""''""' """l ** Turkeys'crops grew swollen. '

to TJ^L'l T" «'*"',''• *« ''"d wished

L ,it3 "' "°^ °"' °^ *« P"'"""' paidany attention to the central hole by which he

a«i„"""^"^
Gobbling uneasily, Ly P„,edagam and agam across the brid« whose arch

ST^n'r^*""' tb/circIerrounS

^« n^fc
•'^ ''"'''; "'"^'"8 » hundredhmes m Aeir own footprints; they thrust

A J"*^""'
'«"* *eir crimson wattle,

inrn th!*^"
""• '?'>' ^°"8h' and struggledunW they were exhausted.

but n^^'-KM '"*P' °"'' """" happenedbut a little whi e ago; think of the funnel

^our. r T ''"^"' " *" P°« brain ofyour, contams an atom of ability, put two
Ideas together and remind yourself That the
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passage by which you entered is there and
open for your escape I You will do nothingof
the kind. The light, an irresistible attrac-
tion, holds you subjugated against the pali*
sade; and the shadow of ^ yawning pit,
which has but lately pemutted you to enter
and will quite as readily permit you to go out,
leaves you inditkerent. To recopaze the use
of this opesnig you would have to reflect a
little, to recall the past; but this tiny retro-
spective calculate is beyond your powers.
So the trapper, returning a few days bter,
will find a rich booty, the entire flock iapris-
oncdl

Of poor intellectual repute, does the
Turkey deserve his name for stupidity? He
docs not appear to be more limited dian
another. Audubon depicts him as endowed
with certain useful ruses, in particular when
he has to baffle the attacks of his nocturnal
enemy, the Virginian Owl. As for his be-
haviour in the snare with the underground
passage, any other bird, impassioned of the
light, would do the same.
Under rather more difficult conditions,

the Necrophorus repeats the ineptness of the
Turkey. When he wishes to return to the
daylight, after resting in a short burrow
against the rim of the cover, the Beetle, see-
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Tt'^mJ^i^ ,^i entr»nce.well, incpaWeof tellmg hiimelf that he has only to prolong

tj^l " '" '" *' °PP<»'te direct
to reach the outer world beyond the walCS
«*^we ,h,Il .eek m vain for any .ign ofreiectton. Like the rest, in spite of hislegendary renown, he has no guide but aI>»co»aous prompting, of ins^
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CHAPTER XIII

I

THE GIANT SCARITE8

npHE military profession can hardly be* said to favour the talents. Consider
the Carabus, or Ground-beetle, that fiery
warrior among the insect people. What
can he do ? In the way o^ inctoatry, nothing
or next to nodi^ng. Nevcrthefcii die dull
butcher is magnificent in his inde^ribably
sumptuous jerkin. It has the refulgeiKy of
copper pyrites, of gold, of Florentine bronze.
While dad in black, he enriches his soinl»-e
costume with a vivid amethyst hem. On die
wmg^ases, which fit him lie a cmrsat, he
wears little chains of altemnie pin and
bosses.

Of a handsome and commanding figure,
slender and pinched in at the wairt, tht Cara-
bus IS the glory of oar colkctiona, bat o^
for the sake oi hk appc«ace. He is a
trcnzied murderer; and tfcat is alL We will
ask nothing more of him. TIk wisdom of
antiquity represented Herculea, the ^d oi
strength, with the head of m idiot- Awi in-
deed merit is not great when limited to brute
torce. And this is the case with the Carabus.
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«W<.ge o» . layer of fre,h ,and* A fct
fptiherd, Kattered about the surface ena^hun to take .helter beneath the rX-Ttuftof raM planted m the c«,tre ma£. a p^ve«nd enhvent the establishment.

*^

lh«e vecies compose the popuUtion: the

«f-««», the sombre and powerful explorerof the grassy thickets at the foot of wall, •

S?
** "« Pi'n'le Carabus. who trims 3^'

1 feS thl" "S«-<ir'7i* n.etallic violet.

Ae AeU.
" °" *"''•' •'''' P»«'y ""'oving

•oSfrff 3!/r" P^^T^-'y under thel^erds, the Carabi make a rush for the'»«fcfced Snail, who, in his despair, alter-"tely puts out and withdraws his horn,
1^^°^'}"" "•' ' '™' '^'" '»"• *en fivebegin by devourmg the edge of his mantle,
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^cked with chalky atoms. Thii it the fa-
rmiTite morsel. With their mandibles, those
stout pmcers, they lay hold of it through the
froth; they tug at it, tear off a shred and re-
tire to a distance to swallow it at their ease.
Meanwhile the legs, streaming with slime,

pick up grams of sand and become covered
with heavy gaiters, which are extremely
cumbersome but to which the Beetle pavs no
attention Heavy with mire, he staggers

M ^ *!!? ?"? ^1** *^"*» °^ anoAcr morsel.He will think of polishing his boots presently.

.K^ "^ 'f*^'
^"* «^«« themselves onthe spot, with the whole fore-part of theirbody immersed m the froth. The feast

lasts for hours on end. The guests do not
leave the joint until the distended belly lifts
the roof of the wii^-cases and uncovers the
nudities of the stem.

Fonder of shady nooks, the Procustes form

L"^^ .<=«nPfny. They drag the Snail

and there peacefully and in common, dislmember the mollusc. They love the Sluir.

T^fL^J""^ "P **" ^« Snail, who is del
fended by h,s shell; they regard the Tcsta-
cella,^ who bears a chalky shell, shaped like
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» PhiTgi«n cap, right at the hinder end ofher foot, at a deliciou. titbit The «».ha. firmer «e^ and i. le,. n'a'u'eo^J^ .C*
m^U r*' «'""r°"'''' °" » Snail whom^i
wTii ^*r«'^^'^ defensele., by bre"k.ng her iheU it nothing for a warrior f^
boast ab„uH« we .hall toon 'ee Ae C.r^but Atplay hit daring. I offer a Pine<haf"m the pmk of ttrength. to the Golden B«d«who« appetite ha. been whetted by a few

tide th^Gl ^^' "''*''" " " colo'ttut beT

Wolf ""•" *^"*'»'" »" Ox facing a

The beatt of prey prowb round the peace-ful creature and wlectt it. moment Itni.he, forward, recoil,, he.itate, «.d retorn.to the charge. And lo, the giant kZi!Arownl Incontinently the odier devJu™

pened in a higher order of the animal world

CaTabt h":?r
°~'*

",".'• ^"•P '° ''"d, Ae«.arabu, half immerted in the big Cockchafer«nd rooting out hit entrailt.
^°*<^'»*"

Quirl^'
%*.?"'»?«"'" wi* a more difficult

quarry. Th,t tune the victim i, OrycUs»««for»„ the powerful Rhinoceros Beete

W^t" °^'"' ?™°"- »« *« hunterknowt the weak pomt of the honwlad prey,
155
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the fine tkin protected by the wing-cttei.
By meant of atttcki which the tMailant re-

newt M toon at they are repulted by the at-

tailed, the Carabut contrivet to raite the
cuiratt tlightly and to tlip hit head beneath
it From the moment that the pincert have
made a gash in the vuberable tkin, the
Rhinocerot is lott. Soon there will be no-
thing left of the colottut but a pitiful empty
carcase.

Those who wish for a more hideous con-
flict must apply to Calosoma sycophanta, the
handsomest of our flesh-eating insects, the

most majestic in costume and size. This
prince of Carabi is the butcher of the cater-

piUart. He is not to be overawed even by
the sturdiest of rumps.

His struggle with the huge caterpillar of
the Great Peacock Moth ^ is a thing to see

once, not oftener : a single experience of such

horrors is enough to disgust one. The con-

tortiom of the eviscerated insect, which, with
a sudden heave of the loins, hurls the bandit

in the air and lets him fall, belly uppermost,
without managing to make him release his

hold ; the green entrails spilt quivering on the

»Cf. The Lift of tht Caterpillar: chip. ia.— Tranf
lator't Note.
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ground; the tramping gait of the murderer,
drunk with slau|^ter» slaking hit thirst at
the springs of a horrible wound: these are
the main features of the combat. If en-
tomology had no other scenes to show us, I
should without the least regret turn my back
upon my insects.

Next day, offer the sated Beetle a Greeh
Grasshopper or a White-faced Decticus,
^rious adversaries botfi, armed with power-
ful lower jaws. With these big-bellied
creatures the slaughter will begin anew, as
eagerly as on the day before. It will be re-
peated later with the Pine^hafer and the
Khmoceros Beetle, accompanied by the usual
atrocious tactics of the Carabi. Even better
than these last does the Calosoma know the
'^"*,Po»nt of the armoured Beetles, con-
cealed beneath the wing-cases. And this will
go on so long as we keep him provided with
victims, for this drinker of blood is never
satiated.

Acrid exhalations, the products of a fiery
temperament, accompany this frenzy for
carnage. The Carabi elaborate caustic
humours; the Procrustes squirts a jet of
vinegar at any one who takes hold of him;
the Calosoma makes the fingers smell of
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mouldy dnigi; certain Beetles, mich at the
Brachini,* understand explosives and singe
the aggressor's whiskers with a voUey of
musketry. '

lv^5v^"if" ?^ co'-'^'ives, gunners throwing
lyddite, bombers employing dynamite: what
can all diese violent creatures, so weU

!lSf /"""J^'u?*'
^^ ^*y°"^ committing

•laughter? Nothing. We find no art, no

ices the adult's, trade and meditates its
crimes while wandering under die stones.
XVevertheless it is to one of these dull-witted
warriors that I am deliberately proposing
to apply to-day, prompted by the wish to
solve a certam question. Ut me tell you
what it IS.

'

You have surprised this or that insect
motionless on a bough, blissfuUy basking in
the sun. Your hand i, raised, open, re^ady
to descend on it and seize it. Hardly haveyou made the movement when the insect
drop, to the ground. It is a wearer ofarmoured wing^ases, slow to diseni?afte thewings from their homy sheath, or perhap!
an incomplete form, with no wing-surfaces.

•light rtpoTt-^Tramslatof^Noir^ *'' '^** •
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ect letf itielf fall. You look for it in fh<.

ST "t'^ 'V"»- « yo" do «„d i "i ".t!

Si;!*
'•* "'* '*• '««• ^ow** wiiZ

it
/.*»«??„*!?"'"? *••''• P'^P'' "iM teM you;«!• pretending, m order to eKaoe iti «.«».M.n .. certainly unknown to S^ we cSTnifor nothing i„ it, «„], ^o,,d. WhatX.It care for our hunting, whether we h^Vh.'u

simulates death Tk- k: j *^ *""

KteiKF-c^d^S

S t.'Krafe„,«rt.::rre'
KuAn;!:!: °Vhfr "-^^^
^fortunate: .^eyri to'tlrrrheTS'One of them .tumbled, feU, held hi brea h

STIh r""' '^'^^ The Bear came upturned the man over and over, explored Wm
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with his paw and his muzzle, sniffed at his
race :

" He smells already," he said and, with-
out more ado, turned away.
That Bear was a simpleton.
The bird would not be duped by this

clumsy stratagem. In those happy days
when the discovery of a nest marked a red-
letter day, I never saw my Sparrows or
Oreenfinches refuse a Locust because he was
not moving or a Fly because she was dead.Any mouthful that does not kick is eagerly
accepted, provided that it be fresh and pleas-
ant to the taste.

If the insect, therefore, relies on the ap-
pearance of death, it would seem to me to be
very badly inspired. More wary than the
Bear m the fable, the bird, with its per-
spicacious eye, will recognize the fraud hi amoment and proceed to business. Besides,
had the object really been a corpse, but still
tresn, it would none the less have gobbled
It up. *

More insistent doubts occur to my mind
when I consider the serious consequences to
which the insect's artfulness might lead. It
shams dead, says the popular idiom, which
recks little of weighing the value of its term;
It simulates death, scientific language repeats,
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J-ogical arguments are insuffir.Vnf u

a valid reply B^VTV"!""' "" ^""i'h

shall we goLt? °
"'"''' °^ '^^ '""'^

«.mer«Tt::,rn^/'« *«
.i«« back

Univ.r,ity^j:urph.%X^?a:cr

Ks7c7" /""" T-'ouse/Xri PhTd
In naSlSe"T«r "/« "T'«'

to neglecYit A il"'°''i'^
'"''' ''"" ^""'"^

touch of the sacre'dte in ^Wet '
'

of Ae da'L r:r i"'^'
'^*« '°^' «'""«»

rfiore atSe #' ''«'"l«'ng on the fore-"Ore at Cette. For the first time I plucked
30I
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the Convolvulus soldanella, which trails
a ong the high-water mark its ropes of
glossy green leaves and its great pink bell-
flowers Withdrawn into his white, fiat,
heavily-keeled shell, a curious Snail, Helix
explanata, was slumbering, in groups, on the
bent grasses.

The dry shifting sands showed here and
there long series of imprints, recalling, on a
smaller scale and under another form, the
tracks of httle birds in the snow which used
to arouse a delightful flutter in my youthful

V't i,^*"**
"^^ ^'^"^ imprints mean?

1 follow them, a hunter on the trail of anew species. At the end of each track, by
digging to no great depth, I unearth a mag-
nihcent Carabus, whose very name is almost
unknown to me. It is the Giant Scarites (S.
gtgas, FAB.). ^

I make him walk on the sand. He ex-
actly reproduces the tracks which put me on
the alert. It was certainly he who, questing
tor game in the night, marked the trail with
his feet. He returned to his lair before day-
hght; and now not a single Beetle is to be
seen in the open.

Another characteristic thrusts itself uponmy notice. If I shake him for a moment
and then place him on the ground upon his
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?i»tent immobility rtouthi'''''''?''
'"''' P"-

fk'lf«I mimic of™ e d«?'
"7»ny of this

m perfect condition mil j .^ '"'^'' me

f^AB.), their comnatrir*. : .l^
*'?»««-««,

'he sea. Of tlicM ?,» " "j^ ""<*» ResideW been d-Sw il'ei'"?^,"^ "^-y
t'ed; otliers liave me^ „ ».

"""'"'''y emp-
legs; a hw, but on^TZ '^"P' "«"<! of

,
It was wha? one mU^i, "' '""^°'"'ded.

Aese Carabid«,Ta;S2r ""'"''' "'
Tragic events took place1^2 T' 'f ?"•
the journey from Cette to st^^ i"«

.t"Kr"^-''''-4Tti::peii:!

onta:L\t;p:!'t;/*-«JW ago
-octurnal roun<£,

V;;A^];r'rse:rch*;V'
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their prey, the pot-bellied Pimelia, whose sole
defence consists of a strong armour of welded
wing-cases.* But what can such a cuirass
avail against the bandit's ruthless pincers?
He is indeed a mighty hunter, this Nim-

rod of the sea-shore. All black and glossy,
like a jet bujjle, his body is divided by a very
n?;rrow groove at the waist. His weapon
of offence consists of a pair of claw-like
mandibles of extraordinary vigour. None
of our insects equals him in strength of jaw,
if we except the Stag-beetle, who is far bet-
ter armed, or rather decorated, for the ant-
lered mandibles of the inmate of the oak are
ornaments of the male's attire, not a panoply
of battle.

The brutal Carabid, the eviscerator of the
Pimeliae, knows how strong he is. If I tease
him a little on the table, he at once adopts a
posture of defence. Well braced upon his
short legs, especially die fore-legs, which are
toothed like rakes, he dislocates himself in
two, so to speak, thanks to the groove that
divides him behind the corselet; he proudly
raises the fore-part of the body, his wide,
heart-shaped thorax and massive head, open-
ing his threatening pincers to their full extent.
He is now an awesome sight. More : he has

* The Pimelia is a wingless Beetle.— Translators Note.
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I lodge my strangers partly under a wire

"cavates with a wi j ^L 5 ''T' *«» ""^

the ti"ti/:ft:.z: ""^;:U''irgrows deeper quicfciv anH k
dwelling

reaches th/bo,?:m'^friar' " «-^>' "ope

scari.:*i'"d£\Srr f"''""• *«

all
" * '""«"» °^ ""rly twelve inches in

th.'^who"orS"n °'-*' «'"''y' "'-"O"V ivuuic or wnicn runs lust unrli. • *-u^ ^i



The Glow-Worm and Other Beetles

sheath which I have been careful to put over
the jar, in order to spare the creature the
annoyance of the light.

When the house is deemed to be long
enough, the Scarites returns to the entrance,
which he works more carefully than the rest.

He makes a funnel of it, a pit with shifting,
sloping sides. It is the Ant-Lion's crater on
a larger scale and constructed in a more
rustic fashion. This mouth is continued by
an inclined plane, kept free of all rubbish.
At the foot of the slope is the vestibule of the
horizontal gallery. Here, as a rule, the
hunter lurks, motionless, with his pincers
half open. He is waiting.

There is a sound overhead. It is a speci-

men of game which I have just introduced,
a Cicada, a luscious morsel. The drowsy
trapper at once wakes; he moves his palpi,
which quiver with cupidity. Cautiously, step
by step, he climbs his inclined plane. He
takes a glance outside the funnel. The Ci-
cada is seen.

The Scarites darts out of his pit, runs for-
ward, seizes the Cicada and drags her back-
wards. The struggle is brief, thanks to the
trap of the entrance, which yawns like a fun-
nel to receive even a bulky quarry and con-
tracts into a crumbling precipice that para-
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murdtrc "" "" "° "**'' ^^^^^ ^^^

Head firit, the Cicada dives into the abyss,

fve jerks. She is drawn into the low-ceil-mged tunnel Here the wings cease to flut-
ter, for lack of space. She reaches the
knackers cellar, at the end of the corridor.
1 he Scarites now works at her for some time
with his pincers, m order to reduce her to
complete immobility, fearing lest she should

«,i^ 'M!°^
everything to possess plenty ofgame; die question next arises how to con-sume it m peace. The door is therefore

closed against importunate callers, that is tosay the insect fills the entrance to the tunnel
with his mound of rubbish. Having taken

dowi'?n I"''''"'
*!" «?f*

^""'^ *«*'" »«d sitsdown to his meal. He will not reopen his
hiding-place nor remake the pit at the en-
trance until later, when the Cicada has been
digested and hunger makes its reappearance,

xu' ["''r
^^"^ «^""°" ""'^^ *>« quarry.

in his native place did not enable me to watchhim at his hunting, on the sands of the beach-
36;
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but the facts gathered in captivity are enouofa
to tell ui all about it. They show ut in die
bcaritei a bold hero who ii not to be in-
timidated by the biggest or strongest ad-
versary.

We have seen him coming up from under-
ground, falling on the passers-by, seizing
them at some distance from the burrow and
dragging them forcibly into his cut-throat
den. The Rose-chafer, the Common Cock-
chafer are but small deer for him. He dares
to attack the Cicada, he dares to dig his
hooks mtu the corpulent Pine-chafer. He is
a fearless ruffian, ready for any crime.
Under natural conditions his audacity can

e no less. On the contrary, the familiar
spots, freedom of movement, unlimited space
and his beloved salt air excite the warrior to
yet greater feats of daring.

with a wide, crumbling mouth. This is not
so that he may like the Ant-Lion, wait at the
bottom of his funnel for the passing of a vie
tim which stumbles on the shifting slope and
rolls mto the pit. The Scarites disdains
these petty poachers' methods, these fowlers'
snares; he prefers a run across country.

His long trails on the sand tell us of noc-
turnal rounds in search of big game, often
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tlX'^^TL*iy-""* "" "•"-•potted^'\ ^^ ''1^ '» "o- coniumed on the•pot. To enjoy it at hi eaie, he needi A.
pe.ceful darlcne., of the underground man* •

•nd .0 the captive, wired by one leg widi*Ae^Pjncer.. i. forcibly dra^d alo^g^i*

dJiLTJT'"'-''-* ^*" •''*"• *e "tro-auction of the victim into the burrow would

die Si """-r- ^"^ "^^ """"ce
'

wallj However large he be, the caotive

^ri^l I,-

'=™"'''">8 ""bbi.h immediately

fch.W •'"i' P'^i?*" •"' movementi^

ceed, to doae hi. door and empty hi. prey'.
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CHAPTER XIV

THE SIMULATION OP DEATH

^HE first insect that we will put to theA question is that audacious disembowel-
ler, the savage Scarites. To provoke his
state of inertia is a very simple matter: I
Handle him for a moment, rolling him be-
tween my fingers; better still, I drop him on
the tabic, twice or thrice in succession, from

? fiT" i*^'^**^-
'^^*" **»« »^ocJt due to the

fall has been administered and, if need be, re-
peated, I turn the insect on its back.

This is enough: the prostrate Beetle no
longer stirs, lies as though dead. The legs
are folded on the belly, the antcnn* ex-
tended like the arms of a cross, the pincers
open. A watch beside me tells me the exact
minute of the beginning and the end of the
experimeift. Nothing remains but to wait
and especially to arm one's self with patience,
for the insect's immobility lasts long enough
to become tedious to the observer watching
for something to happen.
The duration of the lifeless posture varies

greatly on the same day, under the same
370
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atinoiphcric condition! and with th^ .

H nothi^ di.turb. the BeSe.T/J^^""hfrn

n,ei who are importunate vi.itor. in the hotweather prevailing at the time of my exoerfment, the mertia i. complete : not a quiv/r of

n. Herr;^*? P«'P'' "»' of the Ime^'

to ^L'»"
*"PP»«»dy dece,«d come, back

£n fim S.Vn'^' ^"'T' u*°« °' «h« fore-legj first
,
the palpi and the antennie move

watnl^'M"' *J' ? *^' PreludTto";'awakening Now the legs begin to kickThe insect bends slightly at it, pitched wai^:

turn, over. There it goes, jogging awky.
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ready to become an apparent corpse once
more if I renew my shock tactics.

Let us repeat the experiment immediately.
The newly resuscitated Beetle is for a second
time lying motionless on hii back. He pro-
longs his make^elieve of death longer than
he did at first. When he wakes uo, I renew
the test a third, a fourth, a fifth "time, with
no intervals of repose. The duration of the
motionless condition increases each time.
To quote the figures, the five consecutive ex-
periments, from the first to the last, have
continued respectively for 17, 20, 25, 33 and
50 minutes. Starting with a quarter of an
hour, the attitude of death ends by lasting
nearly a whole hour.

Without being constant, similar facts re-
cur repeatedly in my experiments, the du-
ration, of course, varying. They tell us
that as a general rule the Scarites lengthens
the period of his lifeless posture the oftener
the experiment is repeated. Is this a matter
of practice, or i» it an increase of cunning
employed in the hope of finally tiring a too
persistent enemy? It would be premature
to draw conclusions : the cross^xamination
of the insect has not yet been thorough
enough.

Let us wait. Besides, we need not
379
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Imagine that it is possible to go on like this
until our patience is exhausted. Sooner or
later, flurried by my pestering, the Scarites
refuses to sham dead. Scarcely is he laid on
his back after a fall, when he turns over and
takes to his heels, as though he judged a

seem that the msect, a cunning hoaxer, seeks,

attack Wm' °i/'^""^'' 'f.d'eat those who
«r,^.r "• counterfeits death; he re-

f„ h?.
?' PJ"°""' ''"°™"8 more persistentm h.s fraud m proportion as the aggression

..repeated; he abandons his tricke*^ wh»he deems it futile. But hitherto we havesubjected him only to a friendly Tamfna!
t.o„.m<h.ef. The time has come to "ut a

Ste^ i??hi^ "Jf ''""iS'°'"
'""^ *° ^''dc thetrickster if there be reaUy any deception.

rt/iki u "i"'',".
"Periment is lying on

whi.^
• ^- ^"'' *"""* '•™ " hord bodywhich gives him no chance of digging. Ashe camiot hope to take refuge un^rwoundan easy task for his nimble and vSorous

tools, the Scarites lies low in hi, deathJike
pose keepmg it up, if need be, for an hoir!

•oU with which he is so fanuliar, would hem
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not regain his activity more rapidly, wouldhe not at least betray by a few twitehes hi,
desire to escape into the basement?

I was expecting to see him do so; and Iwas mistalcen. ^yhether I place him onwood, glass, sand or garden mould, theBeetle m no way modifies his tactics. On a

jri^Kiv"''''?
«"^««d he continues hismunobihty as long as on an unassailable sur-

„„T'l!*i!?***""" *° *« "»*"« of the sup.port half opens the door to doubt; what fol-W, opens It wide. The patient i, on theUble before me and I watch him closely.

hi. r„,. ^'t*™"* 'y*'- o^rshadowed byhis antennie, he also sees me; he watches me;he observe, me. if I may so expres, myself

.^^ K
*•" ** r""' impression of the in-sect when face to face with that monstrosit?,™„ '^°** "^^ P'8"y ""«>" theenormous monument that is the human body?Seen from the depths of the infinitely litde.

the immense perhaps is nothing.

mitVLT'^r- *° '° ^" " *"•• '^e wiU ad-mu that the msect watches me, recognize,me a, hi, persecutor. So long as I am here!he wiU suspect me and refuse to budge. Ifhe doe, decide to do so, it will be after hehas exhausted my patience. Let us tfaer"
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fore move away. Then, since any trickcrv

move a muscle, for fear of brUkin^ T,
Silence Will «.k- • .

."'^^^^'^ing the

i-erhaps the clear-sighted Scarites has seenn>e m my comer, at the other end of

T

After^*^?'"^''
*"'' "°*"K 1«" than usual

fo« 7r^' ^"''^ f»"""' ''"i'ing out ofaoors, 1 come upstairs aaaJn o«^
s/'"^ "^

my insect. I fod hm aH left hi^^"
'°

motionless on his bade!
""' '>""«

This experiment, many times repeated with
375
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different subjects, throws a vivid light upon
the question. It expressly assures us that the
attitude of death is not the ruse of an in-

sect in danger. Here there is nothing to
alarm the creature. Around him all is si-

lence, solitude, repose. When he persists in
his immobility it cannot now be to deceive
an enemy. I have no doubt about it: there
is something else involved.

Besides, why should he need special de-
fensive artifr-es? I could understand that
a weak, pacl^r ill-protected insect might re-
sort to ruses when in danger; but in him, the
warlike bandit, so well armoured, it is more
than I can understand. No insect on his
native sea-shore has the strength to resist
him. The most powerful of them, the
Sacred Beetle and the Pimelia, are easy-go-
ing creatures which, so far from molesting
him, are fine booty for his burrow.
Can he be threatened by the birds? It

is very doubtful. As a Carabus, he is

saturated with acrid humours which must
make his body a far from pleasing mouthful.
For the rest, he lives hidden from the light
of day in a burrow where no one sees him;
he emerges only at night, when the birds are
no longer inspecting the beach. There arc
no beaks about for him to fear.
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«" alarm I I take VlT- ik "/''* '''e""'-

this mo ™;„d mte *' '''"•y °^ ''<"''"'''«

FAB.).
, denizen of Se"„™ ^.hcrtT'^nefirst insect is a giant • the «*..« 7 !* "^

parison, is a dwarf o/i •
".' ^^ ^°'"-

ness, „ almost ignorant of the trick ofTritendmg to be dead. Wlien mol«Vl-l S*^moment and then turned on S° baA h°/,!
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cowardly posture; the timid dwarf should be
quick to have recourse to it. And it is just
the other way about. What is there behind
all this?

Let us try the influence of danger. With
what natural enemy shall I confront the big
Scaritcs, motionless on his back? I know
none. Let us then create a make-believe as-
sailant. The Flies put me on the track of
one.

I have spoken of their importunity during
my investigations in the hot season. If I
do not employ a bell-glass or keep an assi-

duous watch, rarely does the shrewish Dip-
teron fail to alight upon my patient and ex-
plore him with her proboscis. We will let
her have her way this time.

Hardly has the Fly grazed this apparent
corpse with her legs, when the Scarites'
tarsi quiver as though twitched by a slight
electric shock. If the visitor be merely pass-
ing, matters go no farther; but, if she per-
sist, particularly near the Beetle's mouth,
moist with saliva and disgorged secretions
of food, the tormented Scarites promptly
kicks, turns over and makes off.

Perhaps he did not think it opportune to
prolong his fraud in the face of so contempti-
ble an enemy. He resumes his activity be-
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}oper. one of "otiS'able ,4"e
'"".*? '"'"-

I happen to have handy a GreatCal.'?"**-with powerful claws aL m/nJ-M P^'S?™'
the long-horned .CtTs ™ea~f t''

^''
I am well aware- W ,L « ' "' f"*"«W it, on thr;and,*; theX're'h"Tnever encountered such a ^i ''* '""

who is capable of !mn
°'°"",' " ^his,

creatures th^,„ he. FeaTo'fT* I'"
'™'''

me„ly .gg,.,«. ^^'^Ytulon
'"^°"" "'^^

The Scarites- tTrsi belt"™.""'? ""«.
ately. If the confLfT ,

''''""' '™nedi-

Plied, or if itZol"" P™'°'?8'<J »' "•"Iti-

insec gets on i^ L« «t*^ J'' *' ''"''

Ju.eas*theTit;uS,''S'Ve"Fri'"i'
ready shown me. When dantJ'^ '""'? »'•

and all the more to be dSed 8^"""'"'
nature s unknown fP,- I

."*?*? because its

of death l^Z'e'a^*
'"'^ °/^Je simulation

place.
"Wears and flight takes its

vaile.' f':Xc^zT^r \"°' ^^^^^^
knock the foot ofZ.kV '"'""'"" ""d
«ct is lying :^ ?es ^ack Th" "'^^t •*' '"'

«%ht.
not^nough''2;ha?'th1'tbl*e' ;:7
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ceptibly The whole thing i. nmitcd to the
inner vibrationi of a rciilicnt body which hat
received a blow But it i. quite enough to
ditturb the ,n,ect», immobility. At each tap
the tarsi are flexed and quiver for a moment

Lastly, let us try the effect of light. So
far, the patient has been treated in the shade

light. The sun is shining full upon the
window. What will the motionless insect
do if I carry it thither, from my table to the
window, mto the bright light ? That we can
find out in a moment. Under the direct rays
of the sun, the Scarites immediately turns
over and moves off.

This is enough. Patient, persecuted
creature, you have half-betrayed your insect.
When the Fly tickles you, drains your moist
lip, treats

^ ou as a corpse whose juices she
would like to suck; when the huge Capricorn
appears to your horrified gaze and puts a
foot on your belly, as though to take possess-
ion of his prey; when the table quivers, that
IS to say, when, for you, the ground shakes,
undermined perhaps by some invader of your
burrow; when a bright light surrounds you,
favouring the designs of your enemies and
..nperillmg your safety as an insect that loves
the dark, then, in truth, it would be wiser

j8o
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«» diicovered; or toLT*^'
^°'"" ''•ud

Ae« i. no tri^k vi,?" "•"?'* P'»'"'y.
'«ed; it i, re;lf It l^'S- " 7* •™"^
wry torpor into »M,i.

'""''""»' of tempo-
yo" delic, e °nri^o„/°"

«™ P'^gedV
n«re nothing make, v"* f

?,'?''"'"''°°- A
nothing witlfdraw. »o

° / " '•""' ''•• « "««
''«»' of light. i»7„y°^/jom.t. »bove .11 ,

In respect of nrXi """'"* of act vitv.

J«ult of'imoSon?? finTa ''™^°''i''> « '^^
Scarite, i„ , la?'/ bf/,;

"2^ of the Giant
«our.,peckled corwlet , I

""P'^*"' '''''' «
g-n. the hawXt'a'niTel*""'*-H'« name i, C«««ojr ,- ! .»P"«oMree.
At times I «.. 1:1 ". f'"''>"onis, LIN
folded and hUanl^:,'^"^

'"' '««» close?.
his niotionlesTpoXTu '°Tl* P"'onging
than an hour/ A?"Z"": ' ""? '°""°«
hent upon escaping, apDa„iT-'5' '"'*'^ »
ftmospheric condMoToT^l'ffV'^ '"'

know the secret 0»l ^ '"''' ^ <lo not

"fhty is as much^" iTanX""?''.*'
'"•

^-e recapitula^f rm?^°Sn;^,.
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jectt the attitude of death it of very variable
duration, governed as it it by a hott of un-
tutpected circumttancet. Let ut take ad-
vantage of favourable opportunitiet. which
are fairly frequent. I wbject the Cloudy
Buprettit to the different tettt undergone by

same. When you have teen the firtt, youhave teen the second. There it no neid to
linger over them.

I will only mention the promptnett with
which the Buprestis. lying motionless in the
shade, recovers his activity when I carry himaway from my table into the broad sunligS
of the window. After a few seconds of this
bath of heat and light, the insect half^pcns
his wing<ases, using them as levers, and
turns over, ready to take flight if my hand
did not instantly snap him up. He is a
passionate lover of the light, a devotee of the
sun, intoxicating himself in its rays upon the

fh7?i?/°''-*
""^ ^'"P.*"^*' temperature suggests

the following question: what would happen
if I were to chill the creature in its immobile

er°t!r'TK vn'''/ '"^^^ P^°^°"««<i in-
ertia. The chill, of course, must not be
great, for it would be followed by the leth-
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« convenient refrigerator a ^ 1^ i- .
"*^*

«• the water of mfweJl wh^" ^P^''^' '^
in summer is nLTi 'Z^°'^ '^'"P*f«^"re,

Fahrenhe t'b ow hi; 7^^° ^^«-"
^.^

ociow that of the surrounding

•tailed on hi, bacTin , n!. T i'P'' '» '"-

•"I herm«icallv anH
"'' "?* "'''* ^

full of^uZU :^L'""^'!1
" 'bucket

«» cool a, at fir.f^ !!: j ..
''"P ** 1>»1>

king care no to ,h,ki^hf"/"l 'i'^'Z '» «»-

!*«». Five hluM I ?, T'5 " '"" ™«ion.

patience liad not Z ?n*- 'J
™y "hausted

ment. But tl,?,L^f„ u ""l '° *« "Peri-
od fraud :; til.'^^",*; f,

° ''^^^m idea

« -loubt, the insect l^L\u.^^,'lrl I
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He it .ttutlly .omnolent, deprived of the

LtTnd i? K^ ""'/'« P"^""'' « ""e out.»et end which • prolonged beyond ite uMal
lim.te by the .urrounding coolne...

I try the effect of a .light decrewe inemperehire upon the Giant Scerite. by .ub^

t« r'or.h:
• T"" •'io-™ in Ae'coldwater of the well. The reiult doea not

gave me. I do not aucceed in obtainingmore Aan fifty minute,' inertia. I h™vf

It might have been foreseen. The Bu-

Tl"i t 'r" "' "•* •""'ing .unri^ine. U
from the Scarite,, who prowl, about by nTghtand .pend. hia da) in the baaement. A S
.hilf

'" ^J'"^ '" temperature take. Atcfelly ,n«ct by .urpri.e and ha. no effect upon

Sound
*"""'""*'' '" *' ^otacM „„!«"

hoaS!!!'
"^"™««» <m the.e line, tell menoAmg more I .ce the inert condition per!

foraVoT ""• {°' ' '°"8«^- •"rnetime,

•eeks the sunlight or avoid, it. Let uachange our method.
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moment bith .uWe«.T. "*• .'» « '«*
Aerited by the eZri?

*" ""otionle.,, .„,^
out .Middy .„d 1, "LT"'- . ^ *•''« *""
*e open ,ir "'^ **"" »» *«' back, in

h" outtpread, itretrhJi J-
'°*' •''«•

•»d ». though attacked k" ''"f"^ *<«

the fore-Ieg. movett " ""'* ^™- Then
hw not eLwd hi.?"*'

* 3"««"- o^ an hour

«r»JBling.*''TheS;o;r''?' ''«• "«
"notionle., by the conZ^ ^''* '"«« """de
"awaken in preciXr,'"" °^

V'"'^'' ''°«W

.
A. for the'^flSt* he'™*-'"''''°"-wertia so profound tl I i'

'" « »tate of
lieve him fo be "deld f?!

""* ' '""^ be-

*he night, and next dty Ib,/uT" ''•'"'8

'onofhi,„.uaUctiv4''"T^heTth'e7^-t
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mcnt, which I took care to stop at the moment
when it produced the desired effect, has not
been fatal to him; but it has had much more
serious consequences for him than for the
Geotrupes. The insect more sensitive to the
alarm due to concussion or to a fall of tem-
perature is also the more sensitive to the ac-
tion of ether.

Thus the enormous difference which I ob-
serve in these two insects, with regard to the
inertia provoked by a shock or by handling
them in one's fingers, is explained by nice
differences of impressionability. Whereas
the Buprestis remains motionless for nearly
an hour, the Geotrupes is struggling vio-
lently after a minute or two. And even then
I rarely attain this limit.

In what respect has the Geotrupes, to de-
fend itself, less need of the stratagem of
simulated death than the Black Buprestis,
well protected by his massive bui^i and his
armour, which is so hard that it resists the
point of a pin and even of a needle? We
should be perplexed by the same question in
respect of a multitude of insects, some of
which remain motionless while others do not;
and we could not possibly foresee what
would happen from the genus of the subject,
its form, or its way of living.
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Buprestu tenebrionis, for .„„„ih«b.t. a persistent inertia WiuTi'" Tsame, because of similar..v\*. ' ''* ">*

other members of the sal "^?"'' "''*

»«• My chance fi„d?XiK -^"'u'*Brilliant Bupresri* rR
*^ .7^* »"« with the

the Nine.,pTtt:d''Buitsrfe/^^>' "-^
maculafa, FAB ) Tk r

^^^^^*^a novenu
attempts The snI.nJ^

''^ ''"'''^* *" '"X
%ers, grips mySi r.''^'^

^"^^ '"y

i^ng up fhe'mom'e^S
ay /tT? K

^?'
The second readilv h^L ^. °" *^* ^^^k.

how brief is Its L-t','"'i ^'nniobile; but
.^n .

'* *is attitude of death 1 v
^'^f^^m'nutesatmost.

""^ "^^^^^ ^^^r
A Melasoma-beetle n*-

atus, OLIV whom T / ^'"^r^^^ a^^rm.
derW broken stle/''^"'?^y ^^«^°^er un-

He rivals the Scarites wL '" '"""•

to add that very often tZ ™T ".°' ^°'8«
Pjace within a Z;milt '""''""« ""^^

the f^ct'^AaThet
'"""^

T^'' °' '"«i» to

or DarldSJfit
tl' ,rBv

'^^ ^enebrionid^,

.in the sameyup"L„^^,."° ™*»"». ^r here
turas a soiSrsauIt on h' *'^«»f'«<««, who
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b.ck, hi, big beUy and his welded wing<a«s «
Wruffile. desperately after a minute ofCof
The short-legged Beetle., trotting alone

make u„^
•'""' °'^<^*' °"' ''""^ *!>*

"»

^ther, ?
'" ™"n'"8' >"°™ fully than theodhers for their mcapacity for rapid -iightThe facts do not correspond with this a^parently well-founded forecast. I hav"coS^

suited the genera Chrysomela.> Blatta!' SU-Pha, Cleonus/ Bolboceras," Cetonia, HopBa
Coccinella,. and so on. A fow m nute. »;a few seconds are nearly always long enoughfor the return to activity. Several of them
even obstinately refose to sham death
As much must be said of the Beetles well-

equipped for pedestrian escape. Some re-mam motionless for a few seconds; othersmore numerous still, behave in an ungovemi
ab e fashion. In short, there is no guide to
tell us in advance:

" This one will readily assume the posture

> Golden-apple Beetlee.— rrmfalgr-/ Ntl,
'
A ,1*:^!"?^' CockroKhe— Tr«uti^. N.U.•A genus of Weevili.— Trmulaw'i Note.

• Ladybirds.— Translator's Note.
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i^^^^'^^^^^^^^
P-babili.

^rom this mudr»Lu Ifr ''' "^^^»'«-

won which wiU set onr ^ ^'^'^ * ^<>nciu-

hopc 80.
*^^ '^"'^ ""nds at rest? 1
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CHAPTER XV
SUICIDE OR HYPNOSIS?

you do not imitate the unfamiliar; you

IcnnJ T '"""J"^'" » thing of which you

UtioT o7r^.l. *u" ". °^^'"""- TheW
kln^l'l'

""^ 1" '"''*'^' "^ "*er, has any

«nnot wT'' * P"«A"™nt that its S%
oroMen, „J

'"."' °°" *« perturbingproblem of an end occur to its dense brain?

I have "nred"'"' f"' '^"' ^'"^ '•"™»^

LTtI °" '""""te terms with themand I have never observed anything to justifyme m saymg yes. The animalf with ih

oHh "k'^"'*'"^' " 'P"'^ Aat ap^rAensiinof the hour of death which constitute, atonce our torment and our greatne^
"

Like the ch.ld still in the limbo of uncon-sc.ousne,s ,t enjoy, the present wfthout ta

Ses^o?''
°' "* ^"""'^^ '"' frim the bt

to fore,ee the brierrof'ou/di^Tijyi^
30O
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itX7aS4°'""'-**«"ve regard.

mind and. for Sm re«„
"?'"

T'""'!' "^
developing. I ^Td a S- " """' '«« '"
f"» venr week

"'^'""8 "^mpfc of it

''ou1ego!^Sf,t".^>°^'«*«
"bout for k co„Dle „fT '''.•'^™«8'"8 ''''If

Next momi^'elh'^fj':
^-ed in the night.

'^^ •" i.t.' ba'k«
'"^G^n/raT'affl-

'^"^

Pe«ed it. called i?. oCdl^a S'"^'*'-.
S'"

w a cup:
"nerea it a drop of milk

do::„*^;^r«;tewa^;'^^"''- "s"-
asieep. IWe nL.l T ^'^^ ^^^^' She's

"Afr,Tj4°S«alV
twe onward, it no l„ "

''• ^' ^o™ Ai,
table at meaWm"" S^f T'"'"* ''3' th"

«.I«i ""derstood Aat sL'h'/l""*^'' '^d
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knows no awaking. For the firit time a
vague idea of death found its way into her
mind.

Has the insect the signal honour of know-
ing what we do not know in our early child-

hood, at a time when thought is already
manifesting itself, far superior, however
feeble it be, to the dull understanding of the

animal? Has it the power to foresee an
ending, an atti bute which in its case would
be inconvenient and useless? Before de-
ciding, let us consult, not the abstruse theories

of science, a doubtful guide, but the Turkey,
an eminently truthful one.

I recall one of the most vivid memories
that remain to me from my brief sojourn at

the Royal College of Rodez. So they called
it then ; to-day they call it a granmiar-school

;

what improvement as the world grows older 1

The thrice-blessed Thursday had come;
our bit of translation was done, our dozen
Greek roots had been learnt by heart; and
we trooped down to the far end of the val-
ley, so many bands of madcaps. With our
trousers turned up to our knees, we exploited,

artless fishermen that we were, the peaceful
waters of the river, the Aveyron. What we
hoped to catch was the Loach, no bigger than

29»
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i^nKT.^***"* ^"^ tempting, thanks to hi.immobility on the iand ami^ !u
'

weedi w- £. u *"**" the water-

around the farm, it^ ^
.

J-o«nts

»e'M a Turkev hfil^" ^'^^ of us would

and then place her J .L
'°'' » """"ent

ier side Th! k: S ."" «'°""* 'xing on

whok flock^'';Se«'°"'^' tV-'e'd *The

hypnotic hanlS td tle'm^r'"' '° ""
Ae aspect of a bLfri,fi-u

"'''"' "'"""'d
dead and dying.

'"'"*'" "''"" «-'* the

And now look outjfor the fanner's wifel

1 '
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The loud gobbling of the haraited birds had
told her of our wicked pranki. She would
run up armed with a whip. But we had
good legs in those days I And we had a
good laugh too, behind the hedges, which
favoured our retreat I

O delightful days when we put the
Turkeys to sleep, can I recover the skill
which I then possessed? To-day it is no
longer the playful trick of a schoolboy; it is

a matter of serious research. I happen to
have the very subject that I id: a Turkey-
hen, doomed soon to be tu. victim of our
Christmas merry-making. I repeat with her
the method of manipulation which I em-
ployed so successfully on the banks of the
Aveyron. I tuck her head well under her
wing and, molding it in this attitude with
both hands, I rock the bird gently up and
down for a couple of minutes.
The strange effect is produced; my child-

hood's manoeuvres obtained no better result.
Laid on the ground, on her side and left to
herself, my patient is a lifeless bundle. One
would think her dead, if a slight rise and fall
of the plumage did not reveal the breathing.
She looks really like a dead bird which, in
a last convulsion, had drawn its chilled feet,

with their shrivelled toes, under its beUy.
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Th* •pecticle hat a traffic air- .nj i r .overcome by a certain .«• Z ' *"'' ' '««'

upon the retultrofrnv ,'*7 "''!" ^ «»«
Turkey I What if .h^'^

'' 'P'"'- Poo'
acain I

' '' '^' "'" "«ver to wake

repeatedly provoked7nmv t'T\ ^hen
•uitable intemirof

" ^'^^"'*«y;h^ r"h
•ometimes for lial/an ^ ' '"^"""''ty l»»ts

for a few ,^:;„!:,f He,r'.,i' r?'™"It wou d be vcrv difflmif! .
" ^'*^ *"««ct,

-f these diS f'"te;* ''r.
*?"• ",•"«

I succeed even better •!? *' Guinea-fowl

long that I becoir i

^"^ '"TO' l"ts so

condition TheXn.i*""*'' ^^ *' '"«'''

breathing. I atk3 "''• ''' "° '"« °f
•he bird'is noracS^dr^f;''';*^"
little wav alnn«, *!. ^ ^' ^ P"sl> It a

The P«fenfd^esttTr"' Td* ^^ '"?'•

And lo. the Guine,2w •

fr es h« T^«»^ up, regain, her balancrind^scuS
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off! Her state of lethargy has lasted more
than half an hour.

Now for the Goose. I have none. The
gardener next door trusts me with his. She
is brought to my house, which she fills with
her trumpeting as she waddles about
Shortly afterwards there is absolute silence:
the web-footed Amazon is lying on the
ground, with her head tucked under her wing.
Her immobility is as profound and as pro-
longed as that of the Turkey and the Guinea-
fowl.

It is the Hen*s turn now and the Duck*s.
They too succumb, but, so it seems to me, less
persistently. Can it be that my hypnotic
tricks are less efficacious with small birds
than with large ones? To judge by the
Pigeon, this may well be so. He yields to
my art only to the extent of two minutes*
sleep. A still smaller bird, a Greenfinch, is

even more refractory: all that I obtain from
him is a few seconds' drowsiness.

It would appear, then, that, in proportion
as the activity is concentrated in a body of
less volume, the torpor has less hold. The
insect has already shown us this. The Giant
Scarites docs not stir for an hour, while the
Smooth-skinned Scarites, a pigmy, wearies
my persistence in turning him over; the large
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to do «,. "^
'^'^ *«•'"• o'>«'nately refuiei

W'd to . co^dWon^f.""'""• i°
"''''« «

•»y Goo.e. my Turkey JSSVlf"' If
**^- ^<>

to trickery wiih the oLc" o^L^- "' 'T

«

tormentor? le i. „« • ? ^'e'"'"* their

.*' k. 0/ .hal^^^deTd *a'
"""• "^ *"»

imijerted in , deen fn^ -^ *" »ctua ly

•« hypnotized. "^
'"^°" '" « """d. they

-%h.sxt:i!rteth'"°'^' *'^
hypno.i, or artificial .1«1 u ' ~'*"" »f
Ae little Rodez wi '

itt!' i

"""'.'"'^ "'<
of the Turkey', tmh^T' t"" ** ""«
not in our book, rl • 7" certainly

k»ow. where.~„de,t™°Sli7* '"'" "° °"«
d>«t enters into cW? "* " everything

handed down from I'" ' «"""• > waf
one initiate to'anXr""'

'"""""o'"'. from

yors.:[^i:irr'^'''^'"™vvi,.
of youthful adept- ta Ae ,« ". "* "'""''er.
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beginningi. There it nothing to tell ut that
tfie miichief of a pack of idle urchins it not
the itarting-point of our knowledge of hvo.
noiii.

^ ^'

I have jutt been practising on insects tricks
wliich to aU appearances are as puerile at
those which we practised on the Turkeys in
the days when the farmer's wife used to run
after us cracking her whip. Do not laugh:
a serious problem looms behind this artlest-
nett.

My intects' condition bears a strange re-
semblance to that of my poultry. Both pre-
tent the image of death, inertia, the contrac
tion of convulsed limbs. In both again the
immobility is dispelled before its time by
the agency of a stimulus, by sound in the case
of the bird, by light in that of the insect,
ailencc, darkness and tranquillity prolong it
Its duration varies greatly in different spel
C1C8 and appears to increase with corpulence.
Among ourselves, who are very unequal

subjects for induced sleep, the hypnotist is
oWiged to pick and choose. He succeeds
with one and not with another. Similarly
among the insects, a selection is necessary,
for they do not all of them, by a long way,
respond to the experimenter's attempts. My
best subjects have been the Giant Scarites and
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Mem lie, here 'C\.. Til*
''*? *° "•• P'o-

'» Ae p.ei.„,. who 2:;eT/°' •"«"«*'«
the o,d„, „, "° "ir* «>een iubjected to
notiwd. They do ;„*•*. "* «•% hyp.

point.- they .?^S' "» <'<"'''t upon th.t

fme out 0/ the fl.,k"n ^5.;^*'? '" S°o<«
of ether have been .J .

* '** d'opt
"ever recover& STl'"'* *«/J
«««e i, de,th.

"" ""P°' ''hoM Lit

toSvi??"rP^7'
Sf"" ""- ««"".

««r« tremble, A* ^1^7 *•* 'J^Ptom.: the

*ep .leep stretche.W.^T""* ^om .
h« eyefc The in«lV ^?"^»n<^rab^
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rort^ *- - -=n:>b'ift
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excitement, is beh'eved to be shamming dead,
lymg on Its back. The return to activity is
announced exactly in the same fashion and
in the same order as after the stupefying ef-
fect of ether. First die tarsi quiver; dicn
tUe palpi and antennae wave feebly to and fro

^ If the creature were really shamming,*
what need would it have of diese minute prcl
liminaries to the awakening ? Once the dan-
ger has disappeared, or is deemed to have
done so, why does die insect not swiftly get
upon Its feet, to make off as quickly as pos-
sible, instead of dallying with untimely pre-
tences? I am quite sure that, once the Bear
was gone, the comrade who had shammed
dead under the animal's nose did not think
of wastmg time in stretching himself or rub-bmg his eyes. He jumped up at once and
took to his heels.

And the insect is suppo-ed to carry its cun-
ning to the length of counterfeiting resusci-
tation down to the least details I No, no and
again no; it would be madness. Those qui-
verings of the tarsi, diose awakening move-
ments of the palpi and antenna are the ob-
vious proof of a genuine torpor, now coming
to an end, a torpor similar to that induced by
ether but less intense; they show that the
insect struck motionless by my artifice is not
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•hamming dead aa »i, . i

?nd a, the Ashionabt t^
^-^ '*°'" '»» '^

'• '«lly hypnotised ' ""'°"" "P"f- I*

anXf4\^thir'''' it, „erve.entre,.
if to a state n7 '""'^","'"» upon it reduce

!'w;hichi sirx^seV^' *^' °^*"
t» head under iu wL r'^i'i

'^^ '^''h

'ometimes deprive, « hi l"'^'^*" '"'or
P<"^er of movement .

'"• ''*'"8» °^ »he
Why sliould Z the in

T."""" """' •"•
delicate and subtle rive ' "P"'""- »o
«rip of fear and m<Ut7, V^ """"> *.
fhe emotion be slighTtr- '' ""?""'' !" "
itself for an instant

*
• m '" '''""'» into

"«fce, off; if it be "^f^''">'^L
""<""" "od

--.withitsiS^Smfe"'"'"^-

JlS;tt^rt"°^^°^<'«*
nothing either Tf"°s'ui.-de t:f !f'

'"•""
means of cuttin? show .v • "' desperate

authentic exam^k ";,' «'^"";' '"^"7- No
my knowledge of ,„ 7 •

.
,"" S'^en, to

hing itself of -ts „::ir' T ""''.'"'"<' '"I-
richly endowed wXh/; ?" *"« "ost
sometimes al^'^1^t^di/ ^f"''^?i grant you; but there !. ? ."' «"ef
between d,i, ,„<! Ibf" « 8^"t difference

ting one's thro« * °"* ' "" or cut.
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The Glow-Worm and Other Beetles

Yet the recollection occurs to mc of the
Scorpion's suicide, sworn to by some, denied
by others. What truth is there in the story
of the Scorpion who, surrounded by a circle
of fire, puts an end to his suffering by stab-
bing himself with his poisoned sting? Let
us see for ourselves

:

Circumstances favour me. I am at this
moment rearing, in large earthen pans, with
a bed of sand and with potsherds for shel-
ter, a hideous menagerie which hardly comes
up to my expectations as regards the study
of morals.* I will profit by it in another
way. It consists of some twenty-four speci-
mens of Buthus occitanus, the large White
Scorpion of the south of France. The
odious animal abounds, always isolated, un-
der the flat stones of the neighbouring hills,

in the sandy spots which enjoy the most sun-
light. It has a detestable reputation.
On the effects of its sting I personally have

nothing to say, having always avoided, by a
little caution, the danger to which my rela-
tions with the formidable captives in my
study might have exposed me. Knowing
nothing of it myself, I get people to tell me

1 For the habits of the White or Languedodan Scorp-
ion, cf. The Life and Love of the Insect: chaps, xvii. and
xviii.— Translator's Note.
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was roused bv a sharn „,• "f^**^*»
W'Jcn I

Drick T^ °y * *^»^P pain- It was like thepricK or a red-hot neeHI#> t «i ^

hand to the olace ZlT' .^^^^^""^ "y

« lonl « my tg^"^ "l5^e
'^ ^^

If
that I"

^ *^ ^"*^' sir, hke

swciC ^r"''' i;p
- yo- could «r;jeUm^. It got a, b.g as that, sir, a, Ug

to denote ^e «irth'''o&',llttT '° "

trnnM ;
*' ^*'' "•• '"« that; I had ereat

N« da'yThad'^trS""'" "^ "" ""•
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A gesture indicates the height.

up. I bore It as well as I could, with my lee
^retched out on a chair. Soda<ompTse?

yiu fre." *
"' ^°" ""' '''* *«^«

Another woodcutter, he adds, was also
stung m the lower part of the leg. He was
binding faggots together at some distance
and Had not the strength to regain his home.He collapsed by the side of the road. Somemen passing by carried him on their shoul-
uers:

morfo/"
^"^^ ^^^^^' «o«5j«, a la cabro

The story of the rustic narrator, more
versed in mimicry than in speech, does not
seem to me exaggerated. A White Scor-
pions stmg IS a very serious accident for
a human being. When stung by his own
tand, the Scorpion himself quickly succumbs.
Here I have something better dian the evi-
dence of strangers : I have my own observa-
tions.

I take two healthy specimens from my
menagerie and place them together at the
bottom of a glass jar on a layer of sand.
Excited with the tip of a straw which brings
them face to face again whenever they draw
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•>«*, the two hankifA .
mortal combat S "TT '^*''* ««
to the other th^ " "° ^""^^ attribntet

weapons of defence „; /. ''j""' *o.e
circle and open ?oV« fL'^'T*' '" ' »«>»i-

*'«ance; the Si, in
.^^j''* ?'l'""aT at a

forward abov: t'Vack 'S,i'* •'
"" '""•^

dash together; a tinv drn^ v
P^'on-Ph-als

bead, the poi„;:/'S;*?^
1'n.p.d " -«er.

Scorptn'f!::cfera;„T °~ofthe
poisoned weapon l/ ;. ,i

" °' ** o*"-''
minutes the woCnd,!l "'^ °''"'= " a few
victor very caClyptleTt '"'"'"'''• ^hT
part of the victtaC «„K ^° f'" "« '<>"-
CM crabbed te™™4eZ '°*vT' "'' '»

jf<>|; a head and fod onl' A.'''"^ "* '°»k

5%. The mouthftii" L*' *?,'"~« 'o a
drajra-out. For four or

«""."• ''"' '°n«-
w'thout a break, 4e calba7 fe' ''«°«
"••"•dered comrade iwl'"'''''" « «»
Aafs good warfare the „„, ' '""^''"'ed.
What I do not undws^L ''' 'T «™»able.
"» the meat onTe"^St 2!,?^" ?"«' we
our wars between na.?ont *" '"' '°°* '•

Sco^^Ktfngj;?."*;"*'' '"'""nation., the

'^t us come to the mat.



The Glow-Worm and Other Beetles

ter of suicide, such as it has been described
to us. When surrounded by a circle of live
embers, the animal, so we arc told, stabs
Itself with its sting and finds an end of its
torment m voluntary death. This would be
very fine on the creature's part if it were
true. We shall see.

In the centre of a ring of burning charcoal,
1 phce the largest specimen from my
menagerie. The bellows increase the glow.
At the first smart of the heat, the animal
moves backwards within the circle of fire.
It colhdes by inadvertence with the burning
barrier. Now follows a disorderly retreat,m every direction, at random, renewing the
agonizing contact. At each attempt to es-
cape, the burning is repeated more severely
than before. The animal becomes frantic.
It darts forward and scorches itself. In a
desperate frenzy, it brandishes its weapon,
crooks It, straightens it, lays it down flat and
raises It again, all with such disorderly haste
that I am quite unable to foUow its move-
ments accurately.

The moment ought to have come for tne
Scorpion to release himself from his torture
with a blow of the stiletto. And indeed, with
a sudden spasm, the long-suffering creature
becomes motionless, lies at fuU-length, flat

406



Suicide or Hypnosis?

Aat MciMd m- • '^ ' """« °f hi» Mine
effortrfc " t ,?""»o« of the 1."?

« he h.. r..ted't„'S Th „'t"^'T'^'beyond a doubt- w^ l ' • " "^ " ^«ad

.Ileged corpse retu^, to We
"

V"Z
*'

Wore the ordeal. I n^Ji' *' '""y «
» second and th rd ,Sn ^A^^"

with

«« the tame Afr,,\i,^ .
•'"' "suits

Ae de.per«e victim w^'k^""'L' ^'''''K" <>'

*n «e?tia. ti*2 cTeatut st.T' '2*
" though struck by liS; M'"* ""^

"•"m to life on the^oo&' '"'* *' "™
*e «o%"'Ktor:5r *'"' 7'«' '-«««<!
were <fcce°ved by Z°"sudr'"'"« """''«

Ptratnre of the Lrui ? "* ^'>^ 'em-

Perated beast T^"'"!,*™"' "" exas-

Jeft the victim to^^u^^lf^^r-* ^^been less credulous an^ -1] '^^^ ^^^ey

-•i»«oodti^rf;o;i-aro7«*:c^
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would have leen the apparently dead Scor-
pion return to life and thut assert its pro-
found ignorance of suicide.

Apart from man, no living thing knows
the last resource of a voluntary end, because
none has a knowledge of death. As for us,

to feel that we have the power to escape from
the miseries of life is a noble prerogative,
upon which it is good to meditate, as a sign
of our elevation above the commonalty of
the animal world ; but in point of fact it be-
comes cowardice if from the possibility we
pass to action.

He who proposes to go to that length
should at least repeat to himself what Con-
fucius, the great philosopher of the yellow
race, said five-and-twenty centuries ago.
Having surprised a stranger in the woods
fixing to the branch of a tree a rope where-
with to hang himself, the Chinese sage adr
dressed him in words the gist of which was
as follows:

"However great your misfortunes, the
greatest of all would be to yield to despair.
All the rest can be repaired; this one is irre-

parable. Do not believe that all is lost for
you and try to convince yourself of a truth
which has been proved indisputable by the
experience of the centuries. And that truth

408



Suicide or Hypnosis?

Ae mo« on;
"'"" " '"'^^ '"°"««^o "«ke

of the fabulist:
™***"' "" moralizing

^' """' ''"' ""«•• i' '«" plus que comen,.

lo^^Jtc^rilrntr^ ''V-8 the phi-

xetU'.Zu •*. Ml «5"'' "'C »s a serious matter

To anticipate this leave i, cowardly and
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foolish. The power to disappear at will
through death's trap-door does not justify us
in deserting our post; but it opens to us cer-
tain vistas which are absolutely unknown to
the animal.

We alone know how life's pageant closes,
we alone can foresee our end, we alone pro-
fess devotion to the dead. Of these high
matters none other has any suspicion.
When would-be scientists proclaim aloud,
when they declare that a wretched insect
knows the trick of simulating death, we will
ask them to look more closely and not to
confound the hypnosis due to terror with the
pretence of a condition unknown to the ani-
mal world.

Ours alone is the clear vision of an end,
ours alone the glorious instinct of the be-
yond. Here, filling its modest part, speaks
the voice of entomology, saying:

"Have confidence; never did an instinct

fail to keep its promises."
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CHAPTER XVI
T*HE CRIOCERES

thing. I Lnttot wdToulhT' '" '"y
bat twice, thrice a„ J„^l« • "' "« »"".

weight of evid«cr%,'Tr\'""* ">«

have to d us that th, K.!ij j ''hynchitet >

•nine the instinw, thtAi!" ''"f "« <>«"-
cide the trad" And ""' ***•

come and add m.;- .
^' ''"' ** Crioc-jres

n>y paddock a1 »!,- '
"'° <=°mmon, in

them bef^e my iv« LT' "'"°"' ^ hive
Aem. whenever r;;'„r*?l'fr'''?« '<"

foimation. '" "'"^ ^em for in.

LiSet %t irti ^^'>• -
modesty let us ^u,^ nn

'^'^'''^' °^«nd our
name ^cr^rLr.s,'::.^- ^^^ '"-=
'r-iatmg i, or. .bo^e Vr^^.^ljTA genus of Weevil* •!.
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Decency forbids. I have never been able

to understand why natural history need in-

flict upon a lovely flower or an engaging ani-

mal an odious name.

As a matter of fact, our Crioceris, so ill-

treated by the nomenclators, is a sumptuous

creature. She is nicely shaped, neither too

large nor too small, and a beautiful coral

red, with jet-black head and legs. Every-

body knows her who in the spring has ever

glanced at the lily, when its stem is beginning

to show in the centre of the rosette of leaves.

A Beetle, of less than the average size and

coloured sealing-wax red, is perched up on

the plant. Your hand goes out to seize her.

Forthwith, paralysed with fright, she drops

to the ground.

Let us wait a few days and return to the

lily, which is gradually growing taller and

beginning to show its buds, gathered together

in a bundle. The red insect is still there.

Further, the leaves, which are seriously bit-

ten into, are reduced to tatters and soiled

with little heaps of greenish ordure. It

looks as if some wixhcraft had mashed up

the leaves and then splashed the mess all

over the place.

Well, this filth moves, travels slowly along.

Let us overcome our repugnance and poke
413



The Criocerei

the heaps with a straw. We uncover, indeed
we unclothe an ugly, pot-bellied, pale-orange
larva. It is the grub of the Crioceris.
The origin of the garment of which we

have just stripped it would be unmentionable,
•ave m the world of the insect, that manu-
facturer devoid of shame. This doublet is,m fact, obtamed from the creature's excre-
tions. Instead of evacuating downwards, on
the superannuated principle, the Crioceris'

'ITu *^»f"*'"
upwards and receives upon

Its back the waste products of the intestine,
materials which move from back to front as
each fresh pat is dabbed upon the others.
Keaumur has complacently described how the
quilt moves forward from the tail to the
head by wriggling along inclined planes,
making so many dips in the undulating back.
1 here is no need to return to this stercoral
mechanism after the master has done with it.

*k T*i"?^ ^^ ^* reasons that procured
the 1-ily-beetlc an ignominious title, confined
to the official records : the grub makes itself
an overcoat of its excrements.
Once the garment is completed so as to

f-^'^k r*!?^^ °/ ^* <^reature'8 dorsal sur-
tace, the clothing-factory does not cease work

""L Z^"''*"- ^^ ^^^ ^»c^ * fresh hem is
added from moment to moment; but the

413
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overlapping superfluity in front drops off of
itf own weight at the same time. The coat
of dung IS under continual repair, being reno-
vated and lengthened at one end as it wears
and grows shorter at the other.

Sometimes also the stuff is too thick and
the heap capsizes. The denuded grub recks
nothmg of the lost overcoat; its obliging in-
testme repairs the disaster without delay.
Whether by reason of the clipping that

results from the excessive length of a piece
which IS always on the loom, or of accidents
that cause a part or the whole of the load to
fall off, the grub of the Crioceris leaves
accumulations of dirt in its track, till the
lily, the symbol of purity, becomes a very
cess-pool. When the leaves have been
browsed, the stem next loses its cuticle,
thanks to the nibbling of the grub, and is re-
duced to a ragged distaff. The flowers even,
which have opened by now, are not spared:
their beautiful ivory chalices are changed
into latrines.

*

The perpetrator of the misdeed embarks
on his career of defilement early. I wanted
to see him start, to watch him lay the first
course of his excremental masonry. Does
he serve an apprenticeship? Does he work
badly at first, then a little better and then
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n£j Tr^"^ "" '^' '"• *«« •• no

workmanship » perfect from the outMt fh«

i-etme teU you what I jaw.
"^

throughout their length The h.!!?^
take, ten days. ThestSln/i ''»'«'""8

little wrinkled, b« stft° tiK::-colour, retains it, position, so that Ae^p
pc:^^Tc^J""^ '*> "!«'«'y withered a^pcwancc, remains just as it was.

^

talt^ *k. I r
™*«n"y orange-red willtake the place of the pale amher -rl T

r.ea7wS\4*"^^^^^^^^^ «^^"otne leaf with ,t, short leg, and also with it,
9S9 Inch.— Trmultfr', Nut.
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The Glow-Worm and Other Beetle.

Wnd-quaiters, which act at a lever .^A » u
the round belly forwards -n^J^ ^"^
mind,youof a'crippkri^^g^S'arwl"

""

nibble and dig t^emfSve,"" ^tir^^n'^hrth.ckne„ of the leaf, while .^a^g £ ™tick

lucem SSr'"'
""'""• ™. leaves a^ran,!

la^'on"* Uee'S!!™ """'':. *«^ ""ve
a few of thZ " scattered at random;

trenX but^Tevrsef£' hi"
"^^ ""'

"omica% abreast' "s' ^RSumrX^
^^a^erc-^^Sn—1^-Sf??and aU sprung frortheTame rot otj.«

i^^^e^ero^^"^
•''''• ---"^tH°/ir^,

te,!lJn:;t;.'^urt'::e"fr *- rfirst bit of the overcoat eva^IteJ A
*•'

natural in extreme infanc^ 1m, ,?; -^ 'J
there is not much of it Tki ^"'^ ""''

used all the same and is Wd ~«?'l°'^,»
riirht at the far end V'^l'lTtTt
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with, what wilWr.'' " '? «°°<J to «»«

better quality? 1 1, f*''*"'"". •» of much
whatwewMTtoJ^o "' '"°''.'<*' '^^ know
of this man„fa^„r;.T""'"« "" '"'<«»
doth. "' "* «cremental brcid-

What is tjie purpose of tu:.
toat ? Does the 3, °

, ". ""^ SrtU.
»elf cool, to prwecfTtL?/ ^^ " '^ ''"P i'"

not be afraid of blisteZ^
' '.*""'" '""n need

ing pouldce. I, it SSt' u-^ " "'°*-

8V»t its enemies? This^i °'?^"' '» *,-
who would venture to »,.!?'" " Po^'We:
of filth ? Or «n \t h^ °°'^ '° ""='• » ''«P
fashion, an ouZdis^'S?T^ °'

»»y no. We have had fh^ • .'"" ""'
senseless bulwark of steel h "'"°''"'' *«
the ex^avaganJ «ov^?''.X' wh-'l^^to mould our heads i/u

,?"'. which tries

« be indulgent to L "'" '^'''*- ^e*
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of the Lily-bcctlc. In my acre or two of peb-
blcs I have planted a bed of asparagus.
The crop, from the culinary point of view,
will never repay me for my trouble : I am
rewarded in another fashion. On the scanty
shoots which I allow to display themselves
freely in plumes of delicate green, two Crio-
ceres abound in the spring: the field species
(C. campestris, LIN.) and the twelve-spot-
ted species (C. duodecimpunctata, LIN.).
A splendid windfall, far better than any bun-
dle of asparagus.

The first has a tricolor costume which is
not without merit. Blue wing-cases, braided
with white on the outer edge and each
adorned with three white dots; a red corselet,
with a blue disk in the centre. Its eggs are
olive-green and cylindrical and, instead of
lying flat, grouped in short lines, after the
manner of the Iily-dweller*s, occur singly and
stand on end on the leaves of the asparagus-
plant, on the twigs, on the flower-buds, more
or less everywhere, without any fixed or-
der.

Though living in the open air on the leaves
of its plant and thus exposed to all the va-
rious perils that may threaten the Lily-grub,
the larva of the Field Crioceris knows no-
thing whatever of the art of sheltering itself
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K.V J ? 'T'.*'"
«f"™«h yellow, fairly fatbehind and thinner in front. Iti princioa

te.tme. whch protrudes, curves like a flexi-We finger, c asps the twig and supports Ae
uT'l^t'^' P"»hingit forward. "^^ThTt™.

w^nw^ ^
"«*''' *° ** '*"«"' of Ae body,would find .t very difficult by themselv todrag the heavy mass that comes .er

>Wy strong. With no support, the larvaturn, over, head downwards, and reS
suspended when rf,ifting from one ,pr?g

"
another. This Jack-in-the-bowl is irV"
aancer, a consummate acrobat, performii ^
>ts evolutions amid the slender sprim^A
out fear of a fall.

^^
Its attitude in repose is curious. Theheavy stem rests on 4e two hind-leg, and

specially on the crooked finger, the fnd "fthe intestme. The fore-part is lifted in agraceftd curve, the little black head i, rai«dand the creature look, rather like the
crouching Sphinx of antiquity. Thi, po.e i,common at time, of ,lumber and blissful di-
gestion m the sun.
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fc^i
***''

^l*^ " ""• "»ked, plump, de-fenceless grub, snoozing in the hew of .

.„i^ ?t
"*

.
Crioceris, motionless in its

•P'".™'-''k* attitude, does not appear to be

cl, K*""**
«8»in»t diem, even when thejcome buzzing above its rump. Can AeTS

proc am, ? It ,s extremely doubtful : the Fly

.«„i'
"'/" *"? "'"'y '» imbibe thescanty exudations of the plant. Experto inm,»ch.ef, they have no doubt hastened hX"with another object.

""««

Ajid. in truth, on the greater number ofAe Cnoceris-larv* we find, adhering foUyto the dun, certain white specks, veA smaUand of a china-white. Can Aese be Ae wwing of a bandit, the spawn of a Midge?
I collect die grubs marked wiA thesewhite specks and rear them in captivity A

Sriv^I '"'T- •''°»^*« -niddle of'ju^efdieV
shrivel, wrinkle and turn brown. All Zt
«d (1°^?T h " '^'y »'^" '''''* '«« fromend to end, half uncovering a Fly-pupa. Afew days later the parasite emer«,.

*^

It IS a smaU. greyish Fly, fiercely bristlingwith sparse hairs, half the size of the Hou«!
430
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^y» whom it resembles sliffhtlv If k-i«

form. «, often i^.^, ^ ^^ ^^
'^ml

perforated SeTrtfrn^ „°' *?' '^ '»-«

''ound.. wh*h c'uTi ttfe'S and'
"""','

moft immediatelv li«,uJ 5.
?"*" *"* »'

trated the body, rS; 5.*''
k'"""

•*"*•

which the entrJi, are bX?' '^"'^'2'
'arva invaded !• »»» '"'"™; At first the

continue, to perfo^T" °'J" ''*"8erj it

^^-«. a, ehouKt^UtArS^Td'

""d^x^t:x^a^a•itet^r'»-^
|^«y no unea. neL*^ The *S« '" 'T* '"
Tachina's children rfi.„i • ," ""« *«
•nent in thrir fo^ Sn", *"unn"l!

^'«^-

ment when thev are r^^j 7 "' *« "no-

formation, thrir portion „/'' ^"'u*^'
'«'»

out. mu.t be kerKr2V '°A°"

remodellL wWe ^"* i"
"'"^ °^ t^e"^ waence the perfect insect wiU
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them for a jhflter ^ "^''"* """ **"'*

turn i. .ubi?«:dl"^* 'duS,"' '"h""many were there on the larva", back?
p""

l>ap» eight, ten or more On, m'j
""

more than one. co^ ou?':,'^^;^*';;
»--

other,? Has ther!l« *' >~"" "^ *«

XTt:^-^rjVe'"'^'^^
onif:;;:

voured by the c^^'s o°? th.^r? "o" ^'

iin£?r; '^"^^-"
where hZ^ToM ^"'^ktl^y -""P-*
numbered even two ? I 1J „%""'"»«"

L "" "" ^o"" mutual
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•"•W of^m havJ-?!'^?"'"'-'^''- A good
We a. tiny white rJt'""t8«» P'»inly vi„?
The ble«'i.hed 1.'?:^ °? *«'> feen "idn"

O" *e other hwdTii / "^'^f. '""'"'««'•

Aoie which are M*ad,e2 •.f*^"'
''''**«'

th« condition The 'Ir,'"
»" «««" in

•«ntly prowling around it
""' ".''"=«-

watching for a ?aTour^bI,*'""
'''''""••

*''

Ion,A^mV:7ZlT' '''''' "^y-

-ol/S^d'trbSSgllnHofthe
ng-experiments tell ^ .

**• % rear-

« J do not mak "a carT^S °r
"^^ P"'"'

I «m .tocking my wire «,;"
"'"'*"*" "-hen

to work at random .'n*??'"*^""'"' 'f I Ko

»dult Crioceres;S Jll ^"1! "'^^ ^«w
•olved into a cl^Tl^'^ **"" »« «"
""'''"

''-'"'X-'-o wage ware.
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The Glow-Worm and Other Beetles

fectually upon an iniect, I ahould adviie as-
paragui-growcrt to have recourse to the
Tachina, though I should cherish no illusions
touching the results of the expedient. The
exclusive ta«tes of the insect auxiliary draw
us into a vicious circle : the remedy allays the

J J^^ *^*' *• »n««Parable from the re-
medy. To rid ourselves of the ravages of the
asparagus-beds, we should need a great many
lachin«; and to obtain a great many Ta-
chinas we should first of all need a great many
ravagers. Nature's equilibrium balances
thmgs as a whole. Whenever Crioceres
abound, the Midges that reduce them arrive
in numbers; when Crioceres become rare, the
Midges decrease, but are always ready to
return m masses and repress a surplus of the
others during a return of prosperity.

rH"^r.,'*'
^**^^ '"*"^^*' °^ ^'f^"" the grub

of the Lily-beetle escapes the troubles so fa-
tal to Its cousin of the asparagus. Strip it
of Its overcoat: you will never find the ter-
rible white specks upon its skin. The me-
thod of preservation is most effective.
Would it not be possible to find a defensive

system of equal value without resorting to
detestable filth? Yes, of course: the insect
need only house itself under a covering
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.nH *L*^' 7''''* «'•« » deep olive-ereen

*o« of the Fi.u'c^.VS\K"*
«.u.Uy «.„d up on the 4port^ng .urfaceto which they are fattened by the Muare enj'It would be ea,y to confuse theXo if ~had not the poaition which they ^11 T*

S^tTti.^:
^'*" CriocerirfaSCcgp to the leaves and the thin SDraw tUs.

Rape.."' '^' """"«"•• «'»'»''«» Ae

fnJIl'Li™.'"
'"''*. *" °Pen a tiny paaaaee

in^^l. ?';•* 'r* '° '"«''* their 0^3
BT.1lofc.l„tfont7. - n*;rf
h:^er'rnee''°r ^^0??""^"-'
the ..n,e fruit. '^T^et-^rrflard-:

il
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t^Jt'T"i^^^ He become, theowner 0/ the p.ll,„ intolerwt owner e..

come end ,.t down etteWebeMde him. Atw.y. end everywhere du. pitUe.. comped-

» .^U^L"' •!;! ^r'^^^tted Crioceri.
'• • *"' ?>««• ""h an interrupted black tcarf

Ae acIS;.';'"'""
"• "T »' *' '•'««• of

of the atparacut; it cannot take a inp w^S

Wh'attr- *y™*«l'"»»
• P«hen.i?r§n^*What me would it have for wch a prerom-

ttye. loving repoae a. it doe. and deitined to

™L /'* "i
."•,**"• "'*<»' roaming

°

qoe.t of food? In die .ame group fach
Vec'e. ha. it. own gift,, accoring to thekind of hfe that await, it.

• " "=

f.ll.M\r'
'°»«>^ore the occupied fruitfcU. to the ground. Day by day. ft lo.e, it.»*en colour a. die pulp i. conwmed. It^^ if- '1"V*

P.""^' d-P'-nou. opal
•phere, while the berrie. which have not been

St hT" *" '''*"' *"'' *^''* • "•*

in ;» .n^ "• •":?• *' S™"* "••ke, a hole
in It and goes underground. The Tachin«

4^
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I" op*' «»x. the h.H rind
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CHAPTER XVII
THE CW0CERE8 (continued)

in the middle of Tulv af A- «,• l

fly a K, "^"T".' °/ « ^"7 "nail Gall-"• * "ender, graceful, blue-black ri,»u:!i
without any visible borin^l^l h„ 'I'''

k" emptied it. ha. faiWto .ave Aetd^""

P«.y T~n^ ""'" """"'« '«»«• « com-

When everything .eem. to foretell « quiet
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"Meet which is proterted fi^ k L*""* ""
of the b^rry and'l.TbjIhel.'li' t "?"
ground work of rh. . ii "* ""der-

if,»Peci,l functior Whin «d'!!''°"r
^'^^'

tenn. into ,X'-
*'

.
"''"'^ ^''' ''" «»•

fro: .he rub, hTr ;. ^ """"' ""» '» «nd
«iti./.ctio™ *.he iSrS 'rt';-, " ''8n of
hardly «e her withT „ f j''*"''- ^ =»»
»he is an zuntofA^'"^'^ 7" "^ r»

wi^hc™,he.fifr.st,Xre« ""*'"'

-..o'^'/ract*'& *""" '*« -W
Distilled in the ale^h.v ?"? "*»"» ki'Kng.

We destroyed by Shterh*' "°'»"^' *«
'rert life' Evemhkl i^'"".'"*"""*
•««in, everything^' f f

' ,"*'":<J down

?ft lives or «Re H^'"*- '^'"T^i'tl
fiJ of bread, the ,sored fo.S'h'r''"''"*-
• -««» --ber of gr.ir'of t^rXh
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i^t°!^^ /" •?"'"'•
.f *"'» 8^"" « the•un, *o •hoot up mto taU .talk, crowned withear^ They died that we might live. Hereare wme egg.. Left undi.turbed with theMen, they would have emitted the Chicken.'

He"r?ifh?V
They died that we miKv"

^In. }^,^' ?"."°?' P°"'"7. Horror, itjmell. of blood, it i. eloquent of mnrdWl

ti .Tff"" " " ?1°"«^*' "« 'h""'"! not dareto «t down to table, that altar of cruel Mcri-

tio^ZiT''
'^''*' ''°" *^' Swallow, to men.hen only the mott peaceable, harveit in Aecourje of a .ingle day! Fr^m mo™i"g toevenmg he gulp, down Crane-flie,, G™u*and

their melan-Aoly remnantfee*^
contammg the young brood, in the fom ofguano which become, the turf, inheri^ce

•arge and miaU, from end to end of th*animal progre,.ion. A perpetud mau^
perpetuate, the flux of Hfe.

"»•«<«

Appalled by the.e butcherie., the thinkerbegin, to dream of , .ute of iHafr. ww4would free u, from the horror, of the mawThi. Ideal of mnocence, a. our poor n^^K
430



The Crioceret

wguely Me. it, U „ot a„ impcribility: it ispartly realued for aU of u,: men l^danl!

We""ve*bv*tht
*•' w" '"P*"°"' °f "~*-

«5 .k' 7 *
*" ''*'^''« "« «"« by bread-

«nl2" '"•T"' °^ '"'"• without painfulstruggles, without costly labour, abnost with

a™ed"J
'"°'''*''«'- We do'noTset outarmed for war, to conquer the air bv raDineviolence cunning, barter and desperate "albour;th, supreme element of life fntmourbodies of Its own accord; it penetrates usand quickens us. Each of us has his aenerou,^.ha.e of it without giving the mX";

To crown perfection, it is free. And thiswill last indefinitely until an ever inZiousTreasury invent, distributing-taps wfpieu!matic receivers from which the ai^wiUbJd^ed out to us at so much a piston^rokeLet us hope that we shall be spared this „„:ticnlar item of scientific pro«-ess for th«woe betide us, would be the eS of'all 5,il
'

1

the tax ^o„,d kiu ^^ t'-;^ °' »" thmg,:

us, in the future, pills containing the concen-trated essence of food. These ?um,ingco"
pounds, the product of our labomorieT
would not end our longing to posses, a st^I
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to*fc,HT"
''"''«»»°n>« than our lung, «,d" "ed even a» we breathe.

The pUnt partly know, this .ecret: it

^ •fif'",
'"^ '* impregnated with th"wherewithal to grow taU and meen BatAe vegetable i. h,.ctive, hence ti™o<^„"

ptce.^\ "«"l
°' '%°^y "'voured

•pices, won by fighting. The animal acts-

?ao, °„7 '*
"H^ ^^' '"'«''"* ph".

.
^r:

de«;vrn/„nA^°"r"'
'«'"i««"~, ™„.deserving nothing better, shares with the

Me mot? *^'T •"' *' ""'"y " *« i™*^"-iwe motive of action.

But I have wandered too far afield. A

gub, te s us of the brigandage of lifeHow weU t understands i^tradfas an «:
terminator I I„ vain does the Cri^eri^arva take refuge in an unassailable ^s^^*:
ite exeoitioner makes herself so smallXshe IS able to reach it.

Ditilh!?
»'"? P««utions as you please, youpmable pTibs, pose on your sprig, in the

r„T,^°'/
Areatening Sphim., uke refu«in the mysteries of a box, arm yourself wiAa cuiraw of dung: you will none the leL wvyour tribute in the pitiless confiict; the" ^U

43a
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waSsVafc
*« %-dwelIer. with her dirty

ofl^oA ?" ^r^ " " °ft" *e prey

K.l~^rth^°££-"^?
repulsive great^aat butV™ ''''.• '" '"

^amjormafon it lay, aside its mande w^A*e object perhaps of easine itself wh-Iv

r.l«Kfr'r''°' «»*?« » dean »Wn^

her eS:;^*;^''''"""'"'™-" dabbing

W "^ZS' *•
'""'^'t

""^ "^ 'he injured

agree with what we foresaw from the natureof ^eir respective lives. The most «po«d to parasite, i, the Field cZc^',
433
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?»er. And tfait pronounced resemblance infigure IS accompanied by a aoTu L
nounced lack of re^mblaie'nrn.ti'n"

'""
The evacuator that soils its back cannothave inspired the hermit living in cle,^fr«

to Jive m die open and wander like an aero-bat dirough the leafage. None of the 5ir«has initiated the customs of die XtoAlId,,, seems to me as clear as dayliXIf they have issued from d,e same stoA.W
tell u, Her Ik V y*'"'* " P"P»«d to

ceived th.L^' ''u
"' '"PP°»*> °"« ~n-ceived the notion, when tormented by the

434
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PO.C in vieV U t^dru.e":o„'S'orr
intestine over its back Tk! !? J?.

°' *^»

fated in the prelc'elf d.1 ffl^%h "J^Sl'"in Its cunnmg, recoimized « • *"''*•

the benefit tf be Sd frLT "*".'.''"•

and whaf «!• «~>
""""I "om its poult ce;

luhV.rfc! "' ''" '" unpremeditated doIlution became a prudent custom.
"^

•J VT'" foUowed upon success with rf....d of tl,e centuries, of cours^rfo"' Ae«t
c"« wa's'SdedV"'"r • ?* <»'»«"-

the frretntS ritt IT* ** """*' "d »<>

FindS i?.df SfUne?bt°tS: •'°"''?"'-

^mm. dje P.r..iteTl2Ltnde7K
verlet, the grub made a strirt law JZuT.
rV"r''"1' "-"^ *' Cri<^ rfaiAfot

oXring '" *^' """'•''" «'««-« * he!^

So far this is not so bad. But thinm no.

A^. ?*"fj*'
'""*"'*" "^ '*» defensive me-Ao^,{ It diKovered for itself the advMtmof h ding under its ordure, I look fo ^. •

^Z^.'°K ''"P "P '^^ '^'^ unta 4 peci^-moment has come for buryine itwlf Con the contrary, it undresseTuifie ^ebeforehand; it wande« about nalterteSl

I
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™u„d1^i1
*•

'*"'**L« • *^« "hen it. Mrj^nd belly ,, more th,„ ever likely to te^tme riy. it completely forgeti, on its Wday, the prudence which it Icqiired by Aelong ,ppre„ticeri,ip of the centuri« ' '

lesMerii 1" f«"8« °iP"n><«. thi. heed,essnets m die face of danger tellt me that

le.rnr„" h-'"'*!''
"»*'»«• •>««"« i* h."

thing. When the mstincts were beinir di^tnbuted. It revived a. it, .hare the ow^o^

g^h-ed i. L'" '"^^?»"««'- I' h" no? ^
.uHH, i ^r

•""«""'« ««««•. foUowed by ,

the moment most calculated to inspire it with

it'w« ii *:r '^"•^ '"•*
r. '«" ^''«' *"« was m the beginnmg and is unable in anyway to alter its tactics against the Tachiniand Its other enemies.

fo^^JT"?*'"';."" """ ""' •>« '" » iurry
to attribute to die garment of filth die exd*.
sive fiinction of protecting the grub against
the parasite It i, difficult to see in what
respect the Lily-grub i, .nore deserving dm
the Asparagus-grub, which possesses no de-
fensive arts. Perhaps it is less fruitful and,
to make up for the poverty of die ovaries
boasts an mgenuity which safeguards die
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A^l^h"' "i**.'*
wyAing to teU ut that

gown, ta«vei the lily and buries it«lf at the

fc4tte '!."° «"V depth. Wo*!

"outh like^eT^^^l^'^re^-W"
;J«ver5 .pit, profnsdy; hf °L^1 "*
ouct efferyeiceiuv anj i •

""**' his pro-

the breach Wrtff '^ " °" **"« «<'8e of

I collect other gn^, « the moment of

I fl

I '

9 tl
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?.«!!: .?»« »«•» ^or<»» iHelf upon our «.
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1*2" *'.rs:r'r '" ** -"•^

ouwt, Here the Ctpricorin collect the chilkv

Aey .trengthen the cocS^^r h"„cTVh'^

» thi. digcMive ponchi
•"'«"«»'«»»

Whiin -/^
•"«Fc ana me same structure

the •urf.ceTher aduk ft:"' '^™' '«

Tn.":?rt- :.° ?^vS;4et-Js!
/ cne insect is completed. We are

TramsUatr', Ntu? ' ' *' <^rMkoppn: chap.^
439
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now at the height of Mnnmer The UUei

^Zlt^" day- A dry, k^J^,£
•Drinl rLi .?* "'••".'''eeM pl«nt of the•pnnj. Only the onion-like bulb remaint alittle way down. There, pottponiM d.e

ram. of the autumn, which will renew S.tr^jth and make it burgeon i«o aTelf Tf

«J^m7, w *' Lilyieetle live during the•ummer, before the return of the ereen foK.»ge dear to it. race? Doe.
"

fSTduri-^

o*f'l.m^"'' " .b.ti;.i~ Uiftf
whJ^Z. •.*" •"•*7 "^ vegetable dearth,

l^J^l "/"".'«« '~" underground. wSdoe. It abandon it. rtell, where ifcould ,fceo
JO peacefully, wid,out the ntctmk^ofut

?£. »h.*" i.'^ "•"' "^ ^'^ Aat drive, k
lirf^^

•"'•fahm. and wnd. it to the wilhght to .oon a. the win^ca^. have awumedtheir vermilion hue ? l" !, ver» lifc.^ r
%«•;;.'« -'look intoXmTtte^'^-

"^"^

finH^
™ ""«<> 'tem. of my white lilie. Ifind a portion covered with a Krap of «ee„dun. I ,et it before the pri«,ner. fn my^/;"who emerged from their ,andy bed a day w

Which 1. extremely conduiive; the green mor-
440
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wi'nS'Jft^V* to the wood. Soon I
•don diet, to otlr L)' '!": "'' ^hw' regu!

Turk', cap lil» „, ill
"""" "' "^'fc. „,.

Chalcedonfthe t.W li^^'f^" '• ^""^ % J
"»PeruI frieiil 4 .^;

-8«
'V' -t- -o,^

«'* pUnt. have
" Ci T","f 'h^' dd?

""w or lew poS /"''*°'"""'''«»
?»'' M Uttered a, thJ JZ ™*

?, '">^ "e
« »ot a patch 0/ grt^'iT^ '''''• ^here

In botanv A. ri • °" ""em.

/•-ay orrtittHfi?r '» *«
'««*»« reprewnut^f' Ti.^'* " " *«
«Pon the lily ought IL • T "'"' ^««1

f the nme griup ?t?' •** "ther plan,,
«"t; it i. not rt« of L"r"'J' T"'»" "
£--cth.„I,:'.,ttt'^^J^

;?to't^*'?J!U:tS'r !?
J-bdividcd

the aaparaguae.. Not •'' ^'^''"^i" «nd



The Glow-Wonn and Other Beetles
widi which the modcfrewurce. of my „,-

m„ -tV-
• f^

""''*• «8«P«ntf'U8, or Africnhly, triteha, hemerocaUU. or day Uly triJm^
gariic. omithogalum. or .tar of Si^e^'»quiU, hyac nth, muscari or ««„. 1 • ^'
record, for who™Tm;;;oS^rt"'pt

fodil,. An insect's opinion is not to be d.
.P»ed: « eells us that we shoJd obuin !;more naturaf arrangement by separatinKthe
daffodils farther from the lilies.

*

wht Wv S1°„I *; *7' '^''"' *« dassic

t^ke^ hl'-fc- /'/" preferred by the insect,

luies and die frmllaries, a diet ahnost asmuch sought after; and lastly thrtaliD?

met * k'"'? '' '°° ^" «dva^ced to^iowme to submit for the approval of the Cri^

The third tribe had a areat mirf*..;.- •

•tore for me. The red CriS fedTS'oUwith a very scornful toodi, on die foliage ?fAe avaragus, the favourite dish of Ae Fie?dCnocens and die Twelve-spotted Crioeeri.On the other hand, she feasted rapturo" ,

'

"nthe lily of die valley (ConvaluLm«
9»re)

,
bodi of which are so different from die

•Ma
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She did more: she browsed, with every
appearance of a contented stomach, on i

l^^ TT'J ^'"''^* ^'P''^^ ^^^^^ Wlcs
In^ n"^"'

i^^dges with its corkscrew tendrilsand produces, m the autumn, graceful clus-

Chn^LTA
'""^ ^™»' ^Wch are used for

Christmas decorations. The fully^ievclopcd
leaves are too hard for her, too tough; she

When I take this precaution. I can feed heron the mtractable vine as readily as on the

The fact that the smilax is accepted givesme confidence in the prickly butcherVbroom
{Kuscusaculeatus), another shrub of sturdy
constitution, admitted to the family rejoicings
at Christmas because of its handsome green
leaves and its red berries, which are like big
coral be&ds. In order not to discourage the
consumer with leaves that are too hard, I

!„r!.?n1!''
y?ung seedlings, newly sprouted

Zt ^ ^"u""^.^'''
''^'""^ ^^^n^' the nutri-

tive gourd, hanging at their base. My pre-
cautions lead to nothing: the insect obstinately

[k ti^S^"?'!!''''*-^"^^'"' °" which I
thought that I might rely after the smilax had
been accepted.
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Wc have our botany; the Criocerit hat
hers, which IS subtler in its appreciation of
affinities. Her domain compriaes two very
natural groups, that of the lily and that of the
•milax, which, with the adraace of science,^s become die family of the Snulacee. In
these two groups she recognizes certain gen.
era— the more mmerous— as her own ; she
refuse the others, which ought perhaps to be
revised before being finally classified.
An cxcli»ive taste for the asparagus, one

Of the foremost repretentatives of die Smi-
lacee, characterizes the two other Crioceres,
those eager exploiters of the cultivated as-
paragus. I find diem also pretty often on
the nccdlc-leaved asparagus (^. acutifalius),
a forbidding-looking shrub widi long, flexible
items bearing many branches, which die
i'rovengal vine-grower uses, under die name
of roumteu, as a filter before die tap of die
wme-vat, to prevent the refuse of die grapes
trom choking up die vent-hole. Apart from
these two plants, die two Crioceres refuse ab-
solutely everydiing, even when in July diey
come up from the earth widi die famishing
stomachs which die long fast of the meta-
morphosis has given them. On die same
wild asparagus, disdainful of the rest, lives a
fourth Crioceris (C. paracenthesia)

, die
4<4
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•maUest of the group. I do not know enough
of her habits to say anything more about her.

Ihese botanical details tell us that the
Crioceres, which hatch early, in the middle
of •ummcr, have no reason to fear famine.
If the Lily4)eetlc can no longer find her fa-
vourite plant, she can browse upon Solomon's
•eal and smilax, not to mention the lily of
the vaUey and, I dare say, a few others of
the same family The other three are more
favoured Their food-plant remains erect,
green and well provided with leaves until the
end of autumn. The wild asparagus even,
undaunted by die extreme cold, mailltains asturdy existence all the year round. Be-

AfLr IT^T'' .'"°^T«^»
are superfluous.

various Crioceres seek their winter quarters
and go to eardi under the dead leaves.



CHAPTER XVIII

THE CLYTHRi*

an mftmom garmmi ; : ! . ^ '^^"»

drewes h mielf: he kIm. J.*1
"^t<nb

di-cardcd wrdrolf^l*'^*;"-^
"npty shell, damaged by thTw.^^^ L ' r*"his poor abdwir wli* •

* ' .. ""P"

hardening, inllH ZSIeave.":^? l!"great fi.t, af u».^ ««e,^Tk^h^
mg-gloves. Thi. i, «t anotW^
rarely followed.

^"^ atmple

maSk b^:'^"^ ^ *e «« ^
maJ m fST^ T^ *^ •<* "»«7 the ani-

"ol^!^./"1^;S"^^-<^oV
manufacture a^^ Tn^,^'^'* '°

:lvTrra"f7 °^^ - °° ^^'^Ssive extras to Its natural covering.
The b.rd has no need to take thought of
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|«JJ|*iinige, the furry beast of its coat, thefmU of Its scales, the Snail of his shell,Ae Groiiiid4)ectIe of his jerkin. They dis-

i«2L^
'"^""'"^

r^^ ^*^ °^j«^'^ °^ »«<^"ring

^ZJS^ "^"^ ^* inclemencies of the at-
«ftWpi#i. Hair, down, scales, mother-of-mn and other items of the animal's appa-
fil: these are all produced of their own
accord, on an automatic loom.
Man, for his part, is naked; and the se-

arHfi*^i°u'***
'^*"'*'" °^^^«^ ^>™ 'o wear an

artificial skin to protect his own. This pover-
ty has given rise to one of our most attrac-
tive industries.

.^u
%*"''*"5^'' clothing who, shivering with

cold, first thought of flaying the Bear and
covering his shoulders with the brute's hide.
In a distant future this primitive cloak w«s
gradually to be replaced by cloth, the pro-

the traditional fig-leaf, the screen of modesty,was for a long while sufficient. Among peol
pies remote from civilization, it still suffices

'IZnf^X'Tuu
^''** ''' *>^"»'«ental com-

plement, the fish-bone through the cartilageof the nose, the red feather in the hair, the
string round the loins. We must not forget

Keep ott the Mosquito and reminds us cf the
447
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which gp c..d i° hl'dJ:;^:??,^ «„« *-
neeces, furs or n<>i«-. c / . ^^* ">

furs greatly for the winLr T^ i.

'"^'"'

he holds them in hf^reT;™ *" ""°"»
...ejsorie,.. heST^^^^Z^I^a shred of some wretched Hayed beast Th!

adorn, hi, left lufdt,^rolel o*"'?"'carry us bark ;« fk !l
'o'^mn occasions

cav2;i;eUe * '^°''«^' '° ** "e* <>' ^he

-.li*""""''-.**
fleecy animals stiU clotheB» m a less primitive fashion Our »-Jji

are made of hair, interlaced E^rSi
fcZn"^""', \°P!»« '« find r,^i^Dcttcr, man has clothed himself at tL J^pense of the hairy orders of^L*^lAc bird, a more active producer of heat,
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who»e maintenance is a more delicate matter
cover. it«lf with feather., whiTovtSap
evenly, «d put. round it, body a thick cud,^

h^^^A/'^T' * ''°"'« °f hair-oil, afat^r gland from which the beak obtain, anOM^ent wherewith it preen, the featie "o"
™:T ""i

""'''" **" impermeable to

.entially, chilly creature that it i,, better
adapted than any other to the retektiTof

For the .low-moving reptile the Kale. .uf.

o?r;rf^»TT* " ''°'" '""'^•'' ~»'a<^ butplaymg hardly any part a, a bulwark anin.tchange, of temperature.
«B»"nM

In it. liquid environment, which is far

no more. Without effort on its part, with-

°"J
J'"''? expenditure of motor'fol heswimmer ., borne up by the mere pressure ofthe water A bath whose temperature

vane, but httle enables it to live in ij^r^c^
of excewive cold or heat.

In the .Mne way, the moUuK, for the mostpart a deniz«i of the seas, leads a blissful
life m It. sheU, which is a defensive fortre»
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Mther thui . gtrment Ludy the cra.ti.ce.n conftiet it.el£ to making a wit of™m.our out of it. mineral ikin.

""' " »"»

In all thete, from the hairy to the crutta-

•peaal wdu.try doe. not exi.t. Hair fa*feather, Kale .heU, .tony armour require nointervention of the wearer, they are nlSr"°
product,, not the artificial creation. ofSeammal. To find clothier, able to place upon

tZ **• **** "^'^ **'' organization'^

Sin1nTe«r
"""' '"^''' ^"» -» '<»

Ridiculou. attire, of which we are «>

tor?S,/firl V'?''
""'P

'
""""S "» i"ven!tor. the first and foremost . the Criocerit

clothing Itself, ,t preceded the Edcimo. who

i^nSL °J'
' ^°«"»ll«d our ancctor thetroglodyte, who borrowed the fur^oat of wJcontemporary the Cave*ear. We had\fo?

got beyond the fig-leaf, when the Crio«ri.^
ready excelled in the manufacture oTw
spun, both providing the raw materialTndpiecmg It together.

t.on, It. disgusting method, but wid, very ele-
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fuit modi/icatioiM, tuitt the dan of »!,.

^^l •";* Cm.toceph.Ii. tho« p"e^ *dm.gn.ficendy coloured Beetle,. Their I„!la
« naked little grub, make. it«l/ . Zz"^t
|?r.P°M" ''^ '» «"«» i«t likeK.
tonid cre»ture make, uie of a jar better

h^4.' *""'•" ^-' '^^ p'o^-t ^nt:

Once in.ide, it never come. out. If ,„„.Amg alarm, it, with a .udden recoil it withdraw, completely into it, urn. the openine ofwhich ., clo,ed with the di* fomedX theflat top of the head. When quiet™ re,torld

»ernent, with leg. to them, but i> very car^ful to keep the re,t. which i, more 2lL.teandfa,tened to the back, i^ide.
With tmy step,, weighted by the burden

contamer behind it in a slanting poaition Itmake, one think of Diogene.fdrawW h,bou,e a terra-cotta tub. about w1S\m
weight, and i, liable to heel over, owing to4e exce„ive height of the centre oi ^"vi^It make, progrew all the ,ame, tiltinf like abu,by rak.,hly cocked over one ear. oie ofour Land^nail,, Ae Bulimu,, whose sheu".
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!r«w"*i'"^*' • ^!^^^ ™*^^» •^«<>>^ in Ae
""V*j!?;«n» ^mWing repettedly at he goes.

credit to the insect's art of potte It »frrm to the touch, of earthy appearance and
•mpoth as stucco inside, while the outside is
relieved by delicate diagonal, symmetrical
ribs, which are the traces of successive en-
argemcnts. The back part is slightly di-
lated and is rounded off at the end with two
•hght bumps These two terminal projec-
tions, widi the central furrow which divides
them, and the ribs marking additions, which
match on either side, are evidence of work
done m two parts, in which the artist has
followed the rules of symmetry, the first
condition of the beautiful.
The front part is of rather smaller dia-

meter and is cut off on a slant, which enables
the jar to be lifted and supported on the
larva s back as it moves. Lastly, the moudi
IS circular, with a blunt edge.
Any one finding n.iei of these jars for the

first time, among ths stones at the foot of an
oak, and wondering what its origin could be,
would be greatly puzzled. Is it the stone of
some unknown fruit, emptied of its kernel
by the patient tooth of the Field-mouse ? It
It the capsule of a plant, from which the lid
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hat dropped, allowing the seeds to fall? It
has all the accuracy, all the elegance of the
materpieces of the vegetable kingdom.

After learning the origin of the object, he
would be no less doubtful as to the nature of
Ae materials, or rather of their cement.
Water will not soften, wiU not disintegrate
the shell This must be so, else the first
•hower of ram would reduce the grub's mir-

dSlV^^wC*
^'^^d«" not affect it greSy

e ther. When exposed to the flame of a can-

brown colour and assumes the tint of burnt
ferruginous earth. The groundwork of the
mau^rial therefore is of a mineral nature.

rfnlTri
°''

"' ? "^'"^^^^^ ^'^^^ t»>c cement

rn?« u\?''^' ^^ ^^'^^y ^^«™^n^ »^» brown
colour, holds It together and makes it solid.

U^^fi «™^'\^Y^'- on 'ts guard. At the

^^^iH'^^i '^
''l""^'

'"*° »'» »*»«" and does
not budge for a long time. Let us be as pa-rent as the grub. We shall surely, some day

ZaiHa' r^T^^ ^ ^"'•P"^^ '^ a^ work.And indeed I do. It suddenly backs into its
jar, disappearing inside entirely. In a mo-ment It reappears, carrying a brown pelletm Its mandibles. It kneads the pellet and

the direshold of its dweUing; it softens the
453
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The Glow-worm and Other Beetle.

brownpelKi™^ ^ "« .t carrying a

«^ndo«,,^re5„JXr-S
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*^*1!' ,^% *" evacuated at the bottom of

Jh!f^A ^^ '
*'*"'l*

movement of the rump,
the product IS .pread upon the walls, strength-
ening the coat and giving it a velvet linin|.

It IS better than a lining; it is a precious

repair ,t, shell or to enlarge it to fit it. fig.

Zn^ 1*. '"""'". ^'^y- '' P™«eds to

f^l^KT °u
"l^f-dibles, collect, singlyfrom die back, the brown pellets which ihas only eo work up with a little earth tomake a ceramic paste of the highest quality.

sha^^nTt
»^,*at the grul?, pottery is

and I, wider inside d,an at the openingThis excessive girth has its obvious use Ienables the animal to bend and turn when^e content, of the cess-pit are needed for

"

trcsh course of masonry.

too tight. It IS not enough to add a piecewhich lengthens it as the body grows loif«r'we must also see that it has sulcient iZlsnot to hamper the wearer and to give him
liber.ty of movement.

.f.^t^?"?''
^"^ *" *^* '"^""'cs with turbin.

ate sheUs increase the diameter of their cork-screw staircase by degrees, so that the last
455
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whorl is always an exact measure of their

of ch IHk"^'^°"u
^'^^ ^°^^^ ^h^^J«. thoseof childhood, when they become too narrow

are not abandoned, it is true; they become
lumber-rooms in which the organs of le«t
importance to active life find shelter, drawnou into a slender appendage. The essen-
tial portion of the animal is lodged in theupper story, which increases in capacity.

.Juv ^^ ®n°^'" ^"^*™"^' ^at lover ofcrumblmg walls and limestone rocks leaning

to utihty When the lower spirals are no
longer wide enough, he abandons them alto-
gether and moves higher up, into the spacious
staircase of recent formation. He closes the

ZT!i ^lu ^'"J
1.''°"^ Partition-wall at

stones, he chips off the superfiuous portion,
the hovel not fit to live in. The broken she"
loses Its accurate form in the process, butgams in lightness.

method. It also disdains that of our dress-
makers, who split the overtight garment and
let m a piece of suitable width between theedges of the opening. To break the j^rwhen It becomes too small would be a wilful
waste of material; to split it lengthwise and
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increase its capacity by inserting a strip would
be an imprudent expedient, which would ex-
pose the occupant to danger during the slow
work of repair. The hermit of the jar can
do better than that. It knows how to enlarge
Its gown while leaving it, except for its ful-
ness, as it was before.

Its paradoxical method is this: of the li-

nmg It makes cloth, bringing to the outside
what was inside. Little by little, as the need
makes itself felt, the grub scrapes and strips
the mterior of its cell. Reduced to a soft
paste by means of a little putty furnished by
the intestine, the scrapings are applied over
the whole of the outer surface, down to the
far end, which the grub, thanks to its perfect
flexibility, is able to reach without taking too
much trouble or leaving its house.

This turning of the coat is accomplished
with a delicate precision which preserves the
symmetrical arrangement of the ornamental
ridges; lastly, it increases the capacity by a
gradual transfer of the material from the in-
side to the outside. This method of renew-
ing the old coat is so accurate that nothing is

thrown aside, nothing treated as useless, not
even the baby-wear, which remains encrusted
in the keystone at the original top of the
ttmeture.
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If fresh materials were added/ obviously
the jar would gain in size at the cost of
thickness. The shell would become too thin,
by dint of being turned in order to make
space, and would sooner or later lack the
requisite solidity. The grub guards against
that. It has in front of it as much earth as
it can wish for; it keeps putty in a back-shop;
and the factory which produces it never
slacks work. There is nothing to prevent it

from thick9ning the structure at will and
adding as much material as it thinks piroper
to the inner scrapings from the shell.

Invariably clad in a garment that is an ex-
act fit, neither too ioose nor too tight, the
grub, when the cold weather comes, closes the
mouth of its earthenware jar with a lid of
the same mixed compound, a paste of earth
and stercoral cement. It then turns round
and makes its preparations for the meta-
morphosis, with its head at the back of the
pot and its stern near the entrance, which will
not be opened again. It reaches the adult
stage in April and May, when the ilex be-
comes covered with tender shoots, and
emerges from its shell by breaking open the
hinder end. Now come the days of revelry
on the leafage, in the mild morning sun.
The Clythra's jar is a piece of work en-
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tailing no little.ddicacy of execution. 1 can

hulu ^
'f?"°*

""*»"' '«>'' it begins

L h,.. 'f
'" "°*ing to serve a, a mould and

rte fir.; ir "r
" '" t°

"oA to assemble
the first layers of paste into a neatly-shaped

Our potters have their lathe, die trav

ments to determine its outline. Could the
<- yUira, an exceptional ceramic artist, worlc
without a base and without a guide? ItMnkes me as an insurmountable difficulty. I

!h? Iju *' ^^ "" •" '•"«<• °" nothing, we
.should have to «e the new-born artisi atworfc Ferhaps it has resources bequeadied
to It by Its modier; perhaps the eat oresents
peculiarities which will solve the rWdr LeJ
u« rear the insect, coUect its eggs; then the
pottery w. I tell u, the secret of it, beginnings.
.1 mstaU three species of Clythrs under

Ih'^S"^^ ~r"' '"* "'* * ^^ of sandand a bottle of water containing a few young
ilex-shoot, which I renew as and when th^y
laae. AH diree species are common on the

?C wL %ln the W-legged Clythra
(C. Ion0,pes, FAB.), the Four-spotted Cly-
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thra (C. quadripunctata, LIN.), and the
Taxicorn Clythra (C. faxicornis, FAB.).

I set up a second menagerie with some
tryptocephali, who are closely related to the
Llythrac. The inmates are the Ilex Crypto-
cephalus (C. ilicis, OLIV.), the Two-spiited
Cryptoccphalus (C. bipunctatus, LIN.) and
the Golden Cryptoccphalus (C. hypochitri-
dts, i-lN.), who wears a resplendent cos-
tume. For the first two I provide sprigs of
ilex; for the third, the heads of a centaury
{Centaurea kspera), which is the favourite
plant of this living gem.

There is nothing striking in the habits ofmy captives, who spend the morning very
quietly, the first five browsing on their oak-

iifu
*'

^a^ ^^ ****** °" ^^^ centaury-blooms.
When the sun grows hot, they fly from the
bunch of leaves in the centre to the wire trellis
and back from the trellis to the leaves, or
wander about the top of the cage in a state
of great excitement.

Every moment couples are formed. They
pester each other, pair without preliminaries,
part without regrets and begin elsewhere all
over again. Life is sweet; and there are
enough for all to choose from. Several are
persistent. Mounted on the back of the pa-
tient female, who lowers her head and seems
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untouched by the passionate storm, they shake
her violently Thus do the amorous insects

*c'he:iS"r "''''"*'"-"' ••'

The attitude of the couple now tells us the
use of a certain organic detail peculiar to the

all ^h!I' ? r/"^»P^^'"' though not in

length. What is the object of these extrava-
gant arms, these curious grappling-irons outof all proportion to the insect's size? The
Grasshoppers and Locusts prolong their hind-
legs into levers to assist them in leaping.
There is nothing of the sort here: it is the

evr.«-^' T '\ l'^
«aggcrated; and their

exces ive length has nothing to do with lo-
comotion. The insect, whether resting or
walking, seems even to be embarrassed by
these outrageous stilts, which it bends awk-
wardly and tucks away as best it can, notknowing exactly what to do with them.

But wait for the pairing; and the extrava-gant becomes reasonable. The couple takeup their pose in the form of a T. The malestanding perpendicularly, or nearly, rTprel

of h. r.r'"^^.'''
'"^ '^' ^^'"^J^ ^he shaftof the letter, lymg on its side. To stead^

position in pairing, the male flings out his
461
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long grtppling-hooki, two riieet-tnchon

elll.^nfi;"'
** '!""'''• •'""We", the fo,^edge of her cortelet. or even her head.

At th« moment, the only moment thatcount, m the aduk inaecf. life, it"
"
g^<S

like Clylhra longmana and C. longip,,, n
tho-SIT-'

"°'»e~'«ture call, thfm '/5!
Aough their name, are .ilent on the .ubiert,

ClU "'/?." ^J^" '"-^ *e Six..potted

oim alio i.r"'''"'"''''
^A8> »"'» "-y

nf .„ I'l"
'"'"eJ-eeourM to the .ame mean.

^J^'raS"""'
*"' '°"-''«' "' "«*"y «-

no?**' i'*™''? "' P»'""8 '" » trawveraal
po..t,on the explanation of the long grap-
phng-iron. thrown out to a di.tance? We
.Zl!:?n .*?° '"?'"• ^°' here i, the Four-
.potted Clythra who would Hatly contradict

m;„.:; •" ' ?" ^"•''K' of modew di-
mension., m conformity with the usual rules;he places himself crowwise like the othersand nevertheless achieves his ends without

1- uT!- "' ''"'^» " enough to moSify
slightly the gymnastic, of his embrace Thesame may be said of the different Crypto-
cephah, who all have stumpy limbs. Wher-ever we look, we find speciaf resources, known
to some and unknown to others

4»



CHAPTER XIX

THE CLYTHRiB: THE EGG

T ET m leave the long-armed and ihort-
•-' armed to pursue their amorous contests
as they please and come to the egg, the main
object of my insect-rearing. The Taxicom
Clythra is the first in the field; I see her at
working during the last days of May. A
most singular and disconcerting batch of eggi
IS hers I Is it really a group of eggs? I
hesitate until I surprise the mother using her
hind-legs to finish extracting the strange germ
which issues slowly and perhaps laboriously
from her oviduct.

It is indeed the Taxicom Clythra's batch.
Assembled m bundles of one to three dozen
and each fastened by a slender transparent
thread slightly longer than itself, the eggs
form a sort of inverted umbel, which dangles
sometimes from the trelliswork of the cover,
sometimes from the leaves of the twigs that
provide the grub with food. The bunch of
grains quivers at the least breath.
We know the egg-cluster of the Hemero-
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biui, the object of to miny mistgket to the

nrTu^u^**";*/-
The little Uce-winged

*ly with the gold eggt sett up on a leaf agroup of long, tiny columni as fine as a
spiders thread, each bearing an egg as a

r?!lf! J^^ ^^""^^ resembles pretty closely
a tuft of some long-stemmed mildew. Re-member also the Eumenes' hanging egg.»
which swings at the end of a thread, thut
protecting the grub when it takes its first
mouthful, of the heap of dangerous game.The Taxicorrt Clythra provides us with a
third example of eggs fitted with suspension-
threads, but so far nothing has given me an
inkling of the function or the use of this
•tring. Though the mother's intentions es-
cape me, I can at least describe her work in
some detail.

The eggs are smooth, coffee-coloured and
shaped like a thimble. If you hold them to
the light, you see in the thickness of their
skin five circular zones, darker than the rest
and producing almost the same effect as the
hoops of a barrel. The end attached to the
suspcnsion-thrcad is slightly conical; the
other 18 lopped off abruptly and the section is
hollowed into a circular mouth. A good lens
•hows us inside this, a little below the rim, a
»Cf. Tkt MMn-vmps: chap. h-TrmnslMft N0U,
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fine white membrane* ai unooth as the ikiii
of a dnmi.

In addition, from the edge of the orifice

!f*jT* ' ^'i^ membranouf tab, whitish
and delicate, which might be taken for a
raised lid. Nevertheless there is no raising
of a hd after the eggs are laid. I have seen

MIW "^* *« oviduct; it is then what it
will be later, but lighter in colour. No mat-
ter: I cannot believe that so complicated a
machine can make its way, with all sail Mt,

S'®?? r?**
">»*cfn«l "raits. I imagine that

the hd-like appendage remains lowered, do-
ting the mouth, until the moment when the
egg sees the light Then and not tiU then
does It rise.

Guided by the radier less complex struc-

S^ri^'^f ?^ the oUier Clythr. and of
the Cryptocephali, I think of trying to take
the strange germ to pieces; and I succeed
after a fashion. Under the coffee-coloured
sheath, which forms a little five-hooped bar-
rel, IS a white membrane. This is what we
see through the mouth and what I compared
with the skm of a drum. I recognize it as
the regulation tunic, the usual envelope of
any insect's egg. The rest, the little brown

• j',. J
*^^**^ at one end and bearing a

raised hd, must therefore be an accessory in-

46s



The Glow-Worm and Other Beetle*

J^jch I do not a. yet know any other ex-

.DotteH n"?:'*^'' ^'5^" «"<» the Four-spotted C ythra know nothing of pacWne

from the height of the branches in wWd.«hey ar« grazins. both of them carelessTvat

onl he*;: a^ I?
'^^ '° *' «'<""<' -' S

infL,i ?u """:• " ""'lo'" »nd at lone

ihir • '.";'i*?-"'
»""« *« '«« thought??their mstallatibn. They migl,t be Utdegrams of excrement, unworthy of interestand ejected at hazard. The ere-facto^Tnd

uD^'th^'-'"'
'" "'.'"'"8 th< kns to bear

Sed r"! P'^'H' '"/ontumelioustyireatea. it is a miracle of elemnw i-
both species of Clythra the egw ha« th^form of truncated ellipsoid,. me^riSb^t
Cl^S.^""

'" ''"«?•' The LongJeZl*

one or a thimble, a comparison whirh j. ^u.
more exact inasmuch a, Aey are de^dA
quadrangular pits, arranged in spiral seri«whidb cross one another with exquisite p"^

*-ojf iaeb.^Traiutator*s Note.
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«„ Tni°'^
°^ the Four-spottcd Clythra arc pale

Sn colour. They arc covered with convex
scales, overlapping in diagonal rows, cndinem a point at the lower extremity, which is
free and more or less askew. This collcc-
tion of scales has rather the appearance of a
hop-cone. Surely a very curious cm. ill-
adapted to gliding gently through the nar-
row passages of the ovaries. I feel sure
that It does not bristle in this fashion when it
descends the delicate natal sheath; it is near
the end of the oviduct that it receives its
coat of scales.

In the case of the three Cryptocephali
reared in my cages, the eggs are laid later;
their season is the end of June and July. Asm the Clythra, there is the same lack of
maternal care, the same hap-hazard drop-
ping of the seeds from the centaury-blossoms
and the ilcx-twigs. The general form of the
egg IS still that of a truncated eUipsoid.
The ornaments vary. In the eggs of the
Golden Cryptocephalus and the Ilex Crypto-
ccphalus they consist of eight flattened, wavy
ribs, winding corkscrew-wise; in those of the
iwo-spotted Cryptocephalus they take the
form of spiral rows of pits.

What can this envelope be, so remarkable
tor Its elegance, with its spiral mouldings,
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jtt thimWe-pits and its hop-Kales? A few

\a' ,T ^'"'* * <='"' proof.Mmgkd with the normal eggs of both the

Cl^™ TyP'^P.^'^"' ""-^ the LongJ^d
^ect from the usual run of insects' e«»The egg, are perfectly smooth, with a s^pale-yellow shell. As the cagi Tontahis noother msect, than the Clythfa undeTco^
sideration or the Cryptocephalus, I cawotbe mistaken a, to the origin of my'finds

wn^H k'T""' l .T ''°'''"» '«"»i"ed, theywould be dispelled by the following evidenc?m addition to the bare, yellow cg^ A„e aresome whose base is set in a tiny browSedojp obviously the work of eiAer 4e T^
spotted Cryptocephalus or the Long.le«S

w„,t "'ifTl^r/ f°
*' "««• •>" unfini^edwork, which half<lothed the egg, as it leftthe ovanes and then, when ,S' dre L^L-

WK .r" '"T- °' »°««Aing went wrongwidi the machinery, allowed it to cross a!
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outer threshold in the likeness of an acorn
fixed in its cup.

Nothing could be prettier than this yellow
egg, standing in its artistic egg-cup. Nor
could anything tell us more conclusively
where the jewel is manufactured. It is in
the cloaca, the chamber common to the ovi-
duct and the intestine, that the bird wraps
its egg in a calcareous shell, often decorating
it with magnificent hues : olive-green for the
Nightingale, sky-blue for the Wheatear, soft
pmk for the Icterine Warbler. It is in the
cloaca also that the Clythra and the Crypto-
cephalus produce the elegant armour of
their eggs.

It remains to decide upon the material em-
ployed. From its horny appearance there
IS reason to believe that the little barrel of
ti^e Taxicorn Clythra and the scales of the
Four-spotted Clythra are the products of a
special secretion; and, now that it is too late,
I much regret that I neglected to look for the
apparatus yielding this secretion in the neigh-
bourhood of the cloaca. As for the thing
so prettily wrought by the Long-legged
Uythra and the Cryptocephali, let us admit
without false shame that it is made of fascal
matter.
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tocephalus in i»htu 1 "** Golden Cryp-

others Sfdoubt by r«.™'^ ^~'"* '*« *«
which alter. Z „L? 1°" °(.»." oxidization

f«.*ivc p;ol^^K^^;;''ti^» of the di.

tenng the cloaca in a »^L^ ^ .'«» *"'

Mate, receives an
" ' ? ""^ """'y "»k«d

tertinal <tosTeve„ af^'u"*.* °^ *« «"
««d by a .h 11 form" d*of Ae c\T " '•^-

tiona.
vrraca ot the chalky sccrc-

^-'-V« -^-*« o.«», ,-« ^«fc..,^
^quora celerat,

o/'d.^i'"£t«&°'>'p»'-
«nd gem, wherewiS to buUdT""' "!«»'»
marvel. What ha. A, ri ^'"' ™»8mary
to achieve it, ideaHewdP^fr t'^'l'"'*
ftJ material whodZ,2 ." '"".'he .hame-
decent speech A^VT,.". '"""''d from
Ae Vu«. a^Lttir11"""'"""'
the covcrinff of th*. ;„5 ™** engraves
the terminal sewt ^hf r""^-^ ^^ «

470
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ritfh*V"'" '*• .^i"*
'' "'° 'P!™'*. deck.

Lr, '',""•.°^'«*'« Pif »nd make it upmto a Kaly .u.t of annour. .howing how na-

I^H 1, **.?' S" P»'"y •*»ndard. of value

In the bird, the egg-shell is a tempo-

"rlltT^K 1' "5'* « hatching-tK

lew Mai %"''r"^ """^ '• i^-^'forA use-less. Made of horny matter or stercoral

Eat '!"" "^ ?' ^'>'*" '"d the C^
long as It remams a larva. Here the grub

elegance and an exact fit, a garment whicht only ha, to enlarge, little by litde iltheoriginal manner described above 1^. ?hlll

iWnf'4-h""''
barrel or tILbKt'

of k:V,K° ** '° '»" »"'•* »' Ae moment

velooV^^'
'"'"' ?^.'^'P' *« ««"»• en.

I* J ^ ""'' "eature is free, with ahandsome carved jacket, a legacy frim iu

. M' "» ndu'ge i« a crazy dream and

Zf"'/"""« "'* "'''^ keep r^riieU mtact. save for an openi^ through
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wWeh they put their head, «id which, aUtheir hve. long, remain clad in tbia rfieU onosndition that they thenuelve. enla^B i «Aey grow. Thi. abwrd dream i'^ahxrf
JT

onr grub: it i. dre-ed in the .heU o"S
gS?;r.*^S.r ' *'"• " "" *"•• ''*^"

k .^ u i"''' f•? "'^ collection of esst arehatched, each iaolated in a large cup^reS
w.th a .l.p of gla., which wiU moderate theevapomjpp. What « intereadng f^*l
nfir . tV

»warming amid the miwella-

nuhed the premise.. They all move along

Himger, we can no longer doabt. ia the

fr »'5«' »»»««<»• WhVt shall I ri^e myfamahed mirselings? They are vKt
A«.fe" "^ "° doubt whatevMi'
that but thM IS not enough to settle the biUof fare. What would happen under At

^tr fad'h""'
Rcari.4 the^rec'tst

«>* ground. The mother drop, them care-
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jcssly, here and there, from the top of the
bough where she is refreshing herself by
wberly notching some tender leaf. The
raxicom C ythra fits a long stalk to her eggs
and fixes them in clusters on the foliage.
While I cannot yet make up my mind, i.; the
absence of direct observation, whether the
new-born larva cuts the suspension-thread
Itself, or whether the thread is broken merely
as a result of drying up, sooner or later these
eggs are lying on the ground, like the others.

1 he same thing must happen outside my
cages: the eggs of the Clythr* and the Cryp.
tocephah are scattered over the ground bc-

fccds
^^^^ ^^ **'*"' °" "^^'^^ ^^^ ^"^"^^

Now what do we find under the shelter of

^\?fl 7"'^' ^'^"^ ^"^"' "'^^•^^ or less
pickled by decay, dry twigs cased in lichens,
broken stones with cushions of moss and,
lastly, mould, the final residue of vegetable
matters wrought upon by time. Under the
tufts of the centaury on which the Golden
Lryptocephalus browses lies a black bed of
the miscellaneous refuse of the plant.

I try a little of everything, but nothing an-
swers my expectations very positively. I ob-
serve nevertheless, that a few disdainful
mouthfuls are taken, a little bit here, a little
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bit there, enough to tell me the nature of the
first layen which the grub addi to its natal
sheath. With the exception of the Taxicom
Clythra, whose egg, with its suspension-stalk,
seems to denote rather special habits, I see
my several charges begin to prolong their
shell with a brown paste, similar in appear-
ance to that with whose manufacture and em-
ployment we are already familiar.

Discouraged by a food which does not suit
them and perhaps also tried by a season of
exceptional drouth, my young potters soon
relinquish their task; they die after adding a
shallow rim to their pots.

Only the Long-legged Clythra thrives and
repays me amply for my troublesome nursing.
I provide it with chips of old bark taken from
the first tree to hand, the oak, the olive, the
fig-tree and many others. I soften them by
steeping them for a short time in water.
The cork-like crusts, however, are not what
my boarders eat. The actual food, the but-
ter on the bread, is on the surface. There is

a little here of all that the first beginnings of
vegetable life add to old tree-trunks, all that
breaks up decrepit age to turn it into perpe-
tual youth.

There are tufts of moss, hardly a twelfth
of an inch in height, which were sleeping

«^4
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droughtily under the mercileM lun of thedog^ay.. but which a bath in . gla., of w,**

ZIT " °r. '^'y now display tSlr

. ofj »*'?? '"««''• •'"ghtened up and Z•tored to hfe for a few houra. There arekprou. effloreacence., with their white or yet

«d«d .hiir""'
with glaucoua. wWte'!edged ahielda, great round eyes that seem

which dead matter comes to life again.There are coUemas, which, after a sho^r

elli-S! sphinas, whose pustule, stand out

each contammg eight pretty seeds. A glancethrough Ae microscope at the content,Kof these teat,, a speck only just visible to theeye. reveals an astounding world: an infinityof procreative wealth in an atom. Ah wh«
rotten bark no bigger than a finger-nail IWhat a garden I What a treasure-house I

Mv Cl«l.,t'
' P'W-'-e put to the test.

3,L r^ *'".' "P°" •*• 8»thering in
dense herd, at the most luxuriant sjots.One would take this heap for pinches of somebrown, modelled seed or oSier. die .na^dragons, for instance; but these particular

4>S



The Glow-Worm and Other Beetlet

wcdf puih and fway; if one of them movet
the leatt bit. the .hell, all clash together.
Othert wander about, in search of a good
place, staggering and tumbling under the
weight of the overcoat; they wander at ran-dom through that great and spacious world,
tne bottom of my cup.
Not a fortnight has elapsed before a strip,

built up on the rim, has doubled the length
of the Long-legged Clythra's shell, in order
to maintam ,thc capacity of the earthenware
jar in proportion to the size of the grub,
which has been growing from day to day.
rhe recent portion, the work of the larva.
IS very plainly distinguishable from the ori*
ginal shell, the product of the mother; it is
smooth over its whole extent, whereas the
rest IS ornamented with tiny holes arranged
in spiral rows.

*

Planed away inside as it becomes too tight,
the jar grows wider and at the same time
longer. The dust taken from it, once more
kneaded into mortar, is reapplied outside,
more or less everywhere, and forms a rubble
under which the original beauties end by dis-
appearing. The neatly.pittcd masterpiece is
swamped by a layer of brown plasterwork;
not always entirely, however, even when the
structure reaches its final dimensions. If we

476



The Clythra: The Egg
pail an attentive lent between the two hump,
at the lower end, we very often see, en-
cruited ,n the earthy mass, the remains of the
•hell of the egg. This is the potter»s mark
1 he arrangement of the spiral ridges, thenumber and the shape of the pits enable is al!most to read the name of the maker, Clythra
or Cryptocephalus.

^

From the very first I could not imagine the
worker in ceramic paste designing its own
pottery by drafting the first outlines. My
doubts were justified. The grubs of the
tlythra and the Cryptocephalus possess a
maternal legacy in the shape of a shell, a
garment which they have only to enlarge.
1 hey are born the owners of a layette which
becomes the groundwork of their trousseau,
rhey increase it, without, however, imitating
Its artistic elegance. A more vigorous age
discards the laces in which the mother de-
lights to clothe the new-bom child.

477
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