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Directionsforplacmg the Plates in vol. V I. part IT. ]

¥e Vignette represents the IM Iu la  Virgo of Linnaeus, or 
/Golden-Green Dragon-Fly. It varies occasionally in colour, 
but is generally seen with the wings marked in tlie middle 
by a very large, oval, black or violet-blue patch, and is one 
of the most common of the British Libellulae.
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I N S E C T S .

ORDER

N E U R O PTER A .

LIBELLU LA . DRAGON-FLY.

Generic Character.

Os maxillosum, maxillis 
pluribus.

Anteim» brevissims.
A la  exitentee.
Cauda maris hamoso-forci- 

pata.

Mouth furnished with seve­
ral jaws.

Anienrue very short.
Wings four, extended.
Tail (in the male) hook- 

forcipatcd.

IN this genus the mouth is furnished with several 
lateral mandibles, denticulated at the t i p : the 
antennae are very short, being merely a pair of 
small hairs: the wings large and spreading, and ^  
th e  b<jdy lengthened.

The Libellulae or Dragon-Ilies, sometime)} called 
by the very improper title of Horse-Stingers, ex­
hibit an instance scarcely less striking than the 

V. VI. P. ir. 1 6



Butterfly of that strange dissimilitnde in point of 
form under which one and t l^  same animal 
destined to appear in the different periods of its \  
existence. Perhaps few persons not particularly f
conversant in the liistory of insects would imagine '  
that these highly brilliant and lively animals, 
which may be seen flying with such strength and 
rapidity round the meadows, and pursuing the 
smaller insects witli the velocity of a hawk, had 
once been inhabitants of tl>e w’ater, and that they 
had resided for a vcr}' long space of time in that 
element before they assumed their flying form.
G f the Lil>ellul8e there are m any different species, 
both native and exotic. The most remarkable of 
the English species is the Libellula varia *, or 
great variegated Libellula. This insect makes 
its appearance principally towards the decline of 
£umnier, and is an animal of singular beauty: its 
general length is about three inches from head 
to tail, and the wings, when expanded, measure 
near four inches from tip to tip : the head is very 
large, and affixed to the thorax by an extremely 
Blender neck* the eyes occupy by far the greatest 
part of the head, and are of a pearly blue-grey 
cast, with a varying lustre: the front is greenish 
yellow; the thorax of the same colour, but marked 
by longitudinal black streaks: the body, which is

0 4 2  DRAGON-FLY.

•  It i» here called by • new title, the more itcutely to di- 
st'inpi'uh U from the L. gnndis of Liimaeas, with wfaicfa it it 
fenenliy confounded) putiy from the miupplication of Syno­
nym* by Linn«a« himmJfi
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Tery long, slender, and subcylindrlcal, is black, 
w ith  rich variegations of bright blue, and deep 
|rass-green: the wings are perfectly transparent, 
strengthened by very numerous black reticular 
fibres, and exhibit a strongly iridescent appear­
ance, according to the various inflexions of light: 
each is marked near the tip by a small oblong- 
square black spot on tive outer edge; the legs are 
black, and the tail is terminated by a pair of black 
forcipated processes, with an iiitermediate shorter 
one of similar colour. Sometimes this insect 
varies j the spots or marks on the abdomen and 
thorax being red or red-brown instead of green, 
l a  its motions it is extremely rapid, flying about 
in pursuit of its prey during the middle of the 
day, and is at this time taken with extreme dif­
ficulty, darting off, on the slightest alarm from 
the spot on which it had settled, and in the space 
of a second or two flying to a vast distance. Dur- 

*ing tlie early morning hours, and those of evening, 
it is easily taken: at such times it is observed to 
sit with its wings expanded, but in a perfectly inert 
state, and will suffer itself to be readily seized by 
one of its wings, without attempting to stir from 
its place.

The female Libellula deposits or drops her eggs 
into the water, which sinking to the bottom, are 
hatched, after acertain period, into hexapode flatt ish 
la rve  or caterpillars, of a very singular and dis­
agreeable aspect: they cast their skins several times 
before they arrive at their full size, and are of a 
dusky brown colour: the rudiments of the future

DRAGON-FLY. 2 4 3



wings appear on the back of such as are advanced 
to  what may be called the pupa or chrysalis state/ 
in the form of a pair of oblong scales or processed 
and the head is armed with a most singular organ 
for seizing its prey ; viz. a kind of proboscis, of. a 
flattened form, and furnished with a Joint in the 
middle, the end being much dilated, and armed 
with a pair of strong hooks or prongs. This pro­
boscis, when the animal is at rest, is folded or 
turned up, in such a manner as to lap over the 
face like a mask; l»ut when the creature sees any 
insect which it means to attack, it springs sud­
denly forwards, and by stretching forth the jointed 
proboscis, readily obtains its prey. Thest' larv® 
arc excessively voracious, and like those of the 
Dytisci, commit great havoc among the smaller 
water insi*cts in general. Linnaeus calls them 
“ Crocodili crudeles imectorum aqiiatilium." They 
continue in this their larva and pupa state for two^ 
years, M’hcn, having attained their full size, they 
prt parc for their ultimate change; and creeping 
lip  the stem of .some water-plant, and grasping it 
with their feet, they make an effort, by whi('h the 
skin of the back and head is forced open, and the 
inclosed I^ibelluia gradually emerges; it first puts 
forth , its liciul and wings, and afterwards draws 
out tJie iHHly, in the manner represented on the 
annexed plate, Tlie wings, at this early period 
of exclusion, like tliose of butterflies, are y'ery 
short, teiuler, and contracted, all the ramifications 
or fibres having been compressed w’ithin the small 
compass of the oblong scales on the back of the

‘244 DRAGON-FLY,



larva, or rather pupa; but in the'spacc of about 
half an hour tf^ey art  ̂ fully expandeil, and have 

mcquiretl the solidity and strength tjccessary for 
flight. This curious process of the evolution or 
birth of the Libellula generally takes place in the 
morning, and during a clear sunshine, l l ie  re­
maining part of the animal’s life is but short in 
comparison with that which it passed in its a(^ua(ic 
state { the frosts of the. close of autumn destroying 
the whole ra^e. They are iJ s q  the pcey of several 
sorts of birds. I t is impossible not to be struck 
with admiration on contemplating (he changcs of 
the Libellula, which, while an inhabitant of Uk̂  
water, would perish by any long exposure to the 
air, while the complete animal, once escape<l from 
the pupa, would as effectually be destroyed by 
submersion under the water, of which not an 
hour before, it was the legitimate or natural in­
habitant.

The Libellula depressa is a smaller or shorter 
species than the preceding, though with a consider­
ably broader body in proportion. The male is of a 
bright sky-blue, with the sides of the body yellow j 
the female of a fine brown or bay, with yellow 
sides also: the wings in both .sexes are trans­
parent, except at the shoulders, where they are 
each marked by a broad b<*d or patch of brown 
with a s t r ^  of yellow: .the tijjs of each wing 
have also a sjnall oblong-scjuare black spot on tlic 
o ite r  margiti. The larva of this species is of a 
shorter form than that of the preceding, and is o<’ 
a greenish brown colonr.

DRAGON-FtY. 2 4 ;̂ ,



l l i e  Lihellula Virgo is one o f the most elegant 
of the'European insects: it is muph smaller than , 
the Libellula varia, and is distingnished b y  itij 
very slender, long, cylindric body, which, as well 
as the head and thorax, is nsually either of a  
bright bijt deep golden-green, or else of a  deep 
gilded-blue; the wings are transparent at the base 
and tips, but are each marker] in the middle by a 
very large oval patch or bed o f deep blackish or 
violet bine, accompanied with iridescent hues a o  
cording to the direction of the light: sometimes 
the wings are entirely violet-black, without the 
least a.ppearance of transparency either a t the 
base if>r tips; and sometimes they are altogether 
transparent, witltout any appearance of the violet- 
black patch which distinguishes the majority of 
specimens; and lastly the insect sometimes ap­
pears with transparent wings, but shaded with a 
strong cast of gilded greenish hrown, eax)h being 
morketl by a small white speck at the exterior 
edge, near the tip. All tltese varieties may often 
be observed in the same field, or flying within a 
ffinall distance of each other on the borders of 
their natal stream. The lar\^  of this species is of 
a  v«ry slender form, and has the tail terminated 
by  tbree large oblong-oval leaf-shaped append­
ages, Like those of the two preceding species, 
it i.< very cx>nimon iu stagnant waiers and in * 
rivuli?t8.

A inudh smaller species than the preceding, aS»d 
equally common, is tlie LUtellula PueUa of Lite- 
no‘n’s. Tlnx vtvries inuch in colour, but is gene-

•i4<) »RAOON->n,1f.
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rally 6 i a  bright and beautiful sky-blue, varie­
gated with blac^ bars on the joints, and with tlit: 
thorax marked by black longitudinal stripes; the 
wings are transparent, aad eacii marked near the 
tip with a  small oblong-square black marginal 
spot: tlie head iu this species, as well as in the 
L : Virgo, is broader and narrower iu proportion 
thaa that of the L : varia, and the eyes are round, 
protuberant, and placed oaeach  side at a  distance 
from each other, instead of coalescing at tiie upper 
part as in the L : varia: this species often varies} 
being red or brown instead of bltu^ Its larva re­
semble* that of the L : Virgo in shape, but is pro­
portionally smaller, and, like that, is also furnished 
with three large, lengthened-oval, leaf-slwped ap­
pendages.

Tiie exotic Libelluise are very numerous: among 
the most remarkable may be numbered the L :  
Lucre^ia, figured in the elegant entomological 
work of M r. D ruiy. I t  is a native ot' the Cape of 
Good Hope, and is distinguished by the exoeasive 
iength of its slender Ijody, which measures not 
less than five inches and a  half in kngth , though 
scarcely exceeding the tenth of an inch in di­
ameter; the wings are transparent, of a slender or 
narrow sltape, as in the L : Puella, to which this 
species is allied in form, and measures five inclxes 
and a half iu extent from tip to tip : the colour of 
the head and thorax is brown, witi» a yellowish 
stnpft on each side, and the body is of a deep 
mazarine blue.

1 should not dismiss the genus Libellula with­



out observing that in some species, and parti­
cularly in the L: varia, grandis, ^c . the wonderful 
structure of the cornea or external coat of the eye, 
which prevails in by far the major part of tfie 
insect tribe, is exhibited with peculiar distinct­
ness, Even a common magnifier, of about an 
inch focus, demonstrates that the cornea is marked 
by a prodigious number of minute decussating 
lines, giving a kind of chagrin or granular appear* 
ance to the whole convexity: but when micro­
scopically examined, it exhibits a continued sur* 
face of ronvex hexagons, and if cut from the head, 
and cleared from its internal pigment, it appears 
perfectly transparent, and seems to consist of an 
infinity of hexagonal lens«;s of equal convexity on 
lK)th surfaces. Tliis is a subject on which mucU 
might be said; but the compass of the present 
publication forbids too circumstantial a descrip­
tion of minute and disputable particulars. I t  may 
be sufficient to observe that on each eye of this 
animal, according to computation of Leewenhoek, 
there are about twelve thousand five hundred and 
forty-four of these lenses.

2 4 8  DRAGON-FLY.



hwru/u/H

fua .r



EPH EM ERA . EPH EM ERA . F 

Generic Character.

Os edentulum, absque pal­
pi*.

Month without teeth or 
feelers.

Sfevimata duo, maxima, |  Sttnmiata two, very large,
supra oculos.

Aim quatuor, erecttr; pos- 
ticis minoribus.

Cauda le to sa .

iU)Ove the eyes.
IVingi upright; the lower 

pair smaller.
Tail bristletl.

T h i s  genu.s, like that of Libellula, exhibits a 
wonderful difference between the same animal in 
its larva state and that of its ultimate or perfect 
s ta te } the larva being altogether aquatic, the 
complete insect aerial. It also affords an example 
of what may be termed a flying p u p a ; since, 
in some species at least, the insect is no sooner 
evolved from the larva than it flutters to tlje near­
est convenient spot, and again shifts its pellicle*, 
the wings themselves having cast their exterior 
membrane. The Ephemerae are extremely short­
lived insects. The most familiar species is the 
Ephemera vulgata or common May-Fly, so jilcnti- 
ful in the early part of summer about the |)rmk9

•  Thi» operation i» to quick that it inay be rather cdbd 
ipriogiDg from the cbrynli* thaft^gi%iually emerging.

. .  /



of rivulets and stagnant waters. I t is of a  greenish 
brown colour, with transparept wings, elegantly 
mottled with brown, and is furnished at the ex­
trem ity of the body with three very long black 
bristles.. I t  flutters during the evening about the 
surface of the water, but during the day is gene­
rally seen in a  quiescent posture, with the wings 
closed, and applied to each other in an upright 
position. Tlie larva is of a lengthened shape, 
about an incli in length, furnished along each side 
of the body with several finny plumes, and at the 
tail with three long, feathered processes: it has 
also a pair of moderately long antennje, though 
those of the complete insect are extremely short. 
AVhen arrived at its full size, as above-described, 
it exhibits the rudiments of wings on the back, in 
the fomi of a pair of oblong sheaths or scales: its 
colour is a pale yellowish or whitish brown. I t is 
sup{K>sed to continue two years in this state of 
Larva before it changes into the complete insect. 
'Fhis change takes plact* in the evening, when the 
larva rises to the surfiw:e of the water, and soon di­
vesting itself of its skin, flies to some neighbouring 
object, and after having remained some time longer, 
again casts its |>ellicle, and appears in its ultimate 
or perfect form, in which, as well as in its larva 
state, it is a favourite-food of several kinds of fishes, 
and particularly of the Trout. In  some seasons 
it is extremely plentiful, the air in the immediate 
neighbourhood of its natal waters being frequently 
Uackeucd by its numbers during the evening 
hours. W e are assured by ScopoU, that such

2 5 0  EPHEMERA.
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swarms are produced every season in the neigh­
bourhood of some particular spots in the Dutchy 
of Carniola, that tlie countrymen think they obtain 
but a-small portion, unless every farmer can carry 
off about twenty cart-loads of them into his fields, 
for the purpose of a  m anure*.

But, of all the European Ephemerae, that which 
has been most celebrated, and of which almost 
every reader must recollect the general and super­
ficial account so often detailed in works of Natural 
History, is the species described* by Swammer­
dam f .  It is of a white colour, with the anterior 
rib of the upper wings black or deep-brown, and 
the tail is furnished with two long bristles. Tliis 
insect, which is common in many parts of Europe, 
is commemorated as a most remarkable instance 
of the brevity of animal life; since after its change 
into the perfect animal it survives but a very few 
hours, perishing in the course of the same even­
ing that gave it birth. I t  is to be recollected 
however that its larva lives in its aquatic state 
two, and even sometimes nearly three years; and 
is in this state so tenacious of life that Swammer­
dam assures us that one which he pierced with a 
pin to a board, in order to preserve it, lived ail

* It is necesMty to give the words of the author himself. 
What particular kiiid of vehicle* be inteadod by the word currw 
1 know not. “  Jonio metue tanta copia circa Lat Camiolse 
contpicua,«tt nutici exigoam messem le collegiate putent, nitl 
singuii ultra zo currus ea onu«to« in agrum exoneravcrint, cujwt 
stercontinoi optime in*ervit,“

t  Ephemetv korariaTT Lin.
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tlie next day notwithstanding. According to>the 
figure given I’y  Swamracr4am it is extremely i
allied to the larva of the.Ephemera vulgata, resid- \
ing chiefly in tuhuUir cavitiea which it forms iu 
the mud or clay of th(% waters it inhabits, occa- \  
sionally coming out in quest of food. In  tliis re- f  
sjK'Ct it agrees with the larvae of several others of 
this genus, which have a similar habit of forming 
tubular hollows iu tl»e banks of their native waters. 
When arriverl at full growth the larva or, more | 
properly, pupa, rises, like that of the, common 
Ephemera, to the surface of the water, generally 
l>etween the hours of six and seven in the evening, 
and the skin </f the buck cracking, and springing 
off with an elastic iuyti»i|i, the Fly is almost in­
stantaneously evolve«l, as in the common species; 
alter which it flies to the nearest convenient sp^t, 
and again divesting itself of its pellicle, appears 
in its f)erfect or ultimate state. It now flies 
again to the water, and fluttering, over its surface, 
as if sporting with its innumerable companions, 
enjoys all the ple^urtis of its short remainder of 
pxistence: the. female breeds, deposits her eggs, 
mid^ like the male, ])eribhes before, or witJi the 

^dawn of tlie approaching tlay.
J h is  species, according to Swammerdam, i  ̂ ex­

trem ely frequent iu the inputh'< or entrances of 
the Rhine, the M aes, the W ael, the I.«ck, and tjie 
Isol. I t appears in the tly or perfect state about 
m idsum m er, and the season o f its a]>pearuiice 

'lu sts  only three days, none being seen again tiU 
the following year.

2 5 3  EPHEMERA,
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According to'Swammerdam’s figure the size of 
the animal is at leaM equal to that of tl>c Ephe­
mera vulgata, from whicii it principally differs in 
being of a whit^ colour, and in having but t»vo 
caudal bristles, though in its larva state it was 
furnis'hed with three.

Ajnong the smaller Ephemerae the species arc 
by no means easily distinguishable, and a degree 
of confusion seems to prevail in their synonyms 
as given by Linnneus and others.

Among these smaller species the Ephemera 
halterata of Linnaeus may be considered as one 
of the most elegant: it is of a white colour, with 
the lower part of thfe body bhick; the lower wings 
are so very smhll as rather to resemble a mere 
pair of small membranaceous processes than real 
wings. It is not uncommon during the summer 
months. The stemihata or false ieyes are in this 
species remarkably conspicuous, and are of a flat^ 
tened surface: the tail is terminated by three long 
bristles.

Ephemera diptera of Linnaius is a .somewhat 
larger species than that ju s t mentioned, and ha.s, 
as the name imports, only two wings, no traces of 
lower wings being discoverable. The body is 
brownish, and the wings white, with a strong 
anterior rib or border of yellow-brown, vwied by 
cinereous spots.

■i-'r
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PHRYG AN EA . PH R Y 6A N E A .

Generic CJiaracter.

S  , 
'^1

Os edentuliun: Falpis qua- 
tuor.

Stemmata tria.
Antenna thoracc longiorcs.

AUe incumbcntos: iiiferi- 
oribus plicatisl

Mouth without teeth; with 
four Feelers.

Stemmaia three.
Antama longer tlian tluv 

rax.
Wings incumbent; the 

lower pair pleated.

JL I IE  genus Phryganea consists of insects whicli 
in point of habit or general appearance l)ear a 
considerable resemblance to some of the Phalwnae, 
and particularly to those belonging to the divisioQ 
entitled Tineas. They may however be readily, 
distinguished from Moths by their palpi or feelers, 
as well as by the stenunnta situated on the top of 
the head. The Phrvganese proceed from aquatic 
larA’jE of a lengthened shape, residing in tubuiar 
cases, which they form by agglutinating various 
fragments of vegetable substances, particles of 
gravel, &c. &c. These tubular cases are lined 
within by a tissue of silken fibres, and are open 
a t each extremity. The included larvaj, when 
fet^ing, protnide the head and fore-parts of the
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\  phryqanea. aSB

body, creeping along tite b o ^ m  of the waters 
tliey inhabit by means of jfcort and slender 
legs: on the upper part of tbe bock, in most 

, /epecies, is situated an upright papilla or process, 
serving as a kind of prop or stay, preventing the 
case or tube firom slipping too Xorwards during 
the time ttie animal is feeding.

O f tiie European Phryganere one of the largest 
is the Phryganea grandh  o f Linnaeus, usually 
measuring somewhat more than an inch in length, 
and having very much the general aspect of a 
phalaena: the upper wings are grey, marked by 
various darker and lighter streaks and specks, and 
the under wings yellowish brown and semitrans­
parent. The larva, which measures near an 
inch and three qnarters in lengtli, is of a 
coloured grey, with brown head and legs, and 
iphabits a tube composed of pieces of bark, small 
fragments of grass-stalks, or other substances. 
Like other larvne of this genus, it is known by 
the name of Cadew-Worm, and is frequently 
used by anglers as a bait. W hen arrived at 
full growth it fastens the case or tube by seve­
ral silken filaments to the stem of some water 
plant or other convenient substance in such a 
manner as to project a little above the surfac*; 
of the water, and casting its skin, changes to a 
chrysalis of a lengthened shape, and displaying 
the immature limbs of the future Phryganea, which 
in th e ’space of about fourteen days emerges from 
its confinement.

Phryganea rhombica is a sm all^  species than

V .



256 PHRYOANEA.

the former, and is of a  yellowish brom i colour, 
with two obliquely transverse rhomboid semi­
transparent white spots on each upper wing; the 
lower wings being whitish with a tinge of yelloW'^  ̂
brown towards the upper edge. The larva forms 
its case of small pieces of the slender stems of 
water grasses or other plants curiously disposed 
in an obliquely transverse direction. I t  is of a 
greenish brown colour, and like the former, is 
ibund in rivulets and stagnant waters. The Larvae 
of the Phryganeae in general feed not only on the 
Miialler water insects but on the spawn of fishes, 
and even on the young fry itself.
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f  HEMEROBIUS. HEMEROBIUS.

Generic Character.

Os dentibus duobus; Palpis 
quatuor.

Stemmata nulla.
Ala  deflexsB (ncc plicatse.)

Antentue thorace convexo 
longiores, setaccce, por- 
rectsB.

Mouth with two teeth, and 
four Feelers.

Stemimta none.
Wings deflected, not pleat­

ed.
Antenrue longer than the 

convex thorax, setace­
ous, stretched forwards.

±  H E  genus Hemerobius is distinguished by a 
peculiar delicacy of appearance. The most com­
mon species, the Hemerobius PerlUt is an insect 
of extreme beauty. I t is principally seen in the 
middle and towards the decline of summer, and is 
a slender-bodied fly of a grass-green colour, with 
bright gold-coloured eyes, and four large, trans­
parent, oval wings finely reticulated with pale- 
green veins. The general length of the animal, 
from the head to the tips of the wings, is about 
three quarters of an inch. I t is not uncommon 
in the ‘neighbourhood of gardens, occasionally 
flying into houses. I f  pressed or bruised it d if­
fuses an odour of the most disagreeable kind, and 

V. VI. p . II. 17



which remains a considerable time on the finders.
The eggs laid by this insect are of a highly curi­
ous appearance, and at first view resemble rather, 
some production of the vegetable than the animal  ̂
kingdom, being each supported on a deficate stem 
of more than half an inch in length, which is at- > 
tached to the surface of some leaf or twig. Groupes 
of these eggs are frequently observed on the lime- 
tree in particular, and have occasionally been mis­
taken by those who were ignorant of their real 
nature for some small sjiecies of parasite fungus. 
They have long ago been well figured in the 
works of Reaumur, &c. From these eggs are 
hatched small larvae of an oblong-oval shape with 
a pointed extremity. They grow to the length 
of about three quarters of an inch, and are of a 
flattish or slightly convex surface, and a reddish 
colour: tlie abdominal divisions project in a ser­
rated manner on each side the body, and the head 
is armed in front with a pair of short, curved, 
tubular forceps, by which the animal seizes and 
sucks the juices of its prey. These larv;e live 
almost entirely on Aphide.^ which they devour 
with great avidity: their growth is pretty quick, 
and in the space of about a fortnight they are 
ready to undergo their change into the chrysalis 
state. In order to this, the animal draws a fine 
silk from the extremity of its body, and in a short 
space envelops itself in a round ball, of th f size of 
a .small pea, affixed to a leaf or twig of the tree it 
fretjuents, and, divesting itself of its skin, com-
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mences a chrysalis, which in the space of about 
tw enty* days affords the complete insect. I t is 
wonderful, as Reaumur very justly observes, that 
an insect with such an expanse of wing shuuld.be 
contained within the small compass of the silken 
ball of the chrysalis.

Tlie Ilemerobius Perla, like its larva, is of a

\predacious nature, living on the smaller kind of 
flying insects.

Ilemerobius chrysops greatly resembles the pre­
ceding, but differs in having the body and thorax 
marked by black sj)ots, and the win^s by dusky 
reticular variegations.

* According to Albin the larva incloses itielf in the ball in 
August, and the fly emergea in the following May. Reaumur 
obierves that those which change to chrysalis early in summer 
emerge from it in about three weeks, while those which change 
in September continue in chrysalis till the following spring.

HEMEROBIUS. 2 3 Q
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MYRMELEON. MYRMELEON.

Generic Character.

Os maxillosum, dentibus 
duobus. Palpi quatuor 
elongati.

Stemmata nulla.
Antenrui clavatae, longi- 

tudine thoracis.
AUt deflexie.
CauAa marts forcipe a fila* 

mentis duobus rectius- 
culis.

Mouth furnished with jaws: 
teeth two: Feelers four, 
elongated.

Stemmata none.
Antenrue clavated, of the 

length of thorax.
Wings deflected.
Tail of the male furnished 

with a forceps consisting 
of two straitish filaments.

o>'F  this genus the species whose history is best 
understood is the Myrmeleon Formicaleo of Lin- 
naaas, whose larva* has long been celebrated by 
naturalists for its wonderful ingenuity in prepar­
ing a kind of pitfal or deceptive cavity for the de- 
stniction of such insects as happen unwarily to 
enter it. The Myrmeleon Formicaleo in its com­
plete or fly state bears no inconsiderable resem­
blance to a small Dragon-Fly, from which however 
it may readily be distinguished by its antennae.

* Popohrly known by the cume of Lion-Pitmire.

Library, KoUuti
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I t -"s of a predacious nature, flying chiefly by 
night, and pursuipg the smaller insects in tkfe 
manner of a Libellula. I t deposits its eggs in 
dry sandy situations, and the young larvs^ when 
hatched, begin separately to exercise their talent 
of preparing, by turning themselves rapidly round, 
a very small conical cavity in the sand. Under 
the centre of the cavity the little animal conceals 

 ̂ itself, suddenly rushing forth at intervals in order 
\ to seize any small insect which by approaching 

the edge of the cavity has been so unfortunate as 
to fall in, and after sucking out its juices through 
its tubular forceps, throws it by a sudden exertion 
to some distance from the cavity. As the creature 
increases in size it enlarges the cavity, which at 
length becomes about two inches or more in di­
ameter. The larva when full-grown is more than 
half an inch long, and is of a flattened figure, broad 
towards the upper part, and gradually tapering to 
an obtuse point at the extremity. I t is of a brown 
colour, and beset with numerous tufls of dusky 
hair, which are particularly conspicuous on each 
side the annul i of the abdom en: the legs are 
slender: the head and thorax rather small: the 
tubular jaws long, curved, serrated internally, and 
very sharp-pointed. The whole animal is of an 
unpleasing'aspect, and on a cursory view bears 
a general resemblance to a flat-bodied spider. 
When magnified its appearance is highly uncouth.

The’ ingenious Reaumur and Roesel have given 
accurate descriptions of this larva and its extra­

MYRMELEON. 2 6 l



ordinary history. I t  is one of those ^vhose ttrm  
of life, like that of the Libellulfe and Ephemerse, 
is protracted to a very considerable space, since it 
survives tlie first winter in its larva state, taking ‘, 
no nourishment during that time, and in the 
spring resumes its usual manner of preying. In 
preparing its pit it begins by tracing an exterior 
circle of the intended diameter of the cavity, con­
tinuing its motion, in a spiral line, till it gets to 
the centre, thus marking several volutes in the 
sand, resembling the impression of a large helix or 
snail-shell; and after having sufficiently deepened 
the cavity by a repetition of this motion, it smooths 
the sides into a regular shape by throwing out the 
superfluous sand lying on the ridges: this it does 
by closing its forcipes in such a manner that to­
gether with the head, they form a convenient 
shovel, with which it tlirows the sand with so 
strong a motion out of the cavity, that the grains 
often fall to the distance of near a foot beyond 
the brink. The depth of the pit is generally equal 
to the diameter. W hen full-grown and reafly to 
change into a chrysalis the animal envelops itself 
in a round ball of sand, agglutinated and con- 
necte<l by very fine silk, which it draws from a 
tubular process at the extremity of the body : 
with this silk it also lines the internal surface of 
the ball, which, if opened, appears coated by a 
fine pearl-coloured silken tissue. I t  continues in 
tlie state of chrysalis about four weeks, anil then 
g i ^  birth to the complete insect. The Myr~
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melton Formicaleo is not found in England, but 
occurs in many parts o f the Coutineo^, as France, 
Spain, Germany, &c.

Some of the extra-European species of this 
i  genus are of very considerable eize, and of a  

highly elegant appearance.

L
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PAN O RPA. PAN O RPA, 

Generic Character.

Roslrvmtmxioxxmf cylindri- 
cum; pa^is duobu». 

Stemmata tria.
Antenna thorac«. longiores. 
Caxida marUjdklata.

Siumt horny, cylindric, with 
two feelers.

Stemmata three. 
Jntennttlon^GX than thorax. 
Tail of the male chelated 

or clawed.

T h e  most familiar species of this genus is the 
Panorpa communis of Linnaeus, an insect very fre­
quently seen in meadows during the early part of 
summer. I t is a longish-bodied fly, of moderate 
size, with four transparent wings, elegantly varie­
gated with deep-brown spots: the tail of the male 
insect, which is generally carried in an upright 
position, is furnished with a forceps, somewhat in 
the manner of a lobster’s claw.

The Pmiorpa Coa is a native of Greece and the 
islands of the Arcliipelago, and is an insect of a 
very peculiar appearance. I t is considerably 
larger than the preceding, and is distinguished by 
having th6 lower wings so extremely narrbw or 
slender as to resemble a pair of linear processes 
>vith an oval dilatation at the tip, while the<upper 
wings are very large, oval, transparent, and beauti­
fully variegated with yellow ish-brow'n bars and 
spots.
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RAPHIDIA. RAPHIDIA.

Generic Character.

O^dentibus duobus incapite 
depresso corneo.

Palpi quatuor. Stemmata 
tria.

Altt deflexse.
Antenna longitudinc tho­

racis antice elongati cy- 
liridrici. .

Cauda feminse seta recurva 
Jaxa.

with two teeth; head 
depressed, horny.

Feelers four. Stemmata. 
three.

Wings deflex.
Antenna the length of tho­

rax, which .is cylindric, 
and elongated in front.

Tail of the female furnished 
witharecurved laxbristle.

X h i s  genus contains but few species, the most 
remarkable of which is the Raphidia Ophiopsis of 
Linnaeus; a smallish fly, with rather large trans­
parent wings, and a narrow thorax, stretching for­
wards in a remarkaljle manner. I t is found on 
trees, ficc, in summer,ibut is rather a rare insect: 
the pupa, accord ing  to Linnaeus, resembles tlie 
complete insect, hm  is destitute of wings.

Raphidia cornutcJis a large species, equal in size 
to o m  of the larg«|r Dragon-Flies, and is distin­
guished by its v e i y  long, hora-like jaws, which 
extend far beyond 'he thorax, and arc terminated
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by a bifid tip : the wings are large, reticulated, 
and semitransparent. I t is a native of North- 
America,

Raphidia Mantixpa is a small species, but little 
superior in size to the R, Ophiopsis, and is a na­
tive of some of the warmer parts of Europe. I t 
has the habit of the genus M antis, and it is even 
.doubtful whether it should not more properly be 
referred to that genus than to the present.

*
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ORDRR

HY M E N O P T E R A .

CYNIPS. CYNH’S.

Generic Character.

Os maxillu absque probo- 
scide.

Mouth with jaws, but witli- 
out proboscis.

Actdeus spiralis, svpius re- |  / ’itrcfrorstingspiriil.gcnc- 
conditus. 1 rally concealed.

X  H E  insects of th»- genus pas* their larva and 
chrysalis state in thr se enlargements or tubercles 
80 common on var ous vegetables, and generally 
known by the pame of Galls. These galls or 
swellings arise in Iconsequence of the part on 
which tliey appear ^laving been first punctured by
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the female Cynips, which at the same time that 
she deposits her egg, discharge^ a peculiar fluid, 
which, by preventing the natural course of the 
sap, causes a gradual enlargement to take place.

Among the most remarkable of these vegetable 
excrescences may be ranked those produced on the 
leaves and footstalks of the Oak: these are well 
known in commerce under the name of Galls of 
Aleppo, the best or most efficacious being import­
ed from the Turkish dominions. Those on the 
leaves of the oak are produced by the Cynips 
Quercus folii of Linnaeus, a small short-bodied fly, 
of a blackish colour, with four transparent wings, 
carried in a flat direction over the back. In  the 
month of Ju ly  this animal punctures the leaves, 
depositing an ovum in each puncture, frequently 
to the number of six, seven, or eight on the same 
leaf. In  the space of a few days so many small 
round swellings arc produced: these towards the 
end of the month arrive at the size of common 
peas, but afterwards increase rapidly, till in the 
month of September they are arrived at the size 
of the largest of tl^se  represented on the annexed
plate: at this period of t leir growth they are
generally tinged with red, mid marked by minute 
superficial tubercles. On shtting open a gall, the 
larva is found imbedded in the centre, in the form 
of a small white maggot, noi ill resembling that 
of the common nut. In St*p?:‘mber it undergoes 
its change into dirysulis, in which state it con­
tinues about three weeks, whet the complete i n s ^
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proceeds from it, gnawing its way through the 
gall. I t however «ften remains during the whole 
winter in the gall, from which it issues in the suc­
ceeding spring. As a species this Cynij)s is par­
ticularly distinguished by having the upper surface 
of the thorax marked by several longitudinal black 
streaks, and a small dusky spot on the middle of 
each upper wing.

The Cynips quercus petioli of Linnaeus is a 
species much allied to the preceding, but rather 
larger, and of a tawny-ferruginous cast, with the 
thorax marked also by black streaks. The gall 
produced by the puncture of this species is situat­
ed on the footstalks of oak leaves, and greatly re­
sembles in size and appearance that of the former.

The Cynips Rosa  produces on the sweet-briar, 
dog-rose, &c. a gall of a liigFily singular appear­
ance, resembling a beautiful heap of finely rami­
fied moss, of a green colour tinged with red: this 
in the autumnal season is frequently observed, 
and when opened discovers in the solid flt'shy or 
central part the included larva, in the form of a 
small white maggot, and sometimes several are 
found in different parts of the same mass. The 
C^Tiips itself is black, with ferruginous legs and 
abdomen, the latter tipped with black. The 
mossy gall above-mentioned, in which it is bred, 
is distinguished by the older writers on natural 
history by the title of Bedeguar.

The leaves of Willows are very frequently loa^led 
by large, irregular, red .‘iwellings during the Sum*



mer. These are caused by tlie Cynips viminalis of 
Linnaeus, a small species, of a yellow colour, with 
a black thorax. I t  is one of the most common of 
tlie genus, and affords one of the most familiar 
examples. I t changes to chrysalis in the autumn, 
and lies in that state all winter in the fallen leaf, 
the perfect insect making its appearance in the 
succeeding spring.

W ith respect to the common Oak-Galls, a 
popular superstition has sometimes been enter­
tained, that the great events of the ensuing year 
might be predicted by observing the prevailing 
animals found in their cavity, and the learned Sir 
Thomas Brown, in his Pseudodoxia Epidemica, 
has thought it worth his while, with much gravity, 
to explode this conceit; and it is curious to ob­
serve that this truly great man, while he success­
fully combats one popular error, falls himself into 
another, for want of that philosophical knowledge 
of Insects which later tfmes have succeeded in 
obtaining.

“ Tlie j)resage of the year succeeding, which i* 
commonly made from insects or little animals in 
Oak-Apples, acconiing to the kinds thereof, either 
maggot, fly, or spider; that is of famine, war, 
or pestilence; whether we mean that woody ex­
crescence which shooteth from the branch about 
M ay, or that round and apple-like accretion which 
groweth under the leaf about the latter fnd of 
summer, is, I doubt, too indistinct, nor verifiable 
from event. For flies and maggots are found

2 7 0  CYNIPS.
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every year, very selAan spiders: and Ilclmont 
alfirmeth he couldr never find the spider and the 
fly upon the same trees, that is the signs of war 
and pestilence, which often go together: beside 
that the flies found were at first gjaggots, ex})eri- 
cnce hath informed usj for keeping these ex- 
crescencies, we have observed their conversions; 
beholding in magnifying-glasses the daily pro­
gression thereof; as may be also observed in otlier 
vegetable excretions, whose maggots do terminate 
in flies of constant shapes; as in the niitgalls of 
the outlandish oak, and the mossie tuft of the 
wild-briar; which having gathered in November, 
we have found the little maggots which lodged in 
wooden cells all winter, to turn into flies in June, 
We confess the opinion may hold some verity in 
analogy, or emblematical pliancy; for pestilence 
is properly signified by the spider, whereof some 
kinds are of a very venomous nature: famine by 
maggots, which destroy the fruits of the ea rth ; 
and war not improperly by the fly, if we rest in 
the pliancy of Ilom er, who compares the valiant 
Grecian unto a fly. Some verity it may also have 
in itself; as truly declaring tiie corruptive con­
stitution in the present sap and nutrimcntal juice 
of the tree; and may consequently discover the 
disposition of the year according to llie plenty or 
kinds of those productions; for if the putrefying 
juices of bodies bring forth plenty of flies and 
maggot«i, they give forth testimony o f common, 
corruption, and declare that the elements are full

J
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of the seeds of putrefaction, as the great number of 
caterpillars, gnats, and ordinary insects do also 
declare. If  they run into spiders, they give signs 
of higher putrefaction, as plenty of vipers and 
scorpions are confessed to do; the putrefying ma­
terials producing animals of higher mischiefs ac­
cording to the advancc and higher strain of cor­
ruption.”

272  CYNIPS,
V.
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TE N TH R ED O . TEN TH RED O .

Generic Character.

Os maxillis absque'probo- Mouth with jaws; without 
scide. proboscis.

Alte plunse, tumidse. flat, swelled or slight­
ly inflated. -

Aculeus laminis duahiis ser- Piercer ■consisting of two
ratis, vix promincritibus,

Scuiellum granis duobus im- 
positU distantibus.

serrated and scarcdy pro­
jecting laminw.

Si'utellum with two distant 
granules.

J . H E  L a rm  of the genus Tf;nthredo are re­
markable for their great resemblance to those of 
the order Lepidoptcra or real caterf)illars, from 
which however they may in general be readily 
distinguished by their more numerous feet, which 
are never fewer than sixteen, exclusive of the 
three first or thoracic pairs. When disturbed or 
handled they usually roll themselves into a flat 
spiral. They feed, like the caterpillars of the 
Lepidoptera, on the leaves of plants, and undergo 
their chrysalis state in a strong gummy case or 
envelopement, prepared in autumn, out of which 
in the ensuing spring emerges the complete insect.

The Tenthredines form a numerous genus, and 
may be divided into tribes or sections according 
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to  the form of the antennae, wlilch are in some 
clavated, in others filiform, &c,. Among the prin­
cipal spet-ies may be numbered the Tenthredo 
lutea of Linnieus, which proceeds from a  large 
green larva, of a finely granulated surface, with a 
douUe row of black specks along each side, and a 
dusky dorsal line bounded on each by yellow: it 
feeds on various species of willow, &c. the parch­
ment-like case in which it envelops itself in autumn 
is of a pule yellowish brown colour, and the chry­
salis, which is of a  pale dusky or brownish cast, 
exhibits the limbs of the future fly, which is equal 
in size to a common wasp, and is of a  yellow 
colour, barrc4 with black: the antennae rather 
sJjort, and strongly clavated.

The Tenthredo Ameritue of Linnasus is some­
what smaller than tlie precetling, and of a cinere­
ous brown colour, with the under part of the abdo- 
jnen rufous or dull orange: like the former, its 
caterpillar is of a green colour, and of a finely 
roughened surface powdered with numerous whitish 
specks.

The larvae of the smaller Tenthredines are often 
very injurious to diflerent kinds of esculent veget­
ables, as turnips, &c. >kc.
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SIREX . SIREX. 

Generic Character.

Os maxillis duabus validis. 
Palpi duo, truncati.

^n/fnw<efiliformes; articulis 
ultra viginti quatuor.

Actdexu exsertus, rigens, 
serratus.

Abdomen sessile, mucrona- 
tum.

ALe ianccolatae, plane om­
nibus.

Mouth with two strong jawg. 
Feelers two, truncated.

Antaitia filiform, with more 
than twenty-four joints.

Piercer exserted, stiff, ser­
rated.

Abdomen sessile, pointed.

Wings lanceolate, flat in 
all.

\

A H E  larvae of these insects are of alenjfthened, 
cylindric appearance, living in the decayed parts 
o f trees, on the substance of which they fef'd: the 
chrysalis, as in the genus Tenthredo, exhibits the 
limbs of the perfect insect in a contracted state.

The largest species is the Sireje Gigas of Lin­
naeus, which surpasses a hornet in size, and is 
principally observed in the neipfhbourhood of pint's 
and uther conili?rous trees: it i« of a bhick colour, 
with the eyes, the base, and lower half of the 
abdomen bright orange-yellow: the thorax villose, 
and the wings of a transparent yellowish brown: 
the stin** , r  **^nninal tube is very conspicuous.



The larva, which measures about an inch and 
quarter in length, is of a yellowisfh white colour, 
and inhabits decayed firs and pines: at first ^iew \  
it bf*ai;s some resemJjlance to the larvap of the 
beetle tribe, but is thinner in proportion, and 
furnished at the tip of the abdomen with a short 
black spine or process. I t  changes to a chrysalis 
in Ju ly ; first enveloping itself in a slight silken 
web of a whitish colour: the chrysalis is o f  a 
lengthened shape, with the antennae, legs, and 
terminal tube or process veiy distinctly charac­
terized. If the change to chrysalis takes place in 
summer, the fly proceeds from it in the space of 
about three weeks; but if at the close of autumn, 
the animal continues in chrysalis the whole winter, 
emerging in the following spring. The male insect 
is considerably smaller than the female, and may 
be farther distinguished by the want of the caudail 
tube or process, so conspicuous in the female in­
sect: the lip of the abdomen is also of a black 

^c'olour. The eggs, which are deposited by the 
ibniale in tlio decayed parts of the trees above- 
mentioned, arc very small, and of a lengthened 
oval shape with ]x)iuted extremities.

Sir&r Coiumha is an American species, and is 
distinguished by its black body, marked by test­
aceous bands.

Sire,v pi/gmaus is one of the smallest of the 
European species, being, according to Lkinajus, 
about the size of a gnat, with a  black abdomen, 
marked by three yellow bands, the middle of • 
which is interrupted. I t is found in ^ '« d c n .
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ICH N EU M O N . ICHNEUM ON, 

Generic Character.

Os maxillis absque lingua.

Antenrue articulis ultra tri- 
ginta.

Abdomen petiolatum pleris- 
quc.

jinleus exsertus, vagina cy- 
lindricu, bivalvi.

Mouth with jaws, without 
tonpue.

Antmnte witli more fiuiu 
thirty joints.

Abdomen in most sj)ecics 
footstalked.

Piercer exsorted, with a cy- 
lindric, bivalve sheath.

J .  H E  animals of this genus provide for the sup­
port of their offspring in a manner highly extra­
ordinary; depositing their eggs in the bodies of 
other living insects, and generally in those of 
caterpillars. For this purpose the female Ichneu­
mon, selecting her victim, and fastening upon it, 
pierces its skin with her abdominal tube, and in­
troduces her eggs beneath the surface. In vain 
the tormented animal endeavours to evade this 
cruel operation: the Ichneumon maintains her 
hold, nor ceases till she has discharged her whole 
stock. These eggs in a few days hatch, and the 
youngs larv'a*, which resemble minute white mag­
gots, nourish themselves with the juices of the 
unturtunute animal, which however continues to 
move about and feed till near the time of its change



to chrysalis, when the young brood of Ichneumon- 
larvre creep out by perforating th^ skin in various 
plar;es, aiwi each spinning itself up in a small ,'ival 
silken case, changes into chrysalis, the w hok num­
ber forming a grouj>e on the shrivelled body of 
the caterpillar which had afforded them nourish­
m ent; and, after a certain period, emerge in the 
state of complete Ichneumons. One of the most 
familiar examples of this process is afforded by 
the well-known caterpillar of the common white 
or cabbage butterfly, which, in the autumnal sea­
son may be frequently observed to creep up some 
wall or other convenient surface, in order to 
iindergo its own change into chrysalis; but in the 
space of a day or two a numerous tribe of small 
maggots will be seen to emerge from it, and im­
mediately proceed to enjelop themselves in dis­
tinct yellow silken cases; the whole forming a 
groupe around the caterpillar. The Ichneumons 
proceeding from these are the species called by 
LinnH-us Ichneumon glomeratus: their colour is 
black, with yellow legs: they usually make their 
appcarance in about three weeks from the time of 
their spinning themselves up. O ther small species 
of Ichneumon pierce the skins of newly changed 
chrysalises of butterflies and moths, in which their 
larva' remain during their own inconjplete state, 
as tlie Ichneumon puparum of Linnaeus, a very 
small species, of a gilded green colour. Qthers 
again are so very small that the female pierces 
even the eggs of moths and butterflies, and de­
posits her own in each, as the Ichneumon aculorum

/
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of Linnaeus, one of the smallest of the whole tribe: 
it is of a black colour, with rufous legs, and long 
filiform antennse.

O ther Ichneumons are of very considerable size, 
and the females of these select some large cater­
pillar for their victim, as those of the larger 
Sphinges, such as the S. Ligustri, Convolvuli, &c. 
or one of the large and middle-sized Moths, as 
the Phalsena Vinula, Quercus, &c. &c. These 
large Ichneumons are generally bred in small 
numbers, and sometimes the female deposits but 
a  single egg in the selected caterpillar. Tin's 
may be instanced in the Ichneumon ramidulus, 
the larva of which is thus bred in the caterpillar 
of the Sphinx Ligustri: it is a very large Ichneu­
mon, of a dull yellowish colour, with a cast of 
brown on the thorax, and with the antenna* and 
abdomen tipped with black: the abdomen is also 
of a falciform shape, curving dow’nwards, and 
comj)ressed on the sides. Ichn: luteus is a large 
specie.s, nearly allied to the former, and of similar 
manners.

The seeming severity of the process ordained 
by Nature for giving birth to the genus Ichneu­
mon, may be much diminished by supposing, 
(what all the ensuing phjenomena seem to imply), 
that, after the first operation of piercing the skin 
and depositing the eggs is performed by tlie female 
Ichneumon, the caterpillar feels no acute pain; 
the included enemies feeding only on its juices, 
and evidently sparing the more imjMirtant organsj 
80 that it loses its life by a very gradual decay.
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I t  was the want of an exact knowledge of the 
genus Ichneumon that proved so considerable an 
embarrassment to the older entomologists, who 
having seen a brood of Ichneum ons proceed from 
the chrysalis of a Butterfly, could not but con­
clude that tiie production of insects was rather a 
variable and uncertain operation of N ature tlian a 
regular continuation of the same species. The 
observations however of Swammerdam, M alpighi, 
Roesel, and others have long since removed the 
difficuhies which formerly obscured the history of 
the Insect tribe.
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SPH EX . SPHEX. 

Generic Character^

Os maxilHs absque lingua.

Antenna articulis decem. 
A!<e pluno-incumbentes (nec 

plicatx) in omni sicxu. 
Aculnis punctorius recon- 

ditus.

Mouth with jaws, without 
tOHgUC.

Antenna of ten joints. 
Wings flat-incumbent, (not 

pleated,) in e»ch sex. 
Sting conecaled.

-AlS the Insects of the genus Ichneumon deposit 
their eggs in the bodies of other living insects, so 
those of the genus Sphex deposit theirs in dead 
ones, in order that the young hirv«*, when iKitciied, 
may find their proper food. Thus tlie Sphex 

fg u lu s  of LinnaRus, having found some convenient 
cavity for the purpose, seizes on a spider, and 
having iiilled it, deposits it at the bottom: then 
laying her egg in it, she eloses up the orifice of 
the cavity with clay: the larva, which resembles 
the maggot of a bee, having devoured the spider, 
spins itself up in a dusky silken web, and changes 
mto a chrysalis, out of which, within a certain 
number of days, proceeds the complete inst^ct, 
which is of a black colour, with a slightly foot- 
stalked abdomen, the edges of the se\cral seg-

___



ments being’ of a brighter appearance than the 
rest of the body. I t  should be added, that the 
female of this species prepares several separate 
holes or nets as above-mentioned, in each of which 
she places a dead insect and an egg: each cell 
costing her the labour of about two days.

The Sphex viatica of Llunaeus, which is of a 
black colour and slightly hairy, with brown wings, 
and the fore-part of the abdomen ferruginous W’ith 
black bandf, seizes catcr])illars in a  similar m an­
ner, burying one in every cell in which she de­
posits an egg, and then closes up the cell.

Sphex sabulosa Lin. is a black and hairy species, 
with the second and third joints of the abdomen 

i/erruginous. It inhabits sandy and gravelly places, 
inf(>luch the female digs holes with her fore-feet, 
■worfctTig in the manner of a dog, in order to form 
the ca^vity, in which she i)laoes eitlier a spider or 
a  c a ^ r j^ la r ,  Jifter which she closes up the cavity, 
having ficW laid her egg in tlie dead insect. Lin- 
nojus in his dc^rip tion  of this insect contradicts 
the generic character, since he observes that it 
has ft retractile snout containhig the tongue.

M any of the extra-European Spheges are in­
sects of a very considerable size. The whole 
genus is w ry  much allied to those of Vespa and 
Apis.
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CHIIYSIS. CHRYSIS.

Gcneric Character.

Os maxillis absque pro- 
boscide.

Antenn4e filifortnes, articulo 
primo longiore reliqiiis 
undccini brevibus.

Abdmnen subtiisfornicutum, 
utrinque squania laterali.

Anus dentatiis aculeo sub- 
cxserto.

Alte planac.
Corpus auratum.

M onth with jaws, without 
proboscis.

Antenrut Hliform, witli the 
first joint lengthened, the 
remaining eleven short.

Abdomen arched beneath, 
with a lateral scale on 
each side.

/^f;»/dentated: piercer sub- 
exserted.

Wings flat.
Body gilded.

JL H E  beautiful genus Chrysis is, in general, 
distinguished by a peculiar brilliancy of colour. 
The most common British species is the Chrysis 
igtiita, which may justly be considered as one of 
the most beautiful of the European insects, f t is 
about the size of the common window fly, and is 
of a rich, deep, gilded blue-green colour on the 
head and thorax, with the alwlonien of the most 
brilliant reddish gold-colour: tlie wiugs are brown­
ish, and the legs blackish-green: the body is ter­
minated by four denticulations. This insect is 
often seen in the middle of summer, and generally



in the hottest part of the day, flying about old 
walls, and breeding in the cavities which it prepares 
in  them : its larva is said to resemble that of a 
W asp.

Chrysit fulgida  Lin. is very nearly allied to the 
preceding, out has the thorax and first segment of 
the abdomen blue, the remainder being of a gold- 
colour, and marked in a similar manner by four 
denticuli. These two species of Chrysis, as well 
as the rest of the genus, exhibit a highly beautiful 
appearance when magnified.
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VESPA. WASP*

Generic Character.

Os maxillis, absque pro- 
boscide.

AUe superiores plicatse. 
JcuUus punctorius recoiv- 

ditus.
Octdi lunares.
Corpus glabrum.

Mouth with jaws, without 
proboscis.

Upper Wings pleated. 
Sting coiicealcd.

Eyes luiiated.
Body smooth.

J l H E  genus Vespa, is of great extent, and is 
remarkable, like that of Apis or Bee for the sin­
gular dexterity with which it constructs its habit­
ation, which in many species is of considerable 
size. The common IVasp or Vespa vulgaris* is 
known to every one. The nest of this species is 
a higlily curious structure, and is prepared be­
neath the surface of some dry bank or other con­
venient situation: its shape is that of an upright 
oval, often measuring ten or twelve inches at 
least in diameter: it consists of several horizontal 
stages or stories of hexagonal cells, the interstices 
of each story being coim ccttd at intervals by up-

Perhaps not the Ve<ipa vulgani of Liniueuŝ  wiiicb he repre- 
fents as btiiiding its nesi under prcjecting roofs. See, wliereai thti 
cMwaon EnglUb waup build* its nest uxuler ground.



right pillars, and the exterior surface of the nest 
consists of a great many layers oj" pieces, disposed 
over each other in such a m anner as best to secure 
the interior cavity from the effects of cold and 
moisture: the whole nest, comprizing both v»̂ alls 
and cells, is composcfl of a substance very much 
resembling the coarser kinds of whitish-brown 
paper, and consists of the fibres of various dry 
vegetable substances, agglutinated by a tenacious 
fluid discharged from the mouths of the insects 
during their operations. Tlie female Wasps de­
posit their eggs in the cells, one in each cell ap- 
propriatetl for that purpose: from these are hatch­
ed the larvaf* or maggots, which bear a near re­
semblance to those of Bees; they are fed by the 
labouring wasps ivith a coarse kiud of honey, and, 
when urrived at their full size, close up their rcr 
spective cells with a fine tissue of silken filaments, 
and, after a certain period, emerge in their com­
plete or i»erf<ict form. I 'he  male insect, like the 
male Bee, is de.stitute of a sting. The society or 
swarm of the w>nuiiou W asp consists of a vast 
numb«^r of neutral or labouring insects, a much 
smaller niunber of males, still fewer females. They 
do not, like Been, prepare and lay up a store of 
honey for winter use, but the few which survive 
the season of their birth remain torpid during the 
colder months. Wasps in general are both car­
nivorous and frugivorous. ^

The Hornet, I'espa Crahro of Linnaeus is a 
species of a far more formidable nature than tl»e 
common W asp, and is of considerably larger size:
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its colour is 9 tawny yellow with ^ cu g in o u s and 
black bars and variegations. The nest of thijs 
species is generally built in the cavity of some 
decayed tree, or imipediately beneath its roots; 
Slid not unfrequently in timber-yards and other 
similar situations. I t  is of smaller size than 
that of the Wa.sp, and of a somewfaut globular 
form, with an opening beneath; tlie^exterior shell 
consisting of m ore^or fewer layers of the same 
strong paper-like subetan^’e witH that prepared by 
the W asp: tlie cells are also of a similar nature, 
bu t much fewer in number, and less elegantly 
composed. The hornet, like the Wasp, is ex­
tremely voracious, and preys on almost any kind 
of fresh animal substances which it can obtain, as 
well as on honey, fruit, &c. &c. Its sting is greatly 
to be dreaded, and is often productive of very seri­
ous consequences,

A  highly elegant W asp’s-Ncst is sometimes 
seen during the summer season, attached or hang­
ing as it were by its base to some straw or other 
projecting substance, from the uj)pcr part of un­
frequented buildings or outhouses. I t does not 
much exceed the size of an egg, V)ut is of a more 
globular form, and consists of several concentric 
bells, with considerable intervals between each, 
the interior alone being entire, and furnished with 
a small round orifice; the rest reaching only 
about two thirds from the base of the nest. In 
the centre of the complete or entire bell is situat­
ed the congeries of cells, built roimd a small 
central pillar attached to the base: the cells are not
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very numerous, and their orifices look downwards* 
This nest is attributed by  M o n /, Latreille, in the 
work entitled “  Annales du M useum National 
d ’Histoire Naturelle,” No. 4 . to the Vespa Hol- 
satica of Fabricius, and appears to be found both 
in England and France, as well as in many other 
parts of Europe.

I  may here observe that much remains to be 
done with respect to the investigation of species 
in this extensive genus, and there is great reason 
to suspect that much confusion at present takes 
place in their history.
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APIS. BEE.

Generic Character,

Os maxillis atque probo- 
scide inflexa vagii^ dua- 
bus bivalvibus.

plans.
AcultUM feminis et neutris 

punctorius, reconditus.

Mouth furnished with jaw» 
and an inflected pro­
boscis with two bivalve 
sheaths. 

fKiVjg’j  flat,or without plaits. 
Sting in the female and neu­

tral insects, poncealcd.

T h is genus, which, like the preceding, is of 
very considerable extent, is distributed by Lin» 
naeus into two assortments, viz. those in which 
the body of the animal is but slightly covered with 
fine hair or down, and those in which it is remark­
ably  villose or hairy: the insects of the latter di­
vision are commonly distinguished by the title o f 
Humble-Bees.

In  the first division the chief or most important 
•pecies is the Apis mellijica or commoa honey-bee, 
so long and justly  celebrated for it* wonderft#? 
polity, the neatness and precision with wiiich it 
constructs its cells, and the diligence with -wBich 
it provides during the warmth of summer a »ip« 
ply of food for the support of the hive during the 
rigoups of the succeeding winter. The general
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history of this interesting insect has been am ply 
detailed by various authors, as Swammerdam, 
Reaumur, &c. &c. Am ong ttie most elaborate 
accounts of later times may be numbered that of 
M r. John H unter, which makes its appearance in 
the Philosophical Transactions for the year 1792. 
This paper I shall beg leave to introduce, with a 
few occasional variations and abridgements, into 
the present work.

“  There are three periods at which the history 
of the bee may commence: first, in the spring, 
when the queen begins to lay her eggs; in the 
summer, at the commencement of a new colony; 
or in the autumn, when they are going into winter- 
quarters. 1 shall begin the particular history of 
the bee with the new colony, when nothing is 
form ed; for it begins then every thing that can 
possibly hapiien afterwards.

“ When a hive sends off a colony, it is com­
monly in the month of June, but that will vary 
according to the season, for in a mild spring beei 
sometimes sw^irm in the middle of M ay, and very 
often al the latter end of it. Before they come off, 
they conmionly hang about the mouth of the hole, 
or door of the hive, for some days, as if they had 
not suflicient room within for such hot weather, 
which I believe is very much the case; for if cold 
or wet weather come on, they stow themselves 
very well, and wait for fine weather. But swarm­
ing  appears to be rather an operation arising 
from necessity, for they would seem not naturally 
to Bwarra, because if they have an empty space to

/■



fill, they do not swarm; therefore by increasing 
the size of the hive, the swjirming is preveiRed. 
This period is much longer in some than iu 
others. For some evenings before they come off, 
is often heard a singular noise, a kind of ring, or 
sound of a small trum pet; by comparing it with 
the notes of the piano-forte, it seemed to be the 
same sound with tlie lower A  of the treble.

“  The swarm commonly in s is t s  of three classes j 
a  female, or females*, males, kud those commonly 
■called mules, which are supposed to be of no sex, 
and are the labourers; the whole about two quarts 
in  bulk, making about six or seven thousand. It 
is a question that caimot easily be determined, 
whether this old stock sends otf entirely young of 
the same season, and whethe^ the whole of their 
young ones, or only part. As tlie males are en­
tire ly  bred iu the same season, part go off; but 
,part must stay, and most-probably it is so with 
the others. They conmionly come off in the lieat 
of the day, often immefliately after a shower; who 
takes the lead I do not know, but should suppose 
it was the queen. When one goes off, they all 
immeduatcly follow, and fly about seemingly in 
great confusion, although there is one principle 
actuating the whole. They soon appear to be 
directed to some fixed place; such as the branch 
o f  a tree or bush, the cavities of oltl trees, holes i»f 
houses leading into some hollow place; and wiuiii-

- * "  I  hare tesuoa to b*lieve that nevcx raore Utaa ooe feanta 
coam  oS with a twanp.”
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ever the stand is made, they all immediately repair 
to  it, till they are all collected. But it would 
seem, in some cases, that they had not fixed upon 
any resting place before they came off, or if they 
had, that they were either disturbed, if it was near, 
or that it was at a great distance; for, after hover­
ing some time, as if undetermined, they fly away, 
mount, up into the air, and go off with great velo­
city. W hen they have fixed upon their future 
habitation, they immediately begin to make their 
combs, for they have the materials within them­
selves. I  have reason to  believe that they fill their 
crops w'ith honey when they come aw ay ; pro­
bably from the stock in the hive. I  killed several 
of those that: came away, and found their crops 
full, while those that remained in the hive had 
Iheir crops not neaV so full: some of them came 
ftway with farina on their legs, which I  conceive 
to be rather accidental. I  may ju s t observ'e here, 
that a hive commonly sends off tw'o, sometimes 
tlu-ee swarms in a summer; but that the second is 
commonly less than the first, and the third less 
tlmn the second; and this last has seldom time to 
provide for the winter: they shall often threaten 
to swai'm, but do not; whether the threatening is 
owing to too many bees, and their not swarming 
is owing to there being no queen, I  do not know. 
I t  sometimes happens tliat the swarm shall go 
back again; but in sudi instances I have reason 
to  think that they have lost their queen, for the 
Ui>es to  which their swarm ha>-e come back do 
not swarm the next w arm day, but shall liang out
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for a fortnight, or more, atid then swarm; and 
when they do ,, the swarm is commonly much 
lari^er than before, which makes me suspect that 
tlK?y waited for the queen that was to have gone 
off with the next swarm.

“  So far we have set the colony in motion. The 
materials of their dwelling, or comb, which is the 
wax, is the next consideration, with the mode of 
forming, preparing, or disposing of it. In giving 
a  totally new account of the wax, I  shall first 
show it can hardly be what it has been supposed 
to be. First, I shall observe that the materials, 
as they are found composing the comb, are not to 
be found in the same state (as a composition) in 
any vegetable, where they have been supposed to 
be gt)t. The substance broi|ght in on their legs, 
which is the farina of the flowers of plants, is-, in 
common^ I bc4ieve, imagined to be the materials 
of which the.wax is made, for it is called by most 
the wax: but it is the farina, for it is always of 
the same colour as the farina .of the flower where 
they are gathering; and in<tced we see them 
gathering it, and we also see them covered almost 
all over with it, like a dust; nevertheless, it tuis 
been supposed to be the wax, or that the 
wax was extracted from it. Reaumur is of thiK 
opinion. I made several experiments to see if 
there was such a  quantity of oil in it, as would 
accoi^nt for the quantity of wax to be formed, and 
to  learn if it was composed of oil. I held it near 
the candle; it burnt, but did not smell like wax, 
and had the same smell, when burning, as farina



when it was burnt, I  observed that this substance 
was of diflerent colours on different bees, bu t 
always of the same colour on both legs of the 
same beej whereas new made comb was all of 
one colour. 1 observed, that it was gathered with 
more avidity for old hives, where the comb is 
complete, than for those hives where it is only 
heg>in, which we could liardly conceive if it was 
the  materials of wax: also we may observe, that 
a t the very beginning of a hive, the bees seldom
bring in any substance on their legs for two or
three days, and after that the farina gatherers 
begin to increase; for now some cells are formed
to  hold it as a  store, and some eggs are laid,
which when hatched will require thi^ substance as 
food, and which willjbe ready wiien the weather 
is wet. I have also observed, that when the 
weather has either been so cold, or so wet, in 
June, as to hinder a young swarm from g»>ing 
abroad, tliey have yet in that time formed as much 
new comb, as they did in the same time when the 
weather was sucR**a.s allowed them to go abroad. 
I  have seen them bring it in about the latter end 
of March, and have observed, in glass hives, the 
bees witli the farina on their legs, and have seea 
them disposing of it, aa will be described hero- 
jifter.

“  l l i e  wax is formed bv the bees themselves: it 
may b^ called aii external secretion of oilĵ  and I 
have found that it is formed between each scale 
o f the under side of the belly. When I first ob­
served this substance, in my examination of the
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■working bee, I  was at a loss to say wliat it was: f  
asketl myself if it was new scales forming, and 
whether they cast the old, as the lobster, &r. 
dot's ? but it was to be. found only between the 
scales, on the lower side of the belly. On ex-

• . . amining the bees Uirough glass hives, while they 
were climbing up the glass, I could see that most 
of them hud this substance, for it looked as if the 
lower, or posterior edge of the scale, was double, 
o r that there were double scales: but I perceived 
it was loose, not attached. Finding that the sub­
stance brought in on their legs was farina, in­
tended, as apj>eared from every circumstance, to 
be the food of the maggot, and not to make wax; 
and not having yet perceived any thing that could 
give me the least idea of wax; I  conceived these 
scales might be it, at least I thought it necessary 
to  investigate them. I therefore took several on 
tlie point of a needle, and held them to a candle, 
W’here they melted, and immediately formed 
themselves into a round g lobe; upon Avhich I 
no longer doubted but this M'as the wax, which, 
opinion was confirmed to me by not finding those 
scales but in tire building season. Li the bottom 
of the hive we see a good many of the scales 
lying loose, some pretty  perfect, others in pieces.
1 have endeavoured to cateh them, either taking 
this m atter out of themselves, from betwecn'the 
scrales of the abdomen, or from one another, but 
never‘could satisfy myself in this re«p«x;t: how­
ever, I once caught a bee examining between the 
H^ales of the belly of another, but 1 could not find



that it took any thing from between. W e very 
often see some of the bees wagging their belly, a« 
if  tickled, running round, and to knd fro, for only a 
little way, Ibllowed by ope or two other bees, as 
if examining them. I  conceived they were pro. 
bably shaking out the scales of wax, and that the ^ : 
others were ready upon the watch to catch them, 
but I could not absolutely determine whajt they 
did. I t  is with these scales that they form the 
cells called the comb, but perhaps not entirely, 
for, I  believe, they mix farina with it; however, 
this only occasionally, when probably the secre* 
tion is not in great plenty. I have some reason 
to think, that where no other substance is intro­
duced, the thickness of the scale is the same with 
that of the sides of the comb; if so, then a comb 
may be no more thfcn a number of these united j 
but a great deal of the comb seems to be too 
thick for this, and, indeed, would appear to be a 
m ixture, similar to the covering of the chrysalis. 
The wax naturally is white, but when melted 

. from the comb at large, it is yellow, I appre­
hended this might arise from its being stained 
with honey, tlie excrement o f tlie maggots, and 
with the lK*e-bread. I steeped some white comb 
in honey, boiled some witli farina, as also with 
old comb, but I  could not say that it was made 
yellower. W ax, by bleacliing, is brought back to 
its natural colour, which is also a proof that its 
colour i« derived from some mixture. I haVe rea* 
sou to believe that they take the old comb, when 
either broken dowuj or by any «ccideot rendered
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useless, and employ it again; but this can only 
be with combs that have had no bees hatched in 
them, for the vvax* cannot be separated from the 
silk afterwards. Reaumur supposed that they new 
worked np  the old materials, because i»e found the 
covering of the chrysalis of a yellower colour 
than the other paa-ts of the new com b; but this is 
always so, whether they have old yellow comb to 
work up, or not, as will be sh§wn.

The bees who gather the farina also form the 
wax, for I found it between their scales.

“  The cells, or rather the congeries of cells, 
which compose the comb, may be said to form 
perpendicular plates, or partitions, which extend 
from top to bottom of the cavity in which they 
build them, and from side to side. They always 
begin a t the top, or roof of tl^o vault, in which 
they build, and work downwards; but if the upjMjr 
part of this vault, to which their comhs are fixe<l, 
is removed, and a dome is put over, they begin at 
the upper edge of the old comb, and work up into 
the new cavity at the top. They generally may 
be guided as to the direction of their new plates 
of comb, by forming ridges a t top, to which they 
begin to attach their comb. In  a long hive, if 
these ridges are longitudinal, their plates of comb 
will be longitudinal; if placed transveri^e, so will 
be the plates; and if oblique, the plates of comb 
will be oblique. E ^ h  plate consists of a double 
set of iells, whose bottoms form the partition 
betwcerj each set. Tliej>lates tliemselves are not 
very fftgularly arranged, ndt forming a regolar
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plane where they might have done so; but are 
often adapted to the situation, or shape of tlie 
cavity in which they are built. The bees do not 
endeavour to shape their cavity to their work, as 
the wasps do, nor are the cells of equal depths, 
also Atting them to their situation; but as the 
breeding cells must all be of a  given depth, they 
reserve a sufficient number for breeding in, and 
they put the hone34 into the others, as also into 
the shallow ones. The attachment of the comb 
round the cavity is not continued, but interrupt­
ed, so as to form passages; there are also passages 
in the middle of the plates, especially if there be a 
cross .stick to support the comb; these allow o f 
bees to go across from plate to plate. The sub­
stance which thev use for attaching their combs 
to. surrounding i)lrts is not the same as the com­
mon wax; it is softer and tougher, a good deal 
like the substance with which they cover in their 
chrysalis, or the humble bee surrounds her eggs. 
I t  is probably a mixture of wax with farina. The 
cells are placed nearly horizontally, but not ex- 
atlly  SO; the mouth raised a little, which probably 
may be to retain the honey the better; however 
this rule is not strictly observed, for often they 
ai’e horizontal, and towards the lower edge of a 
plane of comb they are often declining. The first 
combs that a hive forms are tlie smallest, and 
much neater than the last, or lowermost. Their 
sides, or partitions between cell and ^ 11, are 
much thinner, and the hexagon is much more 
perfcct. The wax is purer, being probably Uttlt



else but wax, and it is more brittle. The lower 
combs are considerably larger, and contain much 
more w ax, or perhaps, more properly, more ma­
terials; and the cell;/* are at such distances as to 
allow them to be of a round figure: the wax is

• softer, and there is something mixed with it. I 
have observed that the cells are not all of equal 
size, some being a degree larger than the others; 
and that the small are the first formed, and of 
course at the upper part, where the bees begin, 
and the larger are nearer the lower part of the 
comb, or last made; however, in hives of par­
ticular construction, where the bees may begin to 
work at one end, and can work both down, and 
towards the other end, we often find the larger 
cells both on the lower part of the combs, and 
also at the opposite end. Thes^- are formed for 
the males to be bred in; and in the hornets and 
wasps combs, there are larger cells for the queens 
to be bred in: these are also formed in the lower 
tier, and the lu»st formed.

“  The first comb made in a hive is all of one 
colour, yiz. almost white; but is not so white to­
wards the end of the season, having then more of 
4  yellow cast.

BSK. 2 t)9

O f the Royal Cell. “

“  There is a cell, which is called the Royal Cell, 
often three or four of them, sometimes more; I



have seen eleven, and even thirteen in the same 
hive; commonly they are placed on the edge of one 
or more of the combs, but oilen on the side of a  
com bj however, not in the centre, along .with the 
other cells, like a large one placed am ongthe others, 
bu t often against the mouths of the cells, and pro­
jec ting  out beyond the common surface of the comb; 
but most of them are formed from the edge of the 
comb, which term inates in one of these cells. The 
royal cell is much wider than the others, but seldom 
80 deep: its mouth is round, and appears to be 
the largest half of an oval in depth, and is declin­
ing downwards, instead of being horizontal' or 
lateral. The materials of which it is composed 
are softer than common wax, rather like the last 
mentioned, or tlysse of which the lower edge of 
the plate of como is made, or with which the bees 
cover the chrysalis: they have very little wax in 
their composition, not oue third, the rest I  con­
ceive to be farina.

“  This is supposed to be the cell in which the 
queen is bred, but I have reason to believe that 
this is only imagination: for, first, it is too large, 
and, moreover, seldom so deep as the large cells 
in which the males are bred; whereas, if propor­
tioned to the length of the queen, it ought to be 
deejKjr, for length of body is her greatest diifer- 
ence. In  the second place, its mouth is placed 
downward; and in tlie tliird place, it is never 
lined M'ith the silken covering of tl»e chrysalis, 
similar to the cells of the males and labourers^
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nor do w e'find excrement at the bottom of it. 
T he number of these cells is very ditferent, in dif­
ferent hives. I  thmk I  have seen hives without 
any, and I have seeA them with eleven or twelve, 
sometimes more. I  have examined them at all 
times through the summer, but never found any 
alteration in them.

“  Tlie comb seems at first to be formed for pro­
pagation, and the reception of honey to be only 
a  secondary use; for if the bees lose their queen, 
they make no combs; and the wasp, hornet, &c. 
make combs, ultliough they collect no honey; and 
the humble bee collects honey, and deposits it in 
cells she never made.

“  I shall not consider the bee as an excellent 
mathematician, capable of making exact forms, 
and having reasoned upon the best shajje of the 
cell for capacity, so that the greatest number 
might be put into the smallest space (for the 
hornet and the wasp are much more correct, 
although not seemingly under the same necessity, 
as they collect nothing to occupy their cells); 
because, although the bee is pretty jMjrfect in 
these respects, yet it is very incorrect in others, in 
the formation of the comb: nor shall I consider 
these animals as forming comb of certain shape 
and size, fi-om mere mechanical necessity, a«i from 
working round themselves; for such a mould would 
not form cells of different sizes, much less could 
waiips iJe guided by the same principle, as their 
cells are «f very different sizes, and the first by 
much soo small for the queen wasp to have worked
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round herself; but I  shall consider the whole i i  
an instinctive principle, in which the animal has 
no power of variation, or choice,' but such as arises 
from what may be called external necessity. The 
cell has in common six sides, but this is most 
correct in those first formed; and their bottom ij 
commonly composed of those sides, or planesf, 
two of the sides making one; and they generally 
fall in between the bottoms of three cclls o f the 
opposite side; but this is not regular, it is only to 
be fotind where there is no external interruption.

“  I have alreiidy observed, that the last formed 
cells in the season are not so well made: that 
their partitions are thicker, and more of a yellow 
colour: this arises, I imagine, from the wax being 
less j)ure, having m ore alloy in it; and therefore, 
not being so strong, more of it is required. The 
bees would appear to reserve many of their cells 
for honey, and those are mostly at the upper part. 
In  old hives, of several years standing, I  hare 
found the upper part of the comb free from the 
consequences of having bred, such as tlie silk 
lining, and the excrement of the maggots at the 
bottom ; while the lower part, for probably more 
than one ludf of the plane of cells, shewed strong 
marks of having contained many broods of young 
bees. In such the lining of silk is thick at ihe 
sides, comjK)sed of many lauunie; and in many, 
the bottom is half filled up with excrem ent; and 
1 observed at sucli parts, the comb was thickest at 
its mi>uth; which inclines me to  think, that wlien a 
cell becomes sliallow, by the bottom being in
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some degree filled up, the bees then add to its 
mouth. Such also they seem to resierve princi­
pally for the bee-bread; so that to lay up a greater 
store of honey is aniobject to them.

BEB. 3 0 3

« O f the Laying o f Eggs.

"  As soon as a few combs are formed, U»e 
female bee begins laying of eggs. As far as I  
have been able to observe, the queen is the only 
bee that propagates, although it is asserted that 
the labourers do. Her first eggs in the season 
are those which produce labourers; tlien the 
cnales, and probably the queen; this is the pro­
gress in the wasp, horiiet, humble bee, &c. I low- 
cver, it is asserted by Riem, tlnit when a hive is 
deprived of a queen, labourers lay eggs; also, that 
at this time, some honey and farina are lirought 
in, as store for a wet day. I 'h e  eggs are laid at 
the bottom of the cell, and we find them tiiert? 
before the cells are half completed, so that jwopa- 
gation begins early and goes on along with the 
formation of the other cells. The egg is attached 
a t one end to the bottom of the cell, sometimes 
standing perpendicularly, often obliquely; it has 
a  glutinous, or slimy covering, which makes it 
stick to any thing it touches. I t would appear 
th a t there was a period or j>eriods for laying 
eggs; f(5r I have observed in a new swarm, that 
the great business of laying eggs did not last 
above a fortnight; although the hive was not half
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filled with comb, h  be^an to  slacken. Probably 
that end of the egg which is first protnided^is that 
vhich sticks to the bottom of'the cell: and pfo- 
bably the tail of the maggdE is formed at thfkt 
end: when they move tlie egg, how they make it 
stick again, 1 do not know. I have ja s t observed, 
tliat they often move the egg out of a  cell, to  some 
other, we m ay suppose; why they do this, I  can* 
oot gay ; whether it is because we have been ex­
posing this part, is not easily determined. In  
tliose new formed combs, as also in many not half 
fmished, we find the substance called bee-bread, 
and some of it is covered over with wax; which 
will be considered further. By the time they have 
worked above half w ay down the hive, with the 
comb, they are beginning to form the larger cells, 
and by this timef the first broods are hatched, 
which were small, or labourers; and now they 
begin to breed m»les, and probably a queen, for 
a new swarm; because the males are now bred to 
impregnate the young queen for the present sum- 
mer, as also for the next year. This progress in 
breeding is tlie same with that of the wasp, hornet, 
and humble-bee*. Ahhough this account is com- 
HLOtily allowed, yet writers on this subject have 
supposed another mode of producing a queen,

* Reaumor on Beet, says, that tfce drone qj* , when kid  in 
■nail cellii, produce drooes; and Wilhelmi «sys. that k  is the 
l^Vourera only that lay drones eggs. Mr. Bient sayt. tliat.queeot 

never reared in any but,royal celU, although males sometimef 
in common cells; and wtn^kers in old queen cells, but never in 
tliose ircently made."

3 0 4  SSZ.



when the h ire is in possession of maggots, and 
deprived of their queen.

“ Wliat may be' called the complete process of 
the egg, namely, frl^m the time of laying to the 
birth of the bee, (that is, the time of hatching,) 
jhe Jife of the maggot, and the life of the chrysalis, 
is, 1 believe, shorter than in most insects. It is 
uot easy to fix the time when the eggs hatch: I 
have been led to imagine it was in frve days. 
Wlien they hatch, we find the young maggot lying 
coiled up in the bottom of the cell, in some de­
gree surrounded with a transparent fluid. In 
many of the cells, where the eggs have just hatch­
ed, we find tiie skin standing in its place, either 
not yet removed, or not pressed down by the 
maggot. There is now an additional employment 
for the labourers, namely, the fefeding and nursipg 
the young maggots. W e may suppose the queen 
has nothing to do with this, as there are at all 
times labourers enough in the hive for such pur­
poses, especially too, as she never does bring the' 
materials, as every other of the tribe is obliged to 
do at first; therefore she seems to be a queen by 
hereditary, or rather, by natu rd  right, while the 
humble bee, wasp, hornet, &c. seem rather to 
work themselves into royalty, or mistresses of the 
community. The bees are readily detected feed- 
mg the young m aggot; and indeed a  young mag­
got might easily be brought up, by any person 
who wofild be attentive to feed it. They open 
tlieir two lateral pincers to receive the food, and 
swallow it. A s  they grow, they cast their coats,
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or cu tides; but how often they throw their coats, 
while in the maggot state, I do not know. I  ob­
served that they often rem o\td  their e g g s ; I 
also find they very often s h ^  the maggot into 
another cell, even when very large. The maggots 
grow larger and larger till they nearly fill the cell; 
and by this time they require no more food, and 
are ready to be inclosed for tlie chrysalis state: 
bow this period is discovered I do not know, for 
in every other insect, as far as I am acquainted, 
it is an operation of tlie maggot, or caterpillar 
itself; but iu the common bee, it is an operation 
of the j)crftxA anim al; probably it arises from the 
maggot refusing food. The time between their 
being hatched and their being inclosed is, I be­
lieve, four days; at least, from repeated observa­
tions, it comes nearly to that time: when ready 
for tlie chrysalis state, tlie bees cover over the 
mouth of the cell, with a substance of a light 
brown colour, much in the same manner tliat they 
"cover the honey, excepting that, in the present 
instance, the covering is convex externally, and 
appears not to be entirely wax, but a mixture of 
wax aud iarina. The maggot is now perfectly 
inclosed, and it begins to line tlie cell and cover­
ing of tlie mouth above mentioned, with a silk it 
spins out similar to the silk-worm, and which 
makes a kind of pod for tlu? chrysalis. Bonuet 
observed, that, iu one instance, the cell was too 
short for the dirysalis, aiui it broke its Covering, 
aud formed its pod higher, or more convex than 
pommou: tliis 1 cau conceive possible: we often
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see it in the wasp. Having completed this lining, 
they cast off, or j-atlier shove off, from the head 
backwards, the last maggot coat, which is deposit­
ed at the bottom ofVhe cell, and tlien they become 
chrysalises.

BEK. 3 0 7

“  O f the Food o f  the Maggoty or what is commonly 
called Bee-Bread.

“  One would naturally suppose, that the food of 
the maggot bee should be honey, both because it 
is the food of the old ones, and it is what they ap­
pear principally to collect for themselvesj how­
ever, the circumstance of honey being foo<l for 
the old ones is no argument,^because very few 
young animals live on the same food with the old, 
and therefore it is probable the maggot bee does 
not live upon honey j and if we reason from 
analogy, we shall be led to suppose the bee-bread 
to be the food of the maggot. I t  is the food of the 
maggot of the humble bee, who feeds upon honey, 
and even lays up a store of honey for a wet day, 
yet does not feed the young with it. I t is the 
food of the maggot of a black bee, and also of 
several others of the solitary kind, who also feed 
upon honey; and wasps, &c. who do not bring iii 
such materials, do not feed themselves upon honey. 
W e cannot suppose, that the bee-bread i? for the 
food of tlie old bees, when we see them collecting 
it in the months of June, July, &c. at which time 
they have honey in great plenty. This substance



SOS i ia .
IB as common to a hive as any part belonging to 
the ceconomy of bees. Before ^hey have formed 
five or six square inches of comb in a young hivcj 
we shall find eggs, honey, ancf bee-bread; and at 
whatever tim e of tlie year we kill a hive, we shaU 
find this substance; and if a  hive is short of honey 
and dies ia the winter, we find no honey, but all 
the bee-bread, which was laid up in store for the 
maggots in the spring. They take great care of 
it, for it is often covered over with wax, as the 
honey, and I believe more especially in the winter; 
probably with a view to preserve it till wanted. 
In April I have found some of the cells full, others 
only half full. If  ive slit down a cell filled with 
this substance, we shall commonly find it com­
posed of layers of|different colours; some a deep 
orange, others a  pale browTi. In  glass hives, we 
often find tliat the glass makes one side of the 
cell, and f i^ u e n tly  in sucli we sliall see at once 
the different strata above mentioned. This is the 
substance which they bring in on their legs, and 
coixsists of U»e farina of plants. I t  is not the 
ftirina o f every plant that the bee collects, at least 
tliey are found gathering it from some with great 
industry, while we never fmd them on others; St. 
John’s wort is a favourite plant, but that comes 
late. The flower of the gourd, cucumber, &,c. 
they seem to be fond of. W hat tliey do collect 
must be the very loose stuff, ju s t ready to be 
blown off to  impregnate tlie female part of the 
flower; and to sliow tluU this is the case, we find 
l>ees uDpreguate. flowers that have uot the male

i



part. I t  is in common of a  yellow colonr, but 
that of very difFeijent shades, often of au orange} 
and when we sea bees collecting it on bushea 
that hare a great many flowerii, so as to furnisi) a 
complete load, it is then of the colour of the farina 
-of that bush. I t is curious to *ee them deposite 
this substance in the cell. On viewing the hives, 
we often see bees with this substance on their legs, 
moving along on the combs, us if looking out for 
the cell to deposite it in. They will often walk 
over a cell that has some deposited iu it, but shall 
leave that, and try  another, and so on till they 

which made me conceive that each bee had 
its own cell. When they come to the intended 
cell, they put their two hind legs into it, witii the 
two fore legs and the trunk otot on tlie mouth of 
the neighbouring cell, and tlien the tail, oî  belly, 
is thrust down into the intended cell} they then 
bring the leg under the belly, and turning the 
point of the tail to the outside of tlie leg, where 
the &rina is, they shove it off by tl»e point of the 
tail. When it is thus shoved off both legs, the 
bee leaves it, and the two pieces of farina may be 
seen lying at the bottom of the cell: another bee 
comes almost immediately, and creeping into the 
cell, continues about live minutes, kneading and 
working it down into the bt.ttom, or spreads it 
over what was deposited there before, leaving it a 
smooth surface.

“  I t  is of a Consistency like paste; bums slightly, 
and gives a kind unusual snlell, probably from 
having been mixed witli animal juice in tiie act of
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kneading it down; for when brought in, it i* 
rather a powder than a paste, ^ h a t  it is the food 
of the maggot is proved by examining the animal’* 
stomach; for when we kill a Inaggot full grown, 
we find its stomach full of a similar substance 
only softer, as if mixetl with a fluid, but we never 
find honey in the stomach; therefore we are to 
suppose it is collected as food for the maggot, as 
much as honey is for the old bee. The food of 
the male and the queen maggot has been supposed 
to be different from that of the labourers. Reau­
m ur says, the food of the queen maggot is differ- 
ent in taste from that of the t'ommon ones. How 
he knew this, who was unacquainted with the 
food of the others, I cannot conceive.

t

“  O f the Excrement o f the Maggot.

“  They have very little excrement, but what 
they do discharge is deposited at the bottom of 
the cell; and what at first will appear rather ex­
traordinary, it is never cleared away by the bees, 
but allowed to dry along with the maggot coats; 
and both fresh eggs and honey are deposited in 
Uiese cells, so circumstanced, every fiiture year; 
so that in time the cells become nearly half full.
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“ O f the Chrysalis State.

“ In  th b  state they are forming themselves for 
» new life: they are either entirely new built, or

r



wonderfully changed, for there is not tlie smallest 
vestige of the okybrm  remaining; yet it must be 
the same m ateria l, for now nothing is taken in. 
How far this change is only the old parts new 
modelled, or gradually altering their form, is not 
•easily determined. To bring about the change, 
many parts must be removed, out of which th« 
new ones are probably formed. As bees are not 
different in this state from the common flj'ing 
insects in general, 1 shall not pursue the subject 
of their changes further; although it makes a very 
material part in the natural history of insects. '

“  W hen the chrysalis is formed into the com­
plete bee, it then destroys the covering of its cell, 
and comes forth. The time it continues in this 
state is easier ascertained th*n either in that of 
the egg, or the m aggot; for the bees cannot move 
the chrysalis, 9s they do the two others. In one 
instance it was thirteen day* and twelve hour* 
exactly; so that an egg in hatching being five 
days, the age of the maggot being four days, and 
the chrysalis continuing thirteen and a half, the 
whole makes twenty-two days and a half : but 
how far this is accurate, I will not pretend to say. 
I  found that the chrysalis of a male was fourteen 
days, but this was probably accidental. When 
they first come out, tliey arc of a greyish colour, 
but soon turn brown.

“  When the swarm of which I  have hitherto 
been giving the history has come off early, and is 
a  large one, more especially if it was jmt into too 
small a hive, it often breeds too many for the hive
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to  keep through the w inter; and in snch case a 
new swarm is thrown off, which^ however, is com­
monly not a large one, and gei^rally  has too little 
time to complete its comb, andrstore it wiA honey 
sufBcient to preserve them through the winter: 
This is similar to the second or third swarm o f  
tlie old hives.

“  O f the Seasons, when the different Operations o f  
Bees take place.

“  I have already observed, that the new colony 
immediately sets about the increase of their nimi- 
bers, and every thing relating to it. T hey had 
tlieir apartments to build, both for the purpose of 
breeding, and as a  storehouse for provisions for 
the winter. W hen the season for laying eggs is 
over, then is the .season for collecting honey ; 
therefore, when the last chrysalis for the season 
comes forth, its cell is immediately 611ed with 
honey, and as soon as a cell is full, it is covered 
over with pure wax, and is to be considered as 
store for the winter. This covering answers two 
very essential purposes: one is to keep it from 
spilling, or daubing the bees: the other to pre­
vent its evaporation, by which means it is kept 
/luid in such a warmth. They are also employed 
in laying up a store of beerbread for the young 
maggots in the spring, for they begin to bring 
forth mtich earlier than probably any other insect, 
because they retain a summer heat, ai»d store up 
food for the young.
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“ In  the m onth of August we may, suppose the 
queen, or queens, are iuipregnatt'd by the male»; 
and as tlie males do not provide for themselves, 
they become burdeiV«uie to the workers, and are 
tlierefore teased to deatli much sooner than they 
otherwise would die; and when the bees set about 
this business, of providing their winter store, 
every operation is over, except the collecting of 
honey and bee-bread. A t this time it would seem 

, as if the males were conscious of their danger, for 
they do not rest on the mouth of the hive in either 
going out or coming In, but hurry either or 
o u t : however they are commonly attacked by 
one, two, or three at a time: they seem to make 
no resistance, only getting away as fast as possible; 
The labourers do not sting then'A only pinch themi 
and pull them about as if to wear them out-; but 
I suspect it may be called as much a natural, as a 
violent death.

“  The whole of the males are now destroyed, 
and indeed it would luive been useless to havf* 
saved any to impregnate the (jueen in the spring. 
That there may be many more than may be 
Wanted, I can easily believe, for this we see 
throughout nature; but she always times her oper­
ations well, although there may be supernume­
raries.

“  When the young are wholly oonie forth, atul 
either the cells entirely filled, or no more honey to  ■ 
be collected, then is the time, or season, for re­
maining in their hives for the winter.

“ -\lthough I have now completed a hive, and -
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no operations are going on in the winter months, 
yet the history of this hive is iniperfect tiU it sends ' 
forth a new swarm. .

"  As the common bee is \ed,- suscejjtible of cold, 
we find as soon as the cold weatlier sets in, they 
become very quiet, or still, and remain so through­
out the winter, living on the produce of the sum­
mer and autumn j and indeed a cold day in the 
summer is sufficient to keej) them at home, more 
60 than a shower in a warm day: and if the hive 
is thin, and much exposed, tliey will hardly move 
in itjibut get as close together as the comb will let 
them, into a cluster. In  this manner they a])pear 
to live through the winter: however, in a fine day, 
they l>fCome very lively and active, going abroad, 
and appearing to tn jo y  it, at which time they get 
rid of their excrement; for I fancy they seldom 
throw out their excrement when in the hive. To 
prove this, I confined some bees in a small hive, 
and fed them with honey for some days; and the 
moment I let them out, they flew, and threw out 
their excrement in large quantities; and therefore, 
in tlu* winter, I presume, they retain the contents 
of their bowels for a considerable time: indeed, 
when we consider their confmement in the winter, 
and that they have no place to deposite their ex­
crement, we can hardly' account for the whole of 
this operation in them. ITieir excrement is of a 
yellow colour, and according to their coi^mement 
it is found higher and higher up in the intestine, 
almost as high as the crop.

“ Their life at this season of tlie year is more
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S. uniform, and may be termed simple existence, till 
the warm weather^ arrives again. As they now 
subsist on their susim er’s industr}% they would 

. seem to feed in propbrtion to the coldness of the 
^season; for from experiment, I found the hive 
grow lighter in a cold week, than it did in a 
warmer, which led to further experiments. I first 
made an exiKrriment upon a l>ee hive, to ascer­
tain the quantity of honey lost through the winter. 
The hive was put into the scale November the 3d,
1776.
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November lOth
OZ.

it had lost 2
(Irsnm.

7
17 th --------  4

24th ---------  3 7i
December 1st ’ 8 2,

8th ---------- 2 1

15th ------  5 2
22(1 ---------  4 3

29th ---------- 5 4
1777. January 1st ---------- 2 5

12th ---------- 5 2
19th ---------- 3 4
26th ---------- 3 u

February 2d ---------- 5 0
9th ------  7 0

The whole 72 l i  
“  Although an indolent state is veiy much the 

condition of bees through the winter, yet progress 
is making in the queen towai-ds a summer’s in­
crease. The eggs in the oviduas are beginning
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to  SweU, and, I beJleve, in fhe month of March 
she is ready to lay tliem, for the young bees ?.re' 
to swarm in Ju n e ; which caiistitutes the queen 
bee to be the earliest breeder of any insect we 
know. In  consequence of this, the labourers her 
come sooner employed than any other of this 
tribe of insects. This botii queen and labourers 
are enabled to accomplish, from living in society 
through the w inter; and it becomes necessary in 
tlK'iii, as they have their colony to form early in 
the summer, which is to provide for itself for tlie 
winter following. All this requires the proce.ss t® 
be carried forward earlier than by any other in­
sect, for these are only to have young which are 
to take care of themselves through the summer, 
not being under the necessity of providing for the 
winter.

"  In the motiih of April, I found in the cells, 
young bees, in all stages, from the egg to the chry- 
sjilis state; some of which were changed in their 
colour, therefore, were nearly arrived at the fly 
state, and probably some might have flown.

“ As this season is too early for collecting the 
provision of the maggot abroad, the store of farina 
comes now into use; but as soon as flowers begin 
to blow, the bees gather the fresh, although they 
have farina in store, giving the fresh the pre­
ference.

“ O f the Queen.

“ The queen bee, as slie is termed, has excited
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 ̂ more curiosity than all the others, although much 
'' .jjjore belongs to the labourers. From the number 

of these, and from Mieir exposing themselves, they 
have their history-much better m:ule out: but as 

■ ^here  is only one queen, and she scarcely ever 
'seen , it being only the effects of her labour we 

can coii^e at, an opportunity has been given to 
the ingenuity of conjecture, and more has been 
said than can well be proved. She is allowed to 
be bred in the common way, only that there is 
a peculiar cell for her in her first stage; and 
Reaumur says, ‘ her food is different when in the 
‘ maggot s t a t e b u t  as there is probably but 
one queen, that the whole might not depend on 
one life, it is asserted that the labourers have a 
power of forming a common mi^ggot into a queen. 
If authors had given us this as an opinion,only, 
we might have passed it over as improbable, but 
they have endeavoured to prove it by experi­
ments, which require to be examined: and for 
that purj»o»e, I sliall give what they say on that 
head, with my remarks upon it.

“  A ttra cts  from M r. S c h ik a c h .

“ The following experiments were made to 
«<>certain the origin of the queen bee:—‘ In 
‘ twelve wooden boxes were placed twelve piece* 
‘ of comb, four inches s<]uare, each contaiu- 
‘ ing ^oth eggs and maggots, so suspended 
‘ that the bees could come round every part oS



‘ the comb; in each box was shut up a handful 
‘ of working bees. Knowinjf^ that when bees arg^ ' 
‘ forming a queen, they shouW be confined*, the
* boxes were kept shut for tv o  days. "When ex-
* aniined at tlie end of that period (six boxes onlv
‘ were opened), in all of them royal cells w e r^
‘ begun, one, two, or three, in each; all of these 
‘ containing a maggot four days old. In  four
* days, the other six boxes were opened, and 
‘ royaJ cells found in each, containing maggots 
‘ five tlays old, surrounded by a large provision 
‘ of je lly ; and one of these maggots, examined in 
‘ the microscope, in every respect resembled a 
‘ working bee.

“  ‘ This experiment was repeated, and the niag- 
‘ gots st lected t(^ be made queens were three 
‘ days o ld ; and m seventeen «lays there were 
‘ found in tlie twelve boxes fifteen lively, hand- 
‘ some queens f .  These ex|H;riments were made
* in M ay, and the bees were allowed to work 
‘ great jiart of the sunnner: the bees were ex- 
‘ amined one by one, but no drone could be dis-
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* “ How he came to know thU, 1 cannot conceive, for no­
thing a pnori could give »uch information."

f  “ Now this account is not only improbable, but it doet not 
tally with itielf. Fu-st« it it not probable that a handfol of beet 
ahould, or would, set about making two, three, or four queen*, 
when we do not find that number in a large hive: and secondly, 
it seems inconsistent that only fifteen should be fomyed out of 
twelve parcels, when tooie of the tbnoer porcels had four young 
queens."
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‘ covered, and yet tJie ([ueens were impregnated, 
^and  laid their eggs*.

‘ ‘ The above experiment was repeated with 
pieces of comb, containing eggs only, in six 
boxes, but no preparations were made towards 
producing a queen f .
“  ‘ The experiment of producing a queen bee 

‘ from a maggot was repeated every montl) of the 
‘ year, even in November J.

“ ‘ A  maggot tiiree days old w^s procured from 
‘ a friend, inclosed in an ordinary cell, and shut 
‘ up with a piece of comb, containing eggs and 
‘ maggots. T hat three days old was formed into 
*' a queen, and all the other maggots and eggs 
‘ were destroyed §.

“ ‘ In above a hundred exiJ^riments a queen 
‘ lias been formed from maggots three days old||.”

»
'  * "  Here is a wonder of another kind: qneen* laying eggi,
\vhicfa (we must suppose Mr. Schiracli meant we sliould believe) 
they hatched, without the influence of the male.”

f  "W hy eggs, which we must conceive hatched, and produced 
maggots, did not form queens, one cannot imagine.”

J “  In which month, as bees never swarm, there could be no 
occasion for mothers, or supernumerary queens, and still each 
ncperiment produced a handsome qneen. TTiia is as singular an 
observation as any. In this country, and in all similar ones, bee* 
hardly breed after July, and b / the beginning of September there 
i« hardly a chrysalis to l>e seen; yet tbcfc bred till November, 
tad  even laid eggs."

^ “  Why did the bees destroy them in this experiment, and 
not in othyn ?”

(I “  ITie working bees, from the abw e experiments, are eon- 
kidered as all females, although the ovaria arc too small for ex­
amination.

“ It
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"  Wilhelmi observes, that a queen cell, whidi j
is made while the bees are shut up, is formed hv  
l e a k in g  down three commqti cells into o m , 
when the maggot is placed ^n the centre, after 
which the sides are repaired.

“  A young queen lately hatched was put into a ^  
hive, which had been previously ascertained to 
contain no drones, and whose queen was removed; 
and yet the young queenlaid eggs*. In repeating 
M r. Schirach’s experiment, he shut up four pieces 
of comb, with one maggot in each; after two days 
the maggots were all dead, and the bees hafl de­
sisted from labour f .
: “ A piece of comb, from which all the eggs and 
magg<.it8 had been removed, was shut up with 
some honey, aud^a certain number of workers; 
in a short time they became very busy, and ujK)n 
tl»e evenina; of the second day 300 eggs were 
found ill the cells J, He repeated this experi- 
Bjcnt whh the same result, and the bees were left 
to themselves: they placed queen maggots in the 
queen cells, newly constructed, and others in male 
cells: the rest were left undisturbed. H e again

*' I t  would tppcar that ■ m a ^o l three days old was o f  the 
be*t age for thit experiment, yet one should have conceived that 
a maggot two day* old would soon be fit."

•  "  There k  no mystery in this; but did they hatx^V
t  “  T hii it the roost probable event in the whole experi­

ments."
I  "  Tbit would show that labourers can ba changed into 

qnieons at'will, and that neither they nor their eggs require, to be 
impregnated; if this w:^ the case, (here would be no occasion 
for all the push in making •  quK n or a male."
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edok two pieces of comb, which contained neitlief 
''»«ggs nor maggoty and shut them up with a cer-
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fain number of wVkers, and carried the box into 
a stove: next evening, one of the pieces of comb 
contained several eggs, and the beginning of a 
foyal cell, that was empty.

“  Besides the short observations contained in 
the notes, I beg leave to observe, that I liave my 
doubts respecting the whole of these experiments, 
from several circumstances which occurretl in mine. 
Tlie three following facts appear much against 
their probability: first, a  summer’s evening in thi* 
country is commonly too cold for so small a [>arcel 
of bees to be lively, so as to set about new opera­
tions; they get so benumbed, t^at they hardly re­
cover in the day; and I should suspect tliat where 
these experiments were made (and indeed some are 
said to have been tried in this country), it is also too 
cold: secondly, if the weather should happen to 
be so warm as to prevent this effect, then they 
are so restless, that they commonly destroy them­
selves, or wear themselves out; at least, after a 
few days confinement we find them mostly dead: 
and thirdly, the account given of the formation of 
a  royal cell, without mentioning the above in­
convenience, which is natural to the experiment, 
makes me suspect the whole to be fabricated. To q  
obviate the first objection, which I  found from 
experiro^t to prevent any success that otherwise  ̂
might arise, I put my parcel of bees, with tlieir , 
comb, in which were eggs, as also maggots, and
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in some of the trials there were chrysalises*, into 
a warmer place, such as a glass frame, over t a y ^  
the surface of which was covc^^ci with mould, to 
prevent the rising of unwholejome air: but from 
knowing that tlie maggot was fed with bee-bread, ^  
or farina, I  took care to introduce a cell or two 
with this substance, as also the flowers of plants 
that produce a great deal of it, likewise some 
honey for the old ones. In this state my bees 
were preserved from tl)e cold, as also provided 
with necessaries; but after being confined several 
days, upon opening the door of the hive, what 
were alive came to the door, walked and flew 
about, but gradually left it, and on examining the 
combs, &c. I found the maggots dead, and no­
thing like any opoJation going on.

“ The queen, the motiier of all, in whatever 
way produced, is a true female, and different frojii 
both the labourers and the male. She is not so 
large in the trunk as liie male, and appears to be 
rather larger in every part than the labourers. 
The scales on the under surface of the belly of 
llie labourers are not unifonnly of thq same colour.
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* "  1 chose to havf some chryialitet, for I supposed that if 
sny bee« died, or flew away, the chr)'sali>es when they came out, 
whkli would Itappcn in a few days, not knowing where to 
might stay aud take care of the maggots that might be hatched 
from the eggsj but, to my suqirise, I found that neither tlie eggs 
hitdied, nor did the cluysalijes come forth; all d>edr from 
whick ] began tu suspect tliat the preaeuce of the bees 'trnt 
necessary iur-botli."



over the whole scale; that part being lighter 
%vhich is overlapDcd by the terminating scale 
above, and the unVivered part being darker: this 
light part docs no# terminate in a straight line, 
but in two curves, making a peak; all which gives 
the belly a lighter colour in the labouring bees; 
more especially when it is pulled out or elongated.

“ .The tongue of the female is considerably 
shorter than that of the labouring bee, more like 
that of the male: however, the tongues of the 
labourers are not in all of an equal length, but 
none have it so «hort as the queen.

“ The size of the belly of the female of such 
animals varies a little, according to the condition 
they are in: but the belly of^the male and the 
labourer has but little occasion to change its size, 
as they are at all times nearly in the same condi­
tion with regard to fat, having always plenty of 
provision: but the true female varies very con­
siderably; she is of a different size and shape in 
the summer to what she is in the winter; and in 
the winter she has what may be called her natural 
size and shape: she is, upon the whole, rather 
thicker than the labourer; and this thickness is 
also in the belly, which probably arises from the 
circumstance of the oviduct being in the winter 
pretty large, and the reservoir for semen full. Tlie 
termination of the belly is rather more peaked 
than in ^le labourers, the last scale l>eing rather 
narrower from side to side, and coming more to a 
point at the anus. The scales at this season are 
more overlapped, which can only be known by
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drawing thenf out. In  thJ* spring and 8umme^ 
slie is more easily distinguished: the beHr is not—'  
only thicker, bu t considerably lAiger than former- ' 
ly, which arises from the incresfce of the eggs. We 
distinguish a queen from a working bee, s im p ly ^  
by size, and in some degi'ee by colour; but this 
last is not so’ easily ascertained, because the differ­
ence in the colour is not so remarkable in the 
back, and the only view we can commonly get of 
her is on this part; but when a hive is killed, the 
Tx-st way is to  collect all the bees, and spread 
them on white paper, or put them into water, in • 
a broad, flat-bottomed, shallow, white dish, in 
which they swim; and by looking’at them singly, 
slie may be discovered. As the queen breeds the 
first year she is produced, and the oviducts never 
entir<‘ly sul>side, an old queen is probably thicker 
than a new bred one, unh;ss indeed the oviducts, 
and the eggs, form in the chrysalis state, as in tlie 
silk-worm, which I should suppose they did. Tlie • 
queen is pt‘rhaps at the smallest size just as she 
has done breeding, for as she is to lay eggs by 
tlie month of March, she must begin early to 
fill again; but I believe her oviducts are never 
emptied, having at all times eggs in them, al­
though but snlJill. She has fat in her belly, similar 
to tlie other bees.

“ I t  is most probable that the queen which goes 
off with the swarm is a  young one, for tlje males 
go off witlj the swarm to impregnate her, as she 
must be impregnated the same year, because she 
breeds the same year.
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“ Tlie queen has a stiug similar to the work- 
^ig bee.

\
» •

“  O f the Number o f  Queens in a Hive.

“  I  believe a hive, or swarm, has but one queen, 
at least I  have never found more than one in a 
«warm, or in an old hive in the winter j and pro­
bably this is what constitutes a hive; for when 
tliere are two (juecns, it is likely that a division 
may begin to take place. Supernumerary queens 
■are mentioned by Riem, who asserts he has seen 
them killed by tiie labourers, as well as the males.

“  November I8th, 1788, 1 killed a hive that had 
not swarmed the sunmicr berfjre, and wliich was 
to appearance ready to swarm every day; but 
when I  supposed tiie season for swarming was 
over, and it liad not swarnu;d, I began to  suspect 
that the reason why it did not was owing to there 
being no young queen or queens j and I found 
only one. This is a kind of presumptive proof 
that I  was right in my conjecture; unless it be 
supposed, that when they were determined not to 
swarm, they destroyed every queen except one. 
In  a hive that died, 1 found no males, and only 
one queen. This circumstance, that so few queeo* 
are bred, must arL<« from the natural security 
tl»e queen is in from the mode of their society; 
for, altliough there is but one queen in a wasp’s, 
hornet’s, and humble bee’s nest or hive, yet these 
breed a great number of queens; the wasp ai^d

BEK. 3 3 J



hornet some hundreds; but not living in society 
during the winter, they are subject to great 
struction, so that probably not/>ne in a hundred 
lives to breed in the summer.

BEE.

C
"  O f the Male Bee.

"  The male bee is considerably larger than the 
labnnrers: he is even larger than the queen, al­
though not so long when she is in her full state 
with eggs: he is considerably thicker than either, 
bu t not longer fh the same proportion; he does 
not terminate a t the anus in so sharp a po in t; and 
the opening between the two last scales of the 
back and belly is^larger, and more under the 
belly, than in the female. His proboscis is much 
shorter than that of the labouring bee, which makes 
me suspect he does not collect his own honey, but 
takes that wiiich is brought home by the others; 
especially as we never find the males abroad on 
flowers, &c. only flying about the hives in hot 
weather, as if taking an airing; and when we find 
that the male of the humble bee, which collects 
its own food, has as long a proboscis, or tongue, 
as the female, I think it is fi-om all these facts rea- 
sonabk to suppose, the male of the common bee 
feeds at home. H e has no sting.

“ The males, I believe, are later in l>eing bred 
than the labouring bee. As they are onlly pro* 
duced to go bff with a hive, they are not so early 
brouglit forth; for in the month of April 1 killed
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u hive, in wliich I found mivggots and chrysalises, 
but did not ilnd any males among the latter: tl»e 
iT^^gots are tod^young for such investigiition; 
but about the 20th of M ay we observed males; 

■) they are all very much of the same size. In
• tiie month of August, probably about the latter 

end, we may suppose they impregnate the queen 
for the next year, and about the latter end of the 
same month, and beginning of September, tliey 
are dying, but seem to be hastened to their end 
by tlie labourers. In 1791, as early as the 19U1 
of June, I saw the labourers killing the males of 
a hive, or rather of a swarm, that had not yet 
swarmed, but was hanging out; this, however, 
was out of the common course. I ’hey appear to 
be sensible of their fate, for tlii'y hurry in and out 
of the hive as quick as possible, seemingly with a 
view to avoid the labourers; and we find them 
attacked by the labourers, who pinch them with 
their forceps, and when they Jire so hurt, and 
fatigued with attempts to make their escajw.'. As 
not to be able to fly, they are thrown over on the 
ground, and left to die. That this is the fate of 
every male bee is easily ascertained, by exan)in« 
ing every bee in the hive when killed for the 
honey, which is after this sea^ion; no male being 
then found in it. Bonnet supposes them starved 
to death, as he never saw wounds on thuui. l a  
the course of a winter I have killed several ^ives, 
some ds late as April, and in such a way as to 
preserve every bee, and after examining every 
ojie entirely, I never perceivcd one mole uf aM/



kind; although it has been asserted there are two 
sizes of males, and that the small are preserved 
through the winter to impregn^-e the queen, ^  *

O f the Labouring Bee,

"  This class, for we cannot call it either sex, or 
species, is the largest in number of the whole 
community: there are thousands of them to one 
queen, and probably some hundreds to each male, 
as we shall see by and by. I t  is to 1)q supposed 
they are the only bees which construct the wjliole 
hive, and that the queen has no other business 
bu t to lay the eggs: they are the only bees that 
bring in m aterials;(the only ones we observe busy 
abroad i and, indeed, tlie idea of any other is rir 
diculous, when we consider the dis))roportion in 
numbers, as well as the employment of the others, 
while the working bee has notiiing to take off its 
attention to the business of the family. They are 
smaller than either the queen or the males: not 
all of equal size, although the dift'ereuce is not 
very great.

"  The queen and the working bees are so much 
alike, that the latter would s ^ m  to be females on 
A different scale: however, tiiis difference is not 
so observable in the beginning of winttjr as in the 
spring, when tlie queen is full of eggs. They are 
all females in construction-, indee<l, one*might 
suppose that they were ox»ly young queens, and 
that they becajtne <iueens after a certain agej but
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this is not the case. 11107 all have stings, which 
is another thinp: that makts them similar to the 

From theV being furnished with an in­
strument of defence ^nd offence, they are endowed 
with such powers of mind as to use it, their minds 
being extremely irritable; so much so, that they 
make an attack when not meddled with, simply 
upon suspicion, and when they do attack, they 
always sting; and yet, from the circumstance of 
their not being able to disengage the sting, one 
should suppose they would be more cautious in 
striking with it. When they attack one another, 
they seldom use it, only their pincers: yet I saw 
two bees engaged, and one stung the other,in the 
month, or thereabouts, and the sting was drawn 
from the body to which it belonged, and the one 
who was stung ran very quickly about with it; 
but I could not catch that bee, to observe how 
the sting was situated.

“  As they are the collectors of honey, nmch 
more than what is for their own use, either im­
mediately, or in future, their tongue is propor- 
tionably fitted for that purpose: it is considerably 
longer than that of either the queen or the male, 
whit^h fits them to take up the honey from tlw 
hollow parts of flowers, of considerable depth, 
'fhe  mechanism is very cUrious, as will be ex­
plained further on.

“  Tlie number of labourers hi a hive varies very 
coasiderably.

“  In one hive that I killed, there were - 3338 ■ 
“  In a n o t h e r ........................................ 447a
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“ In one that died, thore were - - 2432
“ Tliat I might guess at the niiniber of ^  

bees from a given bulk, I  (jfiunted wha( 
nunjber an alehouse pint h^ld, when wet, 
and found it contained - - - - 2 l60

“  Therefore, as some swarms will fill two 
quarts, such must consist of near - - 9000
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“ O f the Parts concerned in the Nourishment o f  
the Bee.

“ Animals who only swallow food for them­
selves, 01* whose alimentary organs are fittwl 
wholely for their ow'n nourishment, have them 
adapteti to that use o n ly ; but in many, these 
organs are common for more purposes, as in the 
pigeon, and likewise in the bee. In this last, 
some of the parts are used as a temporary reser­
voir, holding both that Avhich is for the immediate 
noiirishment of the animal, and also that which 

to be preserved for a ftiture day, in the cells 
formerly descril)e<l; this last portion is therefore 
thrown up again, or regurgitated. As it is the 
lal)Ourers alone in the common bee that are so 
cmployetl, we might conceive this reservoir woukl 
belong only to them ; but both the queen and 
male.s, both in the tx>mmon and humble bee, have 
it, a.̂  also, I bt^lieve, every one of the bee tribe.

“  As the bee is a remarkable instance of regur­
gitation, it is necessary the structure of the parts 
concerned in this operation, and which are also



connected with digestion, should bo well a>nsi- 
dered. Ruminating animals may be reckoned 
re g ih ^ a t in g  anim\ls, but in them it is for the 
purpose of digestion^entirely in themselves. Hut 
many birds may be called regurgitating animals, 

‘and in them it is for the purpose of feeding tlieir 
young. Crows fill their fauces, making a kind of 
craw, out of which they throw back the food when 
they feed their young: but the most remarkable 
is the dove tribe, who first fill their craw, and then 
throw it up into the beak of their young. The 
bee has this power to a remarkable degree, not, 
however, for the purpose of feeding the young, 
but it is the mode of depositing their store, when 
brought lujme. ,

“ In  none of the above-mentiwied regurgitating 
animals are the reservoirs containing the food, 
the immediate organ of digestion; nor does the 
reservoir for the honey in the bee a{)pear to be 
its stomach.

“ The tongue of the bee is the first of the ali­
mentary organs to be consideriMl: it is of a pecu- 
Jiar structure, and is probably the largest tongue 
of any animal we know, for its size. It may be 
«aid to consist of three parts respecting its length, 
having three articulations. One, its articulation 
with the head, which is in .some mea.sure similar 
to our larynx. Then comes tlie body of the 
tongue, which is con>|>osed of two parts; one, a  
kind of Lase, on which the other, or true tongue, 
is articulated. I'h is first part is priiu^ipally a 
horny substance, in which llkc-re is a groove, an<l
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it is articuiated with thf* first, or larynx; on the 
end of this is fixed th f true tongue, with its differ­
ent parts. These two parts o^^the tongue S r S ^  it 
were inclosed laterally, by y\'o horny scaJe.s, one 
on each side, which are concave on tliat side nejrt 
to  the tongtie; one edge is thicker than the other,' 
and they do not extend so far as the other parts. 
Each of tliese scales is composed of two parts, or 
scales, respecting its length, one articulate<l with 
the other: the first of those scales is articulated 
w'ith the common base, or larynx, at the articula­
tion of the first part ol' the tongue, and incloses 
laterally the second part of the tongue, coming as 
far forwards as the third articulation: on the end 
of this is articulated the second scale, which con­
tinues the hollow^ groove that incloses the tongue 
laterally; this terminates in a jwint. Tliese scales 
have some hairs on their edge.

“ On the termination of "the second part, is 
pluce<l the true tongue, having two lateral por­
tions or processes, on each side, one within the 
other: the external is the largest, and is somewhat 
similar to tlie before-mentioned scales. This is 
comfK»sed of four parts, or rather of one large 
part, on which three smaller are articulated, hav­
ing motion on themselves. Tlie first, on which 
the others stand, is articulated at the edges of the 
tongue, on the basis, or termination of the last 
described part of the tongue: this has liairs on 
its edge.

A little further forwards on the edges of tlie 
tongue are two small thin processes, so small a$
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hardly to be iseen with the naked eye. The 
mi(ldIo part of all, of which thesw lateral parts are 
o n i/ '^ je n d a g e s ,  iil^the true tongue. I t  is some- 
tliing longer than any of the before-mentioned late­
ral portions; and is not horny, as the other pHrt« 

'are, but "what may be called fleshy, being soft and 
pliable. I t  is composed of short sections, which, 
probably are so many short muscles, as in iia>h; 
for they are capable of moving it in all directions. 
The tongue itself is extremely villous, having s*)me 
very long villi at the point, which act, 1 conceive, 
somewhat like capillary tubes.

“  This whole apparatus can be folded up, into 
a  very small compass, under the head and nexJi. 
The larynx falls back into the i^ck, which brings 
the extreme end of the first porJion of the tongue 
within the upper lip, or behind tiie two teeth; tlien 
the W'hole of the secoud j>art, which consists of five 
parts, is bent down upon and under this first port, 
and the two last scales are also bent down over 
the whole; so Uiat the true tongue is inclosed late­
rally by the two second horny scales, and over the 
whole, lie the two first.

“  The ceso[>hagus, in all of this tribe of insects, 
begins ju s t at tJie root of tlie tongue, as in otber 
animals, covered anteriorly by a horny scale, which 
terminates the head, and which may be called the 
upper lip, or the roof of the mouth. It f>a9eet» O 
down through the neck, and thorax, and wlien got 
into tlic abdomen, it immediately dilates into a. 

fine transparent bag, which is the immediate re- 
«reiver of whatever is swallowed. From this the
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food (whatever it be) is either carried further 
on into the stomach, to be digested, or is regurgi­
tated for other purposes. T/> ascertain 'fWs in 
some degree, in living bees, I caught them going 
out early in the morning, and found this bag quite 
empty: some time after 1 caught others re tu rnh ig ’ 
home, and found the bag quite full of honey, and 
some of it had got into the stomach. Now I sup­
pose that whicli was in the craw, was for the pur­
pose of regurgitation; and as probably they had 
fa.sted during the night, part hsid gone on further 
for dige.stion. AVhatever time the contents of this- 
reservoir may be retained, we never find them 
altertxl, so as to give the idea of digestion having 
taken place; it is pure honey. From this bag 
the contents can ' be moved either way; either 
downwards to the stomach, for the immediate use 
of tJie aiiimal itself; or back again, to be thrown 
out as store for future aliment.

“ Tlie stomach arises from the lower end, and a 
little on the right side, of this bag. It does not 
gradually contract into a stomach, nor is the outlet 
a pas^age directly out, but in the centre of a pro­
jection which enters some way into the reservoir, 
being rather an inverted pylorus, thickest at its 
most ])rqjecting part, with a very small opening 
in the centre, of a pc'culiar constructiwi. This 
inward projecting part is easily seen through 
tl»e routs of the reservoir, especially if full of 
lioaey. *

“  The stomach begins immediately on the out­
side of the reservoir, and the same part which
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projects into the reservoir iti continued some way 
into the stomach, but appears to liave no particu­
lar eowstruction atythis ciul; and therel'ore it is 
only fitted to j)revent regurgitation into the reser­
voir, as such would ^poil tlie honey. This con- 

•struction of parts is well adapted for the purpose; 
for the end projecting into the reservoir, prevents 
any honey from getting into the st< )̂mach, because 
its acts there as a valve; therefore whatever is 
taken m, must be by an action of this x-ascular 
part. The stomach has a good deal the appear­
ance of a gut, esp(icially as it seems to come out 
from a bag. It passes almost directly down­
wards in the middle of the alxlomen. Its in­
ner surface is very much increased, by having' 
either circular valves, somewhat like the vakmUe 
conn'mentes in the human jejunum, or spiral folds, 
as in the intestine of the shark, &c.; these may 
be seen through the external coats. In this part 
the food undergoes tije change. W here the 
stomach, terminates, is not exactly to be ascer­
tained; but it soon begins to throw itself into- 
convolutions, and become’s smaller.

“ The intestine makes two or three twists upon 
itself, in which part it is enveloped in the ducts, 
constituting the liver, and probably the pancreas, 
and at last passes on straight to the terminatitui. 
o f the abdomen. Here it is capable of becoming 
very large, to starve upon occattioa as a reservoir, 
containing a large quantity of excrement: it then 
contracts a little, an«l opens under the posterior 
edge of the last scale of the back, above the sting-

iiEE. 335



in the female and labourers, and the penis in 
the male.

/
O f the Senses ̂  Bees.

“  Bees certainly have the five senses. Sight • 
none can doubt. Feeling they also have; and 
there is every reason for supposing they have 
likewise taste, smell, and hearing. Taste we can­
not doubt: but of smell we may not have such 
proofs: yet, from observation, I think they give 
strong signs of smell. When bees are hungry, as 
a  young swarrn in wet weather, and are in a glass 
hive, 60 that they can be examined, it we put 
some honey into the bottom, it will immediately 
breed a commotJon; they all seem to be upon 
the scent: even if they are weak, and hardly able 
to  crawl, they will throw out their probosccs as 
far as possible to get to it, although the light is 
tc ry  feint. This last appears to arise more from 
smell than seeing. I f  some bees are let loose in 
a bee hive, and do not know from which house 
they came, they will take their stand upon the 
outside of some hive, or hives; especially wlien 
tlie evening is coming on: whether this arises 
from the smell of the hives, or sound, I can hardly 
judge.

“  O f the Voice o f  Bees.
t

“ Bees may be said to have a voice. They are 
oertaiidy capable of forming several sounds. They
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^ v e  a sound when flying, which tTjey can vary 
according to circumstances. One accustompd to 
bees, can immediately tell when a bee makes an 
attack, by the scufjid. This is probably made 
by the wings. They may be seen standing at the 
door of their hive, with the belly rather raised, 
and moving tlieir wings, making a noise. But 
they produce a noise independent of their wings; 
for if a bee is smeared all over with honey, so as 
to  make the wings stick together, it will be fouiid 
to  make a noise, w hich is shrill and peevish. To 
ascertain this further, I held a bee by the legs, 
with a pair of pincers; and observed it then made 
the peevish noise, although the wings were per­
fectly still: I then cut the win^V o(f, and found it 
made the same noise. I examined it in water, 
bu t it tlien did not produce the noise, till it was 
very much teased, and then it made the same 
kind of noise; and I  could observe the water, or 
rather the surface of contact of the water with the 
air at the mouth of an air-hole at the root of the 
wing, vibrating. I have observed that tliey, 
some of them, make a noise the evenuigs befoie 
they swurm, which is a kiiK^of ring, or sound ol a 
sm airtrum pet: by comparing it with the notes of 
the piano forte, it seemed to be the same with this 
lower A  of the treble. S

“ O f  the Sting o f  the Bee.

I  have bbserved that it is only the queen ami 
th e  labourers that have stings; and this provisiou 

V. \ i .  r.  lu 24
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of a sting is perhaps as carious a circumstance as 
any attending the bee, and probably is one of the 
characters of the bee tribe.

“ 'File ap])aratus itself is of a very curious con­
struction, fitted for inflicting a wound, and at the 
same time conveying a poison into that wound. ’ 
The apparatus consists of two piercers, conducted 
in a groove, or director, which appears to be itself 
the sting. This gro»)vc is somewhat tliick at its 
base, but tcrnjinates in a j)oint; it is*articulatt»d 
to the last scale of the upper side of the ab­
domen by thirteen tiiin scales, six on each side, 
an<l one behin<i the rcctum. These scales in­
close, as it were, the rectum or anus all round; 
they can hardly said to be articulated to each 
other, only attached by thin membranes, which 
allow of a variety of motions; three of them, how­
ever, ar(i attivcheil more closely to a round and 
curved process, which comes from the l)asis of the 
groove in which the sting lies, as also to the 
curved arms of the sting, which sprea<l out ex­
ternally. H ie  two stings may be said to begin 
by those two curved processes at their union with 
the scales, and converging towards the groove at 
Its base, which they enter, then pass along it to 
its point. They are serrated on their outer edges, 
near to tlte point. 'I'hese two stings can be thrust 
out beyond the groove, although not far, and they 
can be drawn within it; and, I believe, can be 
move<l singly. All these parts are moved by 
muscles, which we may suppose are very strong 
iu them, much stronger than in other aimnais;
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and these muscles give motion In almost all di­
rections, but more particularly outvvanls. It is 
wonderful how deej) they will pierce solid bodies 
with the sting. 1̂  have examined the length 
they have pierced the palm of the hand, winch is 
covered with a thick cuticle: it has often been about 
the t ' t  inch. To perform this by mere force, 
two things are necessary, power of muscles, and 
strength of the sting; neither of which they seem 
to possess in sulficient degree. I own I do not 
tmderstand this operation. I am apt to conceive 
there is something in it distinct from simple force 
applied to one end of a body; for if this was simply 
the case, the sting of the bee could not be made 
to pierce by any power appliedIto its base, as the 
least pressure bends it in any direction: it is pos­
sible the serrated edges may assist, by cutting 
their way in, like a saw,

“ Tiie apparatus for the poison consists of two 
small ducts, which are the glands that secretff the 
poison: these two lie in the abdomen, among tiie 
air-cells, &c.: they both unite into one, which 
soon enters into, or forms, an oblong bag, like a 
bla<lder of urine; at the opposite end of which 
passes out a duct, which runs towards the angle 
where the two stings meet; and entering between 
the two .stings, is continued between them in a 
groove, which forms a canal by the union of the 
two stings to this point. There is another duct 
on the right of that described above, whicii is not 
80 circumscribed, an«l contains a thicker matter, 
which, as far as I have been able to judge, enters
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along with the o ther: bu t it is the first that contain* 
the poison, which is a thin, clear fluid. To asceri 
tain which was the poison, I dipped points of 
needles into both, and p r ic e d  the back of the 
hand; and those punctures that had the fluid from 
the first-described bags in them grew sore and in- 
flametl, while the others did not. From the stings 
having serrated edges, it is seldom the bees can 
disengage them ; and they immediately upon sting­
ing endeavour to make their escape, but are gene­
rally prevented, as it were caught in their own 
traj); and the forte they use commonly drags out 
the whole of the apparatus for stinging, and also 
part of the bowels; so tiiat the bee most frequently 
fiUls a  sacrifice iiifmcdiately upon having efl’ected 
its purpose. Upon a superficial view, one con­
ceives, that the fipwt intention of the bee having 
a sting is evident; one secs it has property to de­
fend, and that tljerefore it is fitted for defence; but * 
V 'h/ it sliould naturally fall a sacrifice in its own 
defence, does not so reatlily appear: besides, all 
l>ce8 have stings, although all bees have not pro­
perty to defend, and therefore are not under the 
same necessity of being so provided. Probably 
its having a sting to use, was suflicient for nature 
to dc‘feiid the bee, without using it liberally; and 
the loss of a bee or two, when they did sting, 
was of no con^e(\uence; for it is seldom that 
more die.

“  1 have now carried the operations o f a hive, 
or tlie tEConomy of the bee, completely round the 
)'ear j hi w hidi time they revolve to the first point
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we set out at, and the continuance is only a re­
petition of the same revolutions as I have now 
described: but those revolutions occasion a series 
of effects in the comb, which effects in time pro­
duce variations iu Jhe life of the hive. Besides, 
there are observations that have little to do with 
the ceconomy Qf a year, but include the whole of 
the life of this insect, or at least its hive.

M E . 311

“  O f the L ife  o f  the Bee.

“  I have observed that the life of the male is 
only one summer, or rather a month or two; and 
this we know from there being none in the winter, 
otherwise their age could not be ascertained, as it 
k  impossible to learn tlie age of either the queen 
or labourers. Some suppose tlurt it is the yuung 
bees which swarm; and most probably it is so: 
but I think it is probable also, that a certain num­
ber of young ones may be retained to keep up 
the stock, as we must supj)0se that many of tlie 
old ones are, from accidents of various kinds, lost 
to the hive; and we could conceive, that a hive 
tliree or four years old might not have an original 
bee in it, although a bee might live twice that 
time. But there must be a period for a bee to 
live-, and if I were to judge from analogy, I should 
say, that a bee’s luitural life is limited to a certain 
numbel" of seasons; viz. one bee does not live one 
year, another tvro, another three, &c. I even 
conceive that no individual insect of any species



lives one month longer than the others of the 
same species. I believe this is the case with all 
insects; but the age of either a labourer or a 
queen may never be discovered. O ne might sup­
pose that the life of a bee, an(/the time a hive can 
possibly last, would be nearly equal: although 
this is not absolutely necessary, because they can 
produce a succession, wliicit they probably do ; 
for I am very ready to imagine, that after the first 
brood in tlie season, all tlie last winter bees die, 
and the hive is occupied wilh this first brood; and 
that tliey breed the first swarm, or that the Old 
breed the wiiole of this sfiasun’s breeding, and 
then die, and those that continue through the 
winter are the young; and if so, then they follow 
the same course witli their progenitors.

“  Tlie comb of a hjve may be said to be the 
furniture and storehouge of the bees, which by use 
wear ou t; and from tlie description I have given, 
it will aj)j)car tliat the comb in time will be ren­
dered unfit for use. J observed, that they did not 
clean out the excrement of the maggot, and that 
tltt* maggot, before it moved into the chrysalis 
.state, lined the cell with a silk, similar to many 
other insects. It lines the whole cell, top, sides, 
and bottom; the two last are {>ermanent; and at 
the bottom it covers with this lining its own excre­
m ent*. AVhv tho l)ee maggot is formed to do 
tiiis, is, probably, bccause honey afterwards is to
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be put into this cell; so that the honey is laid into 
this last silken hag. Mow ol'ten they may breed 
in the sanie cell I do not know, but 1 have known 
them three times iji the same season; each time 
the excrement has b ^ n  accumulating, and the cell

• has been lined three times with silk. From this 
account we must see that a ccll, in time, will be 
so far filled up as to ren<ler it unfit for breeding. 
On separating the lining of silk, which is easiest 
done at the bottom, on account of the dried excre­
ment betwet*n each lining, I have counted above 
twenty dilferent linings in one cell, and found the 
cell about one quarter, or one third, filled up: 
when such a ceil, or a piece of cond) with such 
cells, is steejied in water, so as. to soften the ex­
crement between the linings, tliey are separattxi 
from each other at the bottom by the swellirjg of 
the excrement, so that they can bo easily counted. 
A piece of comb so circumstanced, when boiled 

r for the wax, will keep its form, and the smaU 
quantity of wax is squeezed out at dilferent parts; 
as if squeezed out of a sponge, and runs together 
into the crevices: while a piece of comb, tliat 
never has been brtil in, even of the same hive, 
melts almost wholly down. It is this wax that 
lias the fine yellow, while the otljer of the same 
hives, although brown, yet shall be white when 
melted; .so tlrnt I was led to imagine the wax 
took its tinge from the farina, excrement, &c. but 
upon b’uiling pure wax. with such materials, it 
was not tingwl with this transparent yellow, ouly 
became dirty, lu  soiue of those cells that had
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probably been bred in twenty times, or more, 
when soaked so as to make the excrement swell, I 
have seen the bottom of tlie last lining rise even 
with the mouth, or top of thp cell, so that the 
cavity of the cell was now f/U: in others, I have 
seen it rise higher than the mouth, so that the last - 
formed layers were almost inverted, and turned 
inside out. A  piece of such comb, consisting of 
two rows of cells, is to be considered as a mould, 
and the lining of silk and the excrement as the 
cast; when this is boiled, so as either to extract 
all the wax or mould, or to destroy its original 
regular formation which constituted the comb, 
and nothing is left but the cells of silk, &c. they 
all easily separate ̂ rom each other, being only so 
many casts, with the mould destroyed; and the 
bottoms, which were indented into each other, are 
very perfect.

“ From the above account we must see that the 
combs of a hive can only last a certain number of 
years; however, to make them last longer, tlie 
bees often add a little to the mouth of the cell, 
which is seldom done w'ith wax alone, but with a 
mixture; and they sometimes cover the silk lining 
of the last chrysalis; but all this makes such cells 
clumsy, in comparison to the original ones.”

T he Apis centuncularis or Carpcnta-Jiee is re- 
piarkable for its faculty of forming long, tubular, 
and hlighily flexuose cavities in wood, even of the 
most solid kind, as oak. Sac. Sometime& it per­
forms this ojjeration in living trees, and some- 
.times ia dry wood, posts, &c. The tubular cavi-
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ties extend several inches in length and are about 
the third of an inch in diainefer, and is njarked 
into separate spaces, each of the length of tlirce 
f|uarters of an inch. When tlie tube is properly 
finished the  animal^ proceeds to line each of the 
above-mentioned spaces with rose-leaves rolled 
over eaci) other, the bottom of each l»t!ing formed 
by several circular pieces of these leaves placed iin- 
niediateiy over each other to a suflicient thickness. 
The animal then deposits an egg at the bottom, 
and hiiving left in the cell a sufficient quantity of 
a kind of honey for tlie nourishnient of tlie young 
larva when hatciied, proceeds to close the top with 
circular bits of rose-leaf; and thus })roceeding,' 
finishes the wiiole series. TVis is usually done 
towards the close of summer, and the young having 
passed the period of their larva state, change into 
that of chrysalis, and remain the whole winter, 
not making their appearance till pretty late in the 
ensuing season. This bee is about the size of the 
common or honey-bee, but shorter and broader- 
bodied in proportion, and is of a dusky colour 
above, the lower parts being covered with a bright- 
ferruginous down or hair*. In seasons when thi.s 
epecies hapi>ens to be plentiful it does consider­
able injury to the trees which it attacks; large 
trunks of apparently healthy oaks having been 
found very materially injured by the numerous 
trains of cells distributed through it in different

I

* Mr. Kirby, in h‘n Monographia, considers thii ipcciei a* 
^litinct from tbe real ixatvncularis, aud naroeg it Api$ ligniicca.
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parts, thirty, forty, or fifty tubes sometimes lying 
witliin a very small distance of each other. In 
defect of rose-leaves the cavitic's are sometimes 
lined with the leaves of elm, &c. &c.

A spccies very nearly allit^  to the preceding 
pursues a similar plan of forming a continued 
series of cylindrical nests with rose or other leaves, 
rolling them in such a manner as to resemble so 
m any thimbles, I lie top of eacii being closed as 
before. Instead however of being placed in the 
tim ber of trees, they are laid in horizontal trains 
at a certain distance beneath the surface of the 
ground. Mons'. Reaumur, who describes this 
spccies and its nest, relates a very diverting in­
stance of pojiular ignorance and su|>erslitioii at 
that |)eriod in Trance. In thr* beginning of July  
1736, the learned Abbe Nollet, then at Paris, was 
surprised by a visit from an Auditor of the Cham­
ber of Accounts, whose estate lay at a distant 
village on the borders of the Seine, a few leagues 
from Rouen. 'J'his gentleman came accompanied, 
among other domestics, by a gardener, whose 
face had an air of much concern. 1 le had come 
to Paris in consequence of having found in his 
m aster’s grounds many rows of leaves, unaccount­
ably disposed in a mystical manner, and which he 
could not but believe were there placed by witch- 
c.^aft, for the secret destruction of his lord and 
family. Me had, after recovering from his first 
consternation, shewn them to the Cure*of the 
pari.sh, who was iucline«l to be of a similar opinion, 
a»d advised him witliout delay to take a journey to
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Paris, and mnlcc his lord arajuainteil with flie cir­
cumstance. T h ti j^ntlem an, tliougli not quite so 
nuK'Ji alarmed as tl»e honest gardener, yet could 
not feel himseU’ at f)erfect case; and therefore 
thought it advi'sablt? to consult his surgeon upon 
tiie business, who, though a man of eniiuence in 
his profession, declared himself utterly unacquaint- 
e<] with the nature of what was shewn him, but 
took the hberty of advising that the Abl>e Nollet, 
as a philosopher, should be consulted, whose well- 
known researches in natural knowledge miglit j>er- 
haps enable him to elucidate the matter. It was 
in consequence of this advice that tlie Abbe re­
ceived the visit above-nientioneil, and had the 
satisfaction of relieving all p'rtr'ies from'tR«-ir.vin- 
barrassment, !>y shewing them several nests formed 
on a somewhat similar plan by other insects, arid 
assuring them that those in their possession were 
the work of Insects also. He opened some of the 
rose-leaf nests, shewed them the inclosed larvie, 
and re(juested permission to send the remainder 
to Mons'. Reaumur, who pursued their investiga­
tion with much eagerness, and soon complcte<l the 
natural history of the animal.

O f the villose or hairy Bees, popularly called 
Humble-Bees, one of the largest arwl most com­
mon is the Apia lapidaria of Linnfcus, so natned 
from the circumstance of its ne'st being generally 
situated in strong or gravelly places. This species 
is entirely of a deep black colour, except the end 
of the abdomen, which is red or oraiigc-colourt-d, 
more or less doep in dill’erent individuals. 'Ilie
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female is of large size, measuring near an inch 
in length; the male is considerably smaller, and 
the neuter or labouring bee still smaller than the 
male.

Tlie Apis terrestris is of tq u a l size with the 
former, and is of a black colour, with the thorax > 
marked by a yellow bar, and the abdomen tipped 
with white.

The ^p is  hortorum resembles the preceding, 
bu t has tlie thorax and abdomen yellow in front, 
and the body tipped with white like the former.

The Humble-Bees in general live in small 
societies of forty or sixty together, in an oval or 
roundish nest, excavated to a small depth beneath 
the surface of the -round, and formed of branches 
of moss, compacted together, and lined with a 
kind of coarse wax. In this nest, whicli measures 
from four to six inches in diameter, are construct­
ed several oval cells, which liowever are not tlie 
work of the complete insects, but are tiie cases 
spun by the larvae, and in which they remain dur­
ing their state of chrysalis: the eggs are deposited 
among heaps of a kind of coarse honey or bee- 
bread, placed here and there at uncertain inter­
nals; on this substance the larvae feed during their 
growing state: lastly, in every nest are placed a 
few nearly cylindric cells or goblets of coarse wax, 
and filled with pure honey, on which feed the 
complete insects.

Reaumur observes that Humble-Bees ^ e  some­
times infested with numerous small worms of the 
tribe of Ascarides. These are found iu the middle
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of their bodies, and are enclosed in a kind of cyst 
or capsule. I t may be added that many insects 
are infested with still more extraordinary inmiites, 

’ viz. Gordii or Filarise of several inches in length.
I t  would be unpa.»donable to dismiss the genus 

Apis witijout calling the attention of the reader 
to the ingenious M r. K irby’s elaborate i>ublica- 
tion entitled MotiographiH /Ipum Anglicc, a work 
in which the Britisii species of this extensive genus 
are defined with an ac:curacy surpassing tlie usual 
tenor of entomological description.
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FORM ICA. ANT.

Generic Character.

Caput magnum, antcnnis 
diffraclis, filiformibus.

Os maxillosum, palpis qua- 
tuor iiiaqualihus.

Thorax postice angustatus, 
Buuamula crccta.

}
Abdomen subglobosum.

maribus ct feiniais: 
ncutris nulla*.

Aculeus feininis et neutris, 
reconditus.

Head large, with diffractcJ 
filiform antennar.

Mnuth with large jaw s, and 
four unequal feelers.

Thorax narrowed behind, 
and furnished with an up­
right scale.

Abdomen subglobose.
Males anil Females w inged: 

Neutrals aptw ous.
Fenuiles and Neutrals fur­

nished with a concealed 
sting.

T h e  insects of this genus live in large societies, 
somewhat in the manner of Bees and Wasps, and 
are like them divided into males, females, and 
neutrals, which latter constitute the great or gene­
ral assortment, and appear to conduct the busi­
ness of the nest, which is usually placed at a small 
distance from the surface in some slight elevation 
either prepared by the insects themselves or pre­
viously formed by some other animals, as Moles, 
&c. They feed both on animal and vegetable sub-
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r
stances, devouring the smaller kind of insects, 
caterpillars, &c. as Well a s d i f f t ^ ^ ' h t  kindis. 
Tliey are particularly at,trii£tcd.ljy sweets, apTTfor 
this reason they ascend such trees «s are iufcsted 
with Aphides, in or*ler to obtflia lh<t safTharine 
substance dischiirjred by those animals ;l^and Wuce 
seems to iiave arisen the iflea of theiK enmity 
against the genus A[)!iis. Some species of Ants 
are furnishetl vvith a sling,while others are destitute 
of that part.

'I'he largest of the European Ants is the Formica 
Ih-rculanea, or G reat Wood-Ant^ of a chesnut 
colour, witli the abdomen measuring two lines or 
more in length. This species.is chiefly found in 
dry woods of pine or fir, w hcrj it inhabits a large 
conical nest or iiilloc, composed of dry vegetable 
fragments, chiefly of fir-leaves: the nest id int»y- 
nally distributed into several patlis or tubes, con- 
verging towards the central part, and openiuj^ 
externally: in the mi(Wk‘ or centiB resltle the 
young, or larvap, which are nursed by tiie neutral 
ants, and are occasioually bjougla tu th^.imrface, 
in order to be more within the iafluence of the air 
and sunshine for a certain time, after which Uiey 
are again conveyed to tlie bottom_^r centre. 
When full grown, they envelop tliemselvf* ^n oval, 
white, silken cases, in which t^iey undergo their 
change into, chrysalis, and at, jleiigth emerge in 
their complete form. T h e ^ a le s  and femajes arc 
winged, and the females arc much larger than the 
males.

The commoa or black Ant, Formica nigra. Lin.
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is a well-known inhabitant of our fields and gar­
dens, residing in great aum bers beneath mole-hills 
and other elevated spots. I t  is of a brownish black 
coloor, and of a glossy or polished surface. The 
eggs of this species are deposited early in the 
spring, and are extremely small, and of a white 
coloar. Fjom these are hatched the larrae, which 
are of a thickish form, destitute of legs, and some­
what resemble in miniature the maggots of Wasps 
and Bees, They are carefully nourished by the 
neutral or labouring ants, till they are arrived at 
their full growth, when they enclose themselves in 
smooth, oval, pale yellow, silken webs,or cases, in 
which state they aae popularly known by the mis­
taken title of ant-ej’gs; tlie real eggs, as before ob­
served, being white, and extremely small. It is 
generally in thQ months of June and Ju ly  that tlie 
larva; thus enclose thenuselves. I 'he  chrysalis, if 
taken out of its silken case, is of a white colour, 
and exhibits all tlie limbs of the future animal iu 
an imperfect or contracted state. During the time 
of their remaining iu clu-ysalis the neutral ants 
attend them with the same care as wlien in their 
litfva state, frcquently shifting their situation*, aud 
placing them at greater or smaller elevatiotis ao- 
curding to the dilTcrent state of tJie atmosphere.

About the beginning of August the mules and 
females may be observed in tlic uests: these dilfer

• Thii care of the Ant* in comtying their pup»e ffjoo pl»c« 
to pbce Kcins to have been often mUtakt-n for a ledulous in- 
diutry in collecting grains of wheat, which the pup«, on a 
cuTiurj view, much retembi*.
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from the nentrals in being fiimished wfth wii>gs, 
and the female is far larger tlian the male, the 
body equalling in size that of the common window- 
fly, and the upper wings being, very long ami 
large. A t this tim(? of the year the males and 

I females emigrate in vast numbers, sometimes fly­
ing at a considerable height, and sometimes creep­
ing along the surface. It is- not uncommon to see 
them enter house.< at this period, attracted by 
siveets in particular, either moist or dry. After 
the breeding .season the males live but a very short 
tiino, and the females return to thei\nests in order 
to deposit their eggs. During the winter this 
species, like the re.st of the Fliropean ants, re* 
mains in a state of torpor, without laying up pro­
visions for that season, as erroneously supposed; 
and during the spring emerges from its conceal­
ment, and recommences its labours.

I have before observed that Ants feed both on 
animal and vegetable subi?tances of various kinds. 
Their addiction to animal sub.stances is often 
turned to good account by anatomists, who, when 
they wish to 'obtain the skeleton of any animal 
too small or delicate to admit of being prepared 
in the usual way, dispose the animal in a proper 
position in a small box, with perforations in the 
lid, and deposit it in a large ant-hill; in conse­
quence of which, after a certain space, the whole 
of the softer parts are eaten away by these insects, 
and the skeleton remains in its proper jwsition. 
I t is thus that very elegant skeletons of Frogs, 
Snakes, &c. may be obtained.

V. VI. p. II. 2 3  .
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This addiction to animal food in the insects of 

the genus Formica can hardly be said to be pro­
ductive of any mischief in the European regions; 
but in various parts of America and the West- 
Indian islands the ravages cdhimitted by ants are 
incredible. One of the chief of these destroyers ,j 
is the Formica omnivora of Linnaeus, a very small 
species of a brown or chesnut colour: it is ex­
tremely voracious, attacking every animal sub­
stance to which it ran gain access. It occurs in 
various parts of Africa as well as in America and 
the W est Indj««j, and it is said to be so numerous 
in some districts, that a deer, hog, &c. being killed 
and left on the gi^und by night, will by the next 
morning have th f  flesh entirely cleared from the 
bones, and be reduced to a complete skeleton.
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MUTILLA. MUTILLA

Generi^ Character.

\\ A n te n n a  filiformes.
\^Corpus pubescens; thorax 

posticc n-tusus.
Al(p nulla: plerisque. 
Aculnts punctorius, recon- 

ditus.

Antennte filiform.
Body downy: thorax retuse 

behind.
Wings none in general. 
Sting conSatled^.

I
I n  many particulars the insects of this genus 
re semble those of’ the immediately preceding, but 
are of larger size, and niore lively colours. The 
principal European species, the Mutilla Europcsa 
of Linnaeus, is a beautiful animal, of a deep black 
colour, of a silky or velvety surface, with the tho­
rax rufous in front, and sometimes entirely so, 
and the abdomen marked by two white bands, a 
yellowish cast or gloss o ^ n  appearing on the 
whole. I t is found in woods and fields, beneath 
moss, &c. measures about half an inch in length. 
I t  appears to live in small societies in the manner 
of ants, some individuals being winged, and others 
.^ te rous.

M utilla occidentalii of Linnaeus is of a bright 
red colour, with a velvety surface, and is marked 
by a black baud across the abdomen,^, is a na> 
Utc of many parts of North America.



. V

M utilla Americana is an elegant species, of a 
black colour, with the abdomen marked on the 
first segment by four red spots, and on each of 
the rest by three large white ones, giving the 
appearance of three longitudi'aal white stripes on 
that part. I t is a  native of South America.
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OESTRUS. OESfTRUS. 

Genetic Character.

Antenrue triart iculatae, bre- 
vissimse, dcmersee.

Facirs lata, dcpressa, vesi­
culosa.

Os foramen simplex.
Palpi duo, biarticulati, de- 

mersi.

Antenna triarticulate, rcjry 
short, sunk.

Face broad, depressed, veo> 
cular.

Mouth a simple orifice.
Feelers two, biarticulatSf 

sunk.
Cauda inflexa. Tail inflected.

T h e  genus Oestrtis o r 'Gad-Fly is remarkable, 
bire that of Ichneumon, for the singular rSidence 

its larva*; viz. beneath the skin, or in Aifierent 
parts of the bodies of quadrupeds.



The principal European species is the Oestrus 
Bcrvis or Ox Gad-Fiy. This is about the size of a 
common Bee, and is of a  paie yellowish brown 
colour, with the thorax marked by four longitudi­
nal dusky streaks, and the alyiomen by a black 
bar across the middle, the tip^ being covered with 
tawny or orange-coloured /la irs : the wings are 
pale brown, and unspotte<i.

Tiie female of this ̂ species, when ready to  de­
posit her eggs, fa s te^  on the back of a heifer or 
Cow, and piercing / l e  skin witli the tube situated 
at the tip of tlj^j'^»domen, deposits an egg in the 
pim cture: she fheia ]>roceeds to another spot at 
some distance froki the former, repeating the 
same operation at intervals on many parts of the 
animal’s back. This operation is not performed 
•without severe pain to the animal on which it is 
practised; and it is for this reason that cattle are 
observed to be seized with such violent horror 
when apprehensive of the a{)proaches of the female 
Oestrus; flying with uncontrollable rapidity, a n d  

endeavouring to escape their tormentor by taking 
reftige in the nearest pond; it being observed tiiat 
this insect rarely attacks cattle when standing in 
water.

In  the punctures of the skin thus formed by the 
Gad-fly the several eggs hatch, and the lar\’ae b j 
their motion and suction cause so many small 
swellings or abscesses beneath the skin, which 
jftr«»wing gradually larger, become externally risl^ 
We, exhibiting bo many tubericks an inch or more
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in diameter, with an opening at th e  top of each, 
through which may be observed the hirva, im­
bedded in a  purulent fluids its appearance is that 
of an oval maggot, of a yellowish white colour 
while young, but gK)wing gradually darker as it 
advanbes in age, t i l l^ t  the time of its full growtJi 
it is entirely brow n.V it is chiefly iu the months 
of A ugust and Septeml^^ that the eggs are laid, 
jond the larva; remain throft^h the ensuing winter 

id till the latter part of ^1“ next June before 
they are ready to undergo th e \  change into chry­
salis. A t this period they for^them selves out 
from their respective cells, a«<Pfalling to the 
ground, ieach creeps beneath Mlie first convenient 
shelter, luid lying in an inert state bect)mes con­
tracted into an oval form, but without casting 
the larva skin, which dries and hardens round it. 
When the included insect' is ready for exclusion, 
it forces open the top of the pupa or chrysalis 
coat, and emerges in its perfect form, having re­
mained within the chrysalis somewhat more than 
a month.

Though the history of this insect in its larva 
state has iong ago been detailed with sufficient 
accuracy by Vallisneri, Reaumur and others, yet 
the Fly itself appears to have been very generally 
confounded, and that even by Linn®us himself, 
with a vei^^ ffe ren t species, resembling it in siae, 

which is bred in the stomach and intestines 
, - ^ / o f  horses, the larvae being no other tlian the wiiitish, 

rough maggots which Farriers call by the title 
of Bots. Tl»is insect is the Oestrus Equi, ex-
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trem elj well described by M r. Bracy Clark in 
the third "voiiHne o f the Transactions of the Lin- 
neean Society. I t  i s  a  trifle smaller than the 
Oesirui- bavis, and is of a; yellowish brown coiourj 
witli a dusky band across the^horax , and the tip  
of the abdomen of similar colour: tlie wings are 
whitish, with a pale-dusky/>ar across the middle 
of each, and two dusky sjJots at the tip.

The manner in wh^'n the younfj larvas or Bot 
are introduced in t^ t l ie  stomach and bowels 
the animal they i u ^ t  is singularly curious, and) 
cannot be bettoYdeliveretl than in the words of 
tlie ingenious «n>»^ver.

“  Wlien the fcniile has been impregnated, and 
the eggs are sufficiently matured, she seeks among 
the horses a subject for her purposti, and ajjproach- 
ing it on the wing, she holds her body nearly up­
right in tlie air, and her tail, which is lengthened 
for the purpose, curved inwards and upwards: in 
this way she approaches tJie part where she de­
signs to deposit her egg; and suspending herself 
for a few seconds before it, suddenly darts u])on it, 
and leaves her egg adhering to the hair: she hardly 
appears to settle, but merely touches the hair with 
the egg held ou t on the projector point of tl«e 
abdomen. The egg is made to a^lhere by means 
of a  Mutinous liquor secreted with it. She then 
leaves the horse at a small distance, and prepares 
a  second egg, and, poising herself before the 
deposits it in the same way. The liquof' dries, 
and the egg becomes.firmly glued to the hair: this 
is repeated by various flies till four or five hundred
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 ̂ eggs* are sometimes placod on one Ttit'
horses, <viien they become used to this lly, and 
find that it does them no injury, tis tfre Tahani 

^  und Conopeg, by sucking their l>b(wl, hardly regard 
it, and do not ap p o ^  at all aware of its insklimis 
object! The skin c t  the horse is always thrown 

I in to  a tremulous m o\on  on the touch of this in- 
\s e c t ,  which merely arises^'oni the very great irri- 
V ah ility  of the skin and c u ^ e o u s  muscles at this 
season  of the y ea rf , occasio\td by the coritinual 
|teas iug  of the flies, till at l e n g \  these muscles act 

involuntarily on the slighest t ( ^ ‘h of any body 
whatever. The inside of the Ypa* is the part on 
which these flies are most fond^)f depositing their 
eggs, and next to,this on the side and biick part 
of the shoulder, and less frequently on the extreme 
ends of the mane. But it is a fact worthy of atten- 
tion, that the fly does not place them ifrotniscu- 
ously about the body, but constantly on those parts 
which are most liable to be licked with the tongue; 
and the ova therefore are always scrupulously 
placed within its reach. The eggs thus deposited 
I at first supposed were loosened from the hairs 
by the moisture of the tongue, aided by its rongli- 
uess, and were conveyetl to the stomach, where 
they were hatched; but on more minute search I 
do not find- this to be the case, or at least only by 
acci^ent^ioiT'lvhen they have remained on the 

four or five days they become ripe, a f t^  
-^V h ich  time the slightest application of warmth and

* Horse* •oroetinws appear to te  nearly covered by tbcip. 
f  Ajjgust «nd Septetnber.
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moisture is sufficient to bring fortli in an instant 
the latent larva. A t this time, if the tongue of 
the liorse touches the egg, its operculum is thrown 
open, and a small active worm is produced, which 
readily adheres to the moist si*rface of the tongufe, 
and is from thence conveyej^with the food'to the 
stomach. I f  the egg itse jr be taken up by acci- J 
dent, it may pass on t o ^ ^  intestinal canal before/ 
it hatches; in w h ic h ^ se  its existence to the fal\! 
growth is more p r^arious, and certainly not sdt 
agreeable, as it isyWcjK).sed to the bitterness of thej 
bile. I have oM n with a pair of scissars clipped 
off some hairs eggs on them from tlie horse, 
and on ]>lacing tinftm in the hiuwl, moistened with 
saliva, tliey have hatched in a few seconds. A t 
other times, when not perfectly ripe, tlie larva 
would not appear, though held in the hand under 
the samfc circumstances for several hours; a suf­
ficient proof that the eggs thenjselves are not con­
veyed to the stomach. I t is fortunate for the ani­
mals infested by these insects that their numbers 
arc limitc*d by the hazards they are exi)Osed to. I 
sliould suspect near a hundred are lost for one that 
arrives at the perfect state of a fly. The eggs, in 
the first i)lace, when ripe, often hatch of them­
selves, and the larva, without a nidus, crawls 
about till it dies; others art; washed- off by the 
water, or are hatched by the sun anu moifture, 
tlms applied together. When in the mouth oiillie 
animal, they have the dreatUul onleal of the teeFiw V 
and mastication to pass through. On their arrival 
at the stomach, they may pass, mixed with the
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mass of the food, into the intestines; and when 
full grown, on dropphig from the anus to the 

‘ ground, a d irty  road or water may receive them. 
If  on die commons, they are in danger of being 
crushed to death, oik of being picked up by tlie 
birds who so constailWy for food attend the foot­
steps of the catlje. are the contingencies by

\which N ature has wiselj\j;^evented the too great 
^ c re a s e  of their num bers^^id the total destruc- 
Mon of the animals they feeVon. I have once 
fecn  the larva of this Oestrus im he stomach of au 
Assj indeed there is little reason V  doubt their ex­
istence in the stomachs of all this-wri'fte of animals.” 

“ These larvae attach themsel/es to every part of 
the stomach, but are generally most numerous 
about the pylorus, ami are sometimes, though 
much less frequently, found in the intestines. Their 
numbers in the stomach are very various, often 
not more than half a dozen, at other times more 
than a hundred, and if some accounts might be 
relied on, even a much greater number than this. 
They hang most commonly in clusters, being fixed 
by the small end to the inner membrane of the 
stomach, which they adhere to by means of two 
small hooks or tentacula. When they are re­
moved from the stomach they will attach them­
selves t<i any loose membrane, and even to the 
skii^4|H th^tjartd.”

^ r h e  body of the larva is composed of eleven 
^  ^ ^ eg m e itts , all of which, except the two last, are 

surrounded with a double row of horny bristles 
directed towards tlie truncaicd end, and are of a
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reddish colour, cxcept the points, which are black. ' 
Tiiese larvse evidently receive their food at the 
small end, by a longitudinal aperture, which is si­
tuated between two hooks or tentacula. Their ^  
food is probably the chyloyiwhich, being nearly 
j)ure aliment, may go whojify to the coujposition 
of their bo<lies without excrementitious re­
sidue, though on dis.se^on the intestine is foun4( 
to contain a y tllow A r greenish m atter, which i/i 
derived frf>m the jwloiir of the food, and sheww 
that the chyle, they receive it, is not perfectljj 
pure.”

"  They aitjfinVheir full growth about the latter 
end of M ay, andVare coming from the iiqrse from 
this time to the latter end of June, or sometinies 
later. On dropping to the ground they find out 
some c‘t)nyenient retreat, and change to the chry­
salis; and in about six or seven weeks the fly ap­
pears.”

To the above account by M r. Clark I  have only 
to add that the most successful method of obtain­
ing the flies* from the chrysjUis is by taking the 
larva?, when fresh dropped from the horse, and 
immediately enclosing them separately in balls of 
fresh horse-^hmg, whicii must be kept in a warm 
situation, and sprinkled every second or tliird day 
witli w'ater: tiie animals will thus be pro'^^rved iu 
a proper degree of warmth and moisture, ^ d  the 
flies will make their appearance in the usual i>nje.

Oestrus Ovis, or tlie Sheep Gad-Fly, is sO oame^ ’v. 
from its larva inhabiting the nostrils and frontal 
sinuses of Sheep in particular, tliough it is also
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1 ' found in similar situations in Deer and some otiier 
quadrupeds. I t is a smaller species than either of 
the two preceding, and Is of a whitish-grey co­
lour, with the thorax mai-ked by four longitudinal 
black streaks, and tfie abdonK-n speckled with 
bl:u-k. The Inrvas luV nearly as hvrge as those of 

.the Oestrus Equi, ancl^ccording to the observa­
tio n s  of M r. Clark, are delicate white colour, 
fcit on the under side, and^»uvex on the upper; 
Maving no spines at the divisions of the segments, 
fhough they are provided witNLtentacula at the 
small end. The other is truncaltw, with a promi­
nent ring or margin. AV̂ hen y#uifg these larvae 
are perj^'Ctly wiiite and transjiarent, but as they 
increase in size tJie upper side Inicomes. marked 
with two transverse brown lines on each segment, 
and some spots are seen on the sides. They 
move with considerable quickness; holding with 
their tentacula as a fixed point, and drawing up 
the body towards them^ M r. Clark in his descrijt- 
tion of this sjiecies observes that he has mostly 
found the larvae in the horns and frontal sinuses of 
Sheep, and remarks that the membranes lining 
these cavities were hardly at all inflamed, while 
those of the maxillary sinuses were highly so. 
From this circumstance he is h^d to suspect that 
theU i r ^ b i t  the maxillary sinuses, and crawl, on 
the cfath  of tke animal, into these situations in 
th«»1iorns and frontal sinuses. When full-grown 

•'they fart through the nostrils, and change to the 
pupa or chrysalis state, lying, on the ground, or 
adhering to some blade of grass. The fly prt>-.
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•
ceeds from the chrysalis in the space of about two 
months.

“ The manner, (says M r. Clark,) in which this 
species deposits its ova has, I  believe, not been .  
described; nor is it easy to ^ e e , though close to 
the animiil at the time, e x ^ l y  in what way this 
is apcompiished, owing t ^ th e  extreme agitation 
of the Slieep; but the jjieotions of the Sheep after-^ 
wards, and the m od^of defence it takes to avoic) 
it, can leave but i^ 'le  doubt that the egg is de\ 
posited on the iri/er margin of the nostril. Tht^ 
moment tlie fly/touches this part of the Sheep, 
they sliake tlfeini heads, and strike the ground 
violently with tljAr fore-feet j at the sanjp time, 
holding their noses close to the earth, they run 
away, looking about them on every side, to  see if 
the tly pursues: they also smell to the grass as 
they go, lest one should be lying in wait for them.
If  tliey observe one, tliey gallop back, or take 
some other direction. As they cannot, like the 
horses, take refuge ui the water, they have re­
course to a rut, or dry dusty road, or gravel pits, 
where they crowd together during the heat of the 
day, with their noses held close to the ground, 
which renders it difficult for the fly conveniently 
tti get at the nostril. Observations on these flies 
are best made in M arm weather, and d**?ine;the 
lieat of the day, when, by driving Wie shee^^’om 
their retreats to tiie grass, the attack of thcHfly 
and the emotions of tlie sheep are easily observed.” '

The other British Oestri are the O. hamorrhoi- 
dalis of Linnaeus, whose larva, like that of the
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O. E(]ui, resides in the stomachs of liorscs, and 
the O. veterinus of Mr. Clark, tlie larva of wliich 
is also found in similar situations. The O. ha- 
morrhoidalis is about the size of a common win- 
do^w-flj', with pale <lusky wings, brown thorax, 
abdomen white at t ^  base, black in the middle^ 
and red at the tip. ijhe O. vcter'muH is nearly of 

^similar size with the O .T^jui, and is entirely of a 
ferruginous colour, with tlu^bdom en more dusky 
towards the tip.

The exotic Oestri arc prob;!bly numerous, but 
are at prt?sent very little known.1 

W hether the formidable Afri</an*Fly, described 
by M r. Bruce under the name X)f Z'mb * or Tsalt- 
Ktlya may be referred to this genus or not, I shall 
not pretend to determine: there are however some 
particulars in its history which would lead oue to 
suppose it an Oestrus.

“ This insect (says M r. Bruce,) is a proof how 
fallacious it is to Judge by appearances. If  we 
consider its small size, its weakness, want of variety 
or beauty, nothing in the creation is niore con­
temptible and insignificant. Yet passing from 
these to his history, and to tlie account of his 
powers, we must confess the very great injustice 
we do him from want of consideration. We are 
obliged  ̂with the greatest surprise, to acknow­
l e d g ‘d tiial tll|>^ huge animals the Elephant, the 
Rh:hoceros, the Lion, and the Tiger, inhabiting 
tl)e saihe woods, are still vastly his inferiors, and

• Bruce’* trivelj, vol. I. p. 388, and vol. V. p. 188.
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tiiat the appearance of tiiis small insect^ nay, hi« 
-very sound, Uiough lie is not sieen, oecasioas more 
trepidation, lUQvement, and disorder, both in the 
hum aa and brute creation, than would whole herds 
of these monstrous animals ̂ collected together, 
though tlieir nuinbcr was i i ^  tenfold proportion 
greater thaa it really is.” J '

“ This insect is ci^Ileji^ im i; it has not lx?en 
described by any nat<.falist. I t  is in siae very 
little largt'r tiian a f t j e ,  -and his wings« which are 
broiuler than I h o s ^ f  a beo, plticed separate, like 
those o i 'a  F ly: Ifoey are of pure gauze, w itliout 
colour or “s^jot tl>em; the he:ul is-large, the 
upper jaw  or lip isViharp, and has at the end of it 
a stroug-pointfHl hair o f about u quarter of an 
inch long; the lower jaw  has two of these pointed 
hairs, and this pencil of hairs, when joined toge­
ther, miikes a  resistatice to tlie fuiger nearly equal 
to that of a  strong hog’s bristle. Its legs are ser­
rated in the inside, and the wlwle covered with 
brown hair' or down. As soon as this plague ap- 
pi-ai's, th<;ir bu;sziug is heard, all the cattle 
forsake tlieir fiwd, and run wildly about the plain, 
till they die, worn out with fatigue, fright, ajid 
hunger. No reintidy remains for the residents on 
sucli si>ots but tv leave the black eaith, and hasten 
down to tlie sauds of .\tbu ra , and thereJJjey^ re­
main whiie the rains last, this cru'e î eneray^»H^ver. 
daring to pursue tijem farther.”

“  Wlmt enables the sliepljerd to perform tlie 
long and toilsome joiirnies across Africa is the 
Camel, empltatically called the ship, o /' th t detert.
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TTiough his si*c is immense, as is hia strength, 
and his body covered with a thick skin, defended 
with strong hah*, yet still he is not capable to sus* 
tain the violent punctures tin* fly makes with his 
proboscis. H e musLlose no time in removing to 
the s a i ^  of A tbara;vor when once attacked by 
this fly, his body, h e ^  and legs, break out into 
large bosses, which sw el^^reak , and putrify, to 
the certain destruction of th ^ re a tu re . Even the 
Elephant and Rhinoceros, wh<^^l)y reason of their 
eiuormoas bulk, and the vast q u ^ t i ty  of food and 
water they daily need, cannot sh it to desert and 
dry places as the season may retWirt!, are obliged 
to roll themselves in mud and m/re, which, when 
dry, coats them over like armour, and enables 
them to stand their ground against this winged 
assassin; yet I have found some of these tubercles 
upon almost every Elephant and Rhinoceros that 
I  h»Te seen, and attribute them to this cause,”

“ All the inhabitants of the sea-coast of Me­
linda, down to Cape Gardeian, to Saba, ami the 
south of the Red Sea, are obliged to put themselves 
in motion and remove to the next sand in the be­
ginning of the rainy season, to prevent ail their 
stock of cattle from being destroyed. This is not 
a partial emigration; the inhabitants of all tlie 
eountiuefl from  ̂the mountains of Abyssinia north­
ward, lut the co»!.ltnence of the Nile and Astabo- 
rt«, are once a-year obliged to change their abode, 
and seek "protection in the sands ctf Bejaj nor i« 
tliere any alternative, or means of avoiding th i^  

V. VI. p. II. 24



though a hostile band was in their way, capable 
of spoiling tliem of half their substance.”

“  O f ivll that have written upon these-countries, 
the prophet Isaiah alone has given ah account of 
this animal, and the manuer of its operation.

A nd it shall come to pasdin  that day, ihtit the 
Lord shall hiss f o r  the that is in the uttermost 
part o f  the rivers o f ^ g y p t ."—“ And they shall 
come, a>id shall r e s t ^ l  o f  them in the desolate vaC 
lies, and in the iJ ies o f the rocks, and upon all 
thorns, and uporynll hushes." Isai. ch. 17. v. 18. IQ.

By tlie exprAsion of resting in tiie desolate val- 
lies &c. Mr.* Iw ice understands tlie Prophet to 
mean “ tUat tiiey sliall cut off from the cattle their 
usual retreat to tiie desert, by taking possession 
of those places, and meeting them where ordina­
rily they never come, and which therefore are the 
refuge of the cattle.”

“  Providence, (says M r. Bruce) from the begin- 
u iag  it would seem, had fixed its habitation to one 
species of soil, being a black liat eartb, extraor­
dinary fruitful as it was, it seems from the first to 
have given a  law to the settlement of the country. 
I t  prohibited absolutely those inhabitants of the 
fat earth, called M alaga, domiciled in caves and 
mountains, from eujoying tiie help or labour of 
auy beasts of carriage. I t deprived t l j ^  qf their 
iiesh and milk for food, and r i^  tow ^otber 
natioa, whose nmnners were just the revensiof the 
first. These were the siiepherdb, leading a wan­
dering life, aud preserving these immense herds
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of cattle by conducting them into the sands be­
yond the limits of the black earth, and bringing 
them back again when the danger from the insect

OESTRUS. 371

was over.”
“ We cannot the history of the plagues 

which God brougliyupon Plwraoh by the hands 
of Moses, witliout stooping a moment to consider 
a singularity, a very p r f^ p a l one, which attended 
this plague of the Fly. ^ w a s  not till this time, 
and by means of this insecN  ̂ that God said, he 
would separate his people frn^n the Egyptians. 
And it would seem that then a| law wjis giwn to 
them that fixed the limits of tl/rfr’habitation. It 
is well known, as I have repeatedly said, that the 
land of Goshen or Geshen, the possession of the 
Israelites, was a land of pasture, which was not 
tilled or sown, because it was not overflowe<l by 
the Nile. But the land overflowed by the Nile 
was the black earth of the valley of Egy])t, and it 
was here that God confined the flies; for he says 
it shall be a sign of this separation of the people, 
which he ha<l then made, that not one fly shoald 
be seen in the sand or pasture ground, the land of 
Goshen, and this kind of soil has ever since been 
the refuge of all cattle emigrating from the black 
earth to the lower part of Atbara. Isaiah indeed 
sayi that the Fly shall be in all the desert places, 
andV insetfoei fiy the sands$ yet this was a parti­
cular dispensation of providence, to answer a spe­
cial en i, the desolaticm of Egypt, and was not a 
repeal of the general law, but » conlinnatioii of



it; it was an exception, for a particular purpose, 
and a limited time.”

Mr. Bruce adds that this insect has no stin^, 
but that its motion is more rapid than that of tne 
bee, and resembles that of tl^  Gad-Fly in 
land; and that there is som e^ng  particular in its 
sound or buzzing. It is a ^ r i n g  noise, together 
with a humming, which^nduces Mr. Bruce to 
suppose that it proc^Ks, at least in part, from a 
vibration made w itj/the three hairs at the snout. 
He observes fartlyr, that the Chaldee version is 
content with calfmg this animal simply Zcbuby  
which signifies* thl^ Fly in general, as we express 
it in English. Tne Arabs call it Z im b  in their 
translation. The Ethiopic translation calls it 
Tsaltsalya, which is the true name of this j)arti- 
cular fly in Geez, and was the same in Hebrew.
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TIPULA. TIPULA.
I

Generic C/uirstter. X
■ u-

Os capitis elonpati maxilla'4, arched over by the
superiorc foruicata. ';jupper jaw extended from

tlie head.
Palpi two recun'ed, longer 

than tiie head.
Proboscis „ recurved, w y  

short.

Palpi duo recurvi, capite 
lonpiorei.

Proboscis recurvata, brevis- 
siitia.

T T iIE  larger kinds of Tipulse are, in gOM r̂al, 
(listiiifruished by their lengthened bodies, hori­
zontally expanded wings, and the unusual length 
and slenderness of their legs, which are also re- 
maricably fragile; it being difiicolt to handle the 
insect without breaking sonie of its limbs. The 
smaller kinds have inciunbent wings, and in habit 
or general appearance are much a ll i^  to Q^iats, 
and some are so very small as s c a rc ^  to •xcced 
the tenth of an inch in length. The larvse of this 
^ei^us differ in habit, according to their different' 
modes of life, some being terrestrial, and others 
aqoatic: they‘feed on the softer kind of vegetable, 
sabsta^ices, as the fia« fibres d* rootj, &c. &c.

The largest of the European Tqtula; if the 
Tipula rrvosa of Linnasus, often measvi^Hf^ tMlV 
than an ixtch and half in body, and is dMJm-

-



guished by the colour of its wings, which are 
transparent, with large dusky undulations inter­
mixed with white towards the rib or upper ed f^.
This insect proceeds from a dusky or g r^ ish  
larva of a lengthened form, and destitute of legs; 
it is found beneath tlie roots of grass in meadows, 
gardens, &c. and in tiie nionths of July and Au­
gust clianges into a leu^hened and pointed chry- '  
sal is of a dusky colour, out of which in September 
proceeds llie complete annnal. This is popularly 
known by the title of Long-I^gs, and is frequently 
seen in houstv! during the autumnal evenings, 
when it is remarkable for the propensity, in com­
mon with many other insects, of flying towards 
the flame of candles, and in consequence, often 
perishing in the blaze.

Tipula hortorum, or the Garden Tipula, is of 
somewhat smaller size than the preceding, and is 
produced from a larva and chrysalis of similar ap­
pearance with those of the former kind, but of a 
darker or blacker colour: the larva is found under 
grass-roots, &c. The wings of this species are 
transparent, with obscurely-marked wliitisli varie­
gations.

Tipula okracea is a very common species, of 
nearly similar size with the precetling, and |vith 
transparent wings with a dusky rib or upper edge.
Its larva iuliabits garden-grounds,'where it com­
mits ravages among various plants; in its appear­
ance it resembles those of the former kinds. It 

' may be added, that the chrysalis, in most of the 
terrestrial insects of this tribe is furnished at the

I
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upper part, with a pair of short, horn-like pro­
cesses, perhaps operating as a kiud of spiracuhi: 

'Ihis particularity is however still more striking in 
th6<!e which belong to the aquatic kinds.

Ti'^e Tipula cormctna is of middle size, and has 
transparent wings with a marginjil dusky spot, 
and the body yellow, with three longitudinal 
dusky streaks. Its larvs’ . which is found in mea­
dows, &c. is brown, with il flattened or truncated 
tail, beset with a certain number of radiating 
soft spines or processes, and the chrysalis is slen­
der, and furnished, as in most otliers, with mimite 
spines about its segmetits, by tile assistance of 
which it is enabled to elevate itself to the surface 
when the time of its ultimate change takes place.

Tipula crocata is one of the few insects of this 
genus adorned with livtly colours: it is of a po­
lished black, with yellow rings round the ab<lomen.

Of those in which the wings are generally in­
cumbent, thQ Ttpulu plumosa, so luimed from its 
plumed antennae, may serve as an example, l l i is  
insect is of the size of a Gnat, which it so much 
resembles in its general appearance as to he fre­
quently mistaken for one: its colour is a greeni.sh 
brown. The larva is aquatic, bears a consldefable 
resemblance to those of the genus Culex, as does 
likewise the chrysalis or pupa, which, inrteiMl of 
lying dormant during this state, is locomotive, 
playing about in the water, like the larva, and, at 
ihe* tihie of its change, springs to the surlacc* In 
order to give birth to the complete i u ^ ’t.^

Among the very small Tipulae none, is inorc fa-
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miliar than the elegant species called by Linnaeus 
Tipula pkalcrnoides. TTiis minute fly is very fre­
quently observed in great numbers on w in d o ^  
during the decline of summer, appearing princi­
pally in tiie evening. It has so little the appear­
ance of a genuine Tipula, that it would hardly be 
considered as belonging to this genus by a com­
mon spectator. Its general length is about the 
tenth of an inch, andnhe wings, which are very 
large in proportion to tlie insect, are of an oval 
sbapi', and of a grey colour, elegantly mottled 
or variegated witli dusky sj)ecks: the edges are 
deeply fringed' with hair, and the nerves beset 
with obloug scales or feathers, and the whole in­
sect, microscopically examined, exhibits a highly 
elegajit appearance.

Tipula hirta so much rfesembles the last, that it 
might perhaps be rather considere<l as a variety 
or sexual difference than truly distinct: it is how­
ever a trifle larger and of a darker colour. There 
can be little doubt that the Larvae of these minute 
species are aquatic, but tliey seem to be hitherto 
undescribed.
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DIOPSIS. D IO l^IS. 

Generic Character.

Antenna  miiiimsc, sctacese.

Oculi pedunculati; pedun- 
culis longissimis.

Antenna very small, seta­
ceous.

Eyes situated on very long 
footstiiiks.

X H  E genus Diopsis, which has no place in the 
twelfth edition of the Systema Natur®, was insti- 
tuted by Andrew Dahl, a pupil of Linnaeus, in 
an entomological dissertation published at Upsal 
in the year 1775. The only species hitherto dis­
covered is the Diopsis ichneumonm, a small insect 
of about the size of an A nt, and highly remark­
able for the singular appearance of the eyes, 
which appear seated at the tips of a pair of long 
styles or processes, at first sight resembling an­
tennae. The general colour of the animal is ru­
fous brown, with the thorax and extremity of the 
body darker or bJacker than the other parts: on 
the hind part of the thorax are placed two spnies 
in the middle, and one ou each side: the wings 
are transparent, each marked towards th6 upper 
part of t ^  tip by a  black spot. The insect is said 
to be a native Guinea.



MUSCA. FLY.

Generic Character.

Os proboscide carnosa, la- 
biis duobus laterolibus.

P alpi nulli.

M outh formed into a fleshy 
proboscis, with two late­
ral lips.

P alpi none.

t l E  vast extent of the genus M usca makes it 
necessary to divide the whole into different assort­
ments, in order to the more ready investigation 
of the species. These divisions are institutc“d 
from the form of the autenn;e, which are either 
simple, (without any lateral hair or plume;) or 
armed, (that is, furnished with a lateral hair or 
plume.) These divisions are farther separated 
into others, according to more or less downy or 
hairy appearance of the insects.

The first section of this genus comprehends 
such Flies as have simple antenna?.

The I.Arvap, in the different tribes of Flics, 
differ far more in habit than the complete insects; 
some being terrestrial, and others aquatic. Those 
of the more common kinds are emphatically dis­
tinguished by the title of Maggots, and spring 
from eggs deposited on various putrid substances. 
Several of the aquatic kinds are of singularly cu-
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rious formation, and exhibit wonderful examples 
of the provision ordained Nature for the pre­
servation of even tlie m ean^t and most seemingly 
contemptible of aniinab. Several are inhabitants 
of plants, feeding during this state on other living 
insects.

Tlie general form of the Chrysalis or Pupa is 
that of an oval, differently modified, according to 
the species, and formed by the external skin of 
the larva, which hardens round the chrysalis. 
Some species however cast their skin before their 
change into the pupa state. ,

In this division one of the most remarkable 
species is the Alusca Chamitkon, which is a large 
black Fly, with a broad, flattish abdomen, having 
the sides of eacii segment yellow, forming so 
many abrupt semi-bands across that part. It pro­
ceeds from an aquatic larva, of very considerable 
size, measuring two inches and half in length; 
of a somewhat flattened shape, and of a brown 
colour, with a narrow or slender front, the body 
widening by degrees towards the middle, and 
from thence gradually tapering to the extremity 
or tail, which is terminated by a circle of radiating 
or diverging hairs. This larva is cc^m on in 
stagnant wjiters during the summer months, and 
passes into its chrysalis, state without casting its 
skin, which dries over it, so as to preserve the 
former appearance of the animal in a more con­
tracted state.

* In  this division also stands the Musca Vermileo, 
a  middle-sized Fly, of a somewhat lengthened
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form, with a distant resemblance to a T ipula: it is 
of a dull yellow colour, with transparent w ings; 
the thorax marked above by two black lines, and 
the abdomen by a  triple series of black spots. 
The larva of this species measures about three 
quarters of an inch in length, and is of a pale 
yellowish grey colour; slender or sharpened in 
front, and growing gradually broader towards the ' 
tail. I t  is found in the Southern parts of Europe, 
and is not uncommon in some districts of France, 
and is remarkable for practising a method exactly 
similar to that of the Hemerobius Formicaleo in 
order to obtain its prey4 excavating a circular pit 
or cavity in the d^y sand; concealing itself be­
neath the centre, and-thUu waiting the arrival of 
any small insect which may happen to fall into it, 
and after absorbing its juices, throwing out the 
exhausted remains to a considerable distance from 
the verge of the cavity. This larva seems to have 
been first observed and described by Reaumur, in 
the Memoirs of the French Academy for the year 
1752. I t assumes the state of a chrysalis by 
casting its skin, which rolls to the hinder part of 
the botly: the chrysalis is of a dull reddish colour, 
and is rounded or clubbed at the upper part, sud­
denly tapering from thence to the extremity, and 
after lying nine or ten days, gives birth to the in­
cluded insect.

O f the Downy, or slightly hairy Flies with 
bristled antennas one of the most remarkable is 
the Musca tCHOx, which is about the size of a 
Drone, and of a  brown colour, with transparent
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vrings, and the first segment of the abdomen yel­
lowish on each side. I t  proceeds from a larva of 
a  v e ry  singular appearance, being a long-tailed 
brown maggot, of rather slow motion, measuring 
about three quarters of an inch in length, exclusive 
of the tail, which is extensile, and consists of a 
double tube, the exterior annulated into numerous 
segments, and the interior slender, and terminated 
by a circle of hairs, surrounding a spiraculum or 
air-hole. This maggot is seen in muddy stagnant 
waters, drains, and other places of the dirtiest 
description; and notwithstanding its unpleasing 
appearance, exhibits, when accurately examined, 
many particulars well worthy of admiration: the 
feet in particular, which are seven in number on 
each side, are wonderfully calculated for enabling 
the animal to ascend walls or other perpendicular 
places, in order to seek some proper situation in 
which it may undergo its change into chrysalis, 
being very broad, and beset on their under sur­
face w îth numerous, small, hooked claws; giving 
it the power of clinging with security during its 
ascent.

O f this larva a particularity is stated, on tlie 
authority of Linnaeus, which, if true, may indeed 
well be numbered among the Miracula lmect<h 
rum; (tl>e title of the paper in the Amoenitatet 
Academics, in which it is announced,) via. that 
being a frequent inhabitant of tlie turbid pulp 
used in the operation of paper-making, it i* often 
exposed to the action of the wooden mallets used 

process, as well as squeezed in the strongest

•
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presses; and yet survives uninjured these seem­
ingly destructive operations!!! That I may not 
seem to do injustice to the author by carelessly 
quoting his observation, I shall here give it in his 
own words. “ Mnsca tenax mira pollet proprie- , 
tate, quas possibilitati physicjc repugnare videtur. 
Larva enim quie inter ramentJi papyracea aquas 
iramersa, diim pappus conficitur a bibliopegis, 
malleis ligneis tunditur & fortissimo prelo compri- 
mitur, iucolumis tanien vivit.” Am. Acad. 3.p. 331.

This is confirmed in the Systema Naturae, where 
we find the observation “ Larva taxacissima, xix 
prelo destruenda,” wiiich is also repeated by Fa- 
bricius in his Species Insectorum.

The above larva commonly changes to a chry­
salis about the end of August; the skin contract­
ing, and drying round the body, and the tail con­
tinuing, in a shrivelled state. After thus remain­
ing about the space of a fortnight, it gives birth 
to the complete insect, which has so much the ge­
neral appearance of a Drone that it is very fre­
quently mistaken for such. It is extremely com­
mon during the month of September.

Musca ptndula, which belongs also to this divi­
sion in the genus, is a moderately large, and jery 
beautiful insect. Its colour is black, with four 
bright yellow stripes down the thorax, and three 
broad, interrujited bars across the abdomen; or, 
in other words, this Fly might be described as of 
a bright yellow colour, with the thorax mr>jked by 
four longitudinal black lines, and the abdomen by 
three transverse ones, connected by a black strije

3S1  FLY.
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down the middle. Its larva, which is an inhabit­
ant of stagnant waters, is of a still more remark­
able appearance than that of the immediately pre­
ceding species, which it resembles in size, but i* 
of a paler colour, and furnislied with a tail of 
greater length, composed of a double tube, the 
interior of which is very slender, extensile at the 
pleasure of the animal, to a vast length, and ter­
minated by a very small spiracle. The length of 
this tube is therefore varied according to the 
greater or smaller depth at which the insect chuses 
to continue; the tip reaching to the surface, in 
order to supply the requisite quantity of air. 
Sometimes great numbers of these maggots are 
found coiled or twisted together by their tails, in 
such a manner tliat it is by no means easy to se­
parate any one from tlie rest. The Chrysalis re­
sembles that of the Mttsca tenax, the remains of 
the tail being visible in a dried and contracted 
state. The complete insect is frequently seen on 
flowers during the autumnal season.

Among the hairy or bristly Flies with plumed 
antennae stands the well known species called 
Musca carmria*, or the common large Blow-Fly. 
This, as every one knows, deposits its eggs on 
animal flesh, either fresh or putrid, l l ie  larvae 
or maggots hatch in about the space of a few 
hours, and when full grown, which happens in 
eight or ten days, are of a white or yellowish
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white colour with a slight tinge of pale red, and 
of a lengthened i>hape, with a sharpened front, in 
which the mouth is situated, and from whence the 
body gradually enlarges in size to the last or ter­
minal segment, which is of a very broad and flat" 
tened form, surrounded by several slightly promi­
nent tips, and furnished with a pair of dusky 
specks resembling eyes; so that an inaccurate 
spec'tator might easily mistake this part for the 
head and tiie proper head for the tail. When the 
animal changes to a chrysalis, the skin dries round 
it, and the whole assumes a completely oval fonn, 
and a reddish <colour, soon changing into a  red­
dish brown. In ten days more the Fly itself 
emerges, which is too well known to require par­
ticular description.

Mutca v'mpara greatly resembles the preced­
ing, and is tbund in similar situations, but is 
viviparous, disclosing small ready-furmcd larvA 
instead of eggs, which in tliis species are hatched 
internally. This particularity 's  not confined to 
the present species, but has been observed in 
tome others erf" this genus.

To this as well as the preceding has been ap­
plied the observation Tres muscce consumimt cada­
ver eqm ague dto ac leo; tlic number of larvw 
proceeding from the flies, and the quick evolution 
of the successive broods destroying the same quan­
tity of flesh in a given time as the predacious 
quadruped, who devours a great quantity at cer­
tain intervals onlyj while the process of destruc-

8 8 4  FLY.
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tion continues with uuremitted perseverance on 
the part of one or other of the respective races of 
the Flies,

Of the liairy Flies with bristlwl antennae, the 
Musca grossa, the largest of all the Eimipean 
Flies, affords a good example. It is considerably 
larger than the largest blow-fly, and is of a black 
colour, with the wings dull orange-coloured at 
their base. In its general appearaucw it greatly 
resembles the Musca raeridiana, which is similar 
in colours, but stands in a different division in the 
genus, viz. among the hairy flies with plumed 
antennae. ^

Musca jiava is one of the smallest but most efc- 
gant of the European flies, and is not very un­
common during the autumnal season, being ob­
served in gardens and in windows. It is about 
the eighth part of an inch in length, and of « 
yrilow colour with bright goW-greeii eye*.

FLY. 3 8 3
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TABANUS. TABANUS.

Generic Character.

Os proboscide carnosa, ter- 
minata labiis duobus.

Jtostro pal pis duobus subu- 
latia, probosc^di laterali- 
bus, parallelis.

Mouth formed into a fleshy 
proboscis, terminated by 
two lips.

Rostrum furnished with t̂ •̂o 
pointed palpi, placed on 
each side of, and parallel 
to the proboscis.

I n  general app>earance or habit these insects 
bear an extreme resemblance to those of the pre­
ceding genus. The hirgest of the British species 
is the Tabanus bovinus of Linnaeus, having the 
appearance of a very large* grey or pale-brown 
Fly, marked down the back by a series of large, 
whitish, triangular spots, pointing downwards: on 
each side also is an approach to a similar appear­
ance, though less distinct than that of the dorsal 
row. This insect, like the rest of its genus, is seen 
during the middle and the decline of summer; 
generally in the hottest part of the day. It is 
extremely troublesome to cattle, piercing their

* Often measuiing near an inch in length.
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skin with the lancets of its trunk, and sucking the 
blood in such a manner as to cause considerable 
pain. It proceeds from a large, dusky-yellowish 
larva, nearly resembling that of a Tipula, and 
marked by transverse blackish streaks or rings: 
it resides under ground in moist meadows &c. and 
changes to a cylindric, brownish chrysalis, with a 
roundish or very slightly pointed extremity; out 
of which, in the space of a month, proceeds the 
perfect insect.

Tahanus tropicus is of smaller size than the 
preceding, and of a brown colour, with the sides 
of the abdomen bright ferruginous. It is a less 
common species than the former.

Tabanus pluvialis is of the size of a window fly, 
but of a somewhat longer shape in proportion: it 
Is of a dull brown colour, with the wings of a si­
milar cast, but marbled or variegattd with very 
numerous whitish specks: this is a very trouble­
some insect during the latter part of summer, 
fastening on the legs, hands, &c. and causing 
considerable pain by the puncture of its proboscis: 
it is observed to be peculiarly teasing on the ap­
proach of rain.

Tabanus cxcutitns is an insect of singular 
beauty. It is of the size of a common window 
fly, and of a  yellowish brown colour varied with 
black; the wings are transparent, and marked by 
large black bands or patches and the eyes are of 
the mbst vivid or lucid green, marbled with black 

. spots and streaks. It is by no means uncommon 
^during the autumnal season.

TABANUS, 387



CULEX. GNAT. 

Generic Character.

Os fteuleis setaceis Ihtra va- 
ginam flexilem.

Mouth consisting of seta­
ceous piercers within a 
flexible sheath.

H A T  well-known insect the common Gnat is 
produced from an aquatic larva of a very singular 
appearance, and which, when first hatched from 
the 6gg*, measures scarcely more than the tenth 
of an inch in length. In the space however of 
fourteen days it arrives at the length of something 
more than half an inch. In this state the head is 
very large* and furnished on each side with a pair 
of jointwl processes resembling antennae; the 
thorax large and angular; the body suddenly less- 
ening from this part, and continuing of nearly 
equal diameter to the tail, which is of an abruptly 
truncated figure, and tipped with four foliaceous 
processes: before the setting on of the tail is a 
long, tubular, projecting jjrocess, nearly at a right

* The eggs of the Gnat are depoiited in dose-set groopes of 
three or four hundrtxl together, and are very small, of *a broMrn 
colour, and of a cylindric shape with pointed tips: the whole 
groupe is placed on the sur&ce of the water, close to the leaf 
•talk of some water-{dant. j
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an>?ie from the abdomen, and terminating in a 
tubular opening, verged by four ovate scales, two 
of which exceed the rest in size: the whole animal 
is of a brownish colour, semitransparent, and be­
set on each side the head, body, and tail, with 
large tufts of hair: its motions are very lively, 
and are conducted with a kind of convulsive ra ’̂ 
pidity, in different directions, and to a small di- 
staiice at a time. It feeds on the minute vegetable 
and animal particles which it fmds in plenty in 
the stagnant waters in which it resides, and, wlien 
arrived at its full growth, casts it* dtin, and com­
mences chrysalis, the aspect of which is hardly 
less singular than that of the larva, the head and 
thorax appearing connatc, and exhibiting a large 
ova! mass a t the upper part of the animal, while 
the body bends downwards beneath: the thorax 
is furnished on each side with an upright short 
tube or spiracle, and it is from tliese parts that tlw 
animal frequently hangs suspended from the sur­
face o f tiie water; the tail is tipped with a pair of 
leaf-shaped processes. This chrysalis, like tlie larva 
from w'hich it proceedisd, is loco-motive, spring­
ing about in the water nearly in a similar manner. 
W hen ready to give birtli to the included Gnat, 
which usually happens in the space of three or 
four days, it rises to the surface, and the animal 
quickly emerges from its confinement.

The Gnat is supposed to feed botli on animal 
and vegetable juices, but p©rh;4)s chiefly ou tlie 
latter, since, as Reaumur observes, of the mil- 
lioD^ on millions which swarm iu the marghy re-
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gioiDR where they a re  erolved, it can rarely  fall to 
the lot > of one in an hnndre*! to  taste blood once 
ki its life. . , >fl]

•The inconveniences, and even torments, expe­
rienced from these iiuects in some parts o f the 
world a re ' liardly to be conceived by. those -who. in­
habit the more fevoured regions of (3ie European 
continent. Instances have often been known to 
occut bf pertonfl whose faces or limbs have been 
throtf n 'into sudi a  severe inflammation as even to 
th rc^ en  the most serious consequences.

A  warm, rainy season, is most favourable to the 
evolution o f Gkat.s, and, in such summers, parti­
cular idistriots in most countries are occasionally 
peitered by theip legions. In  the Philosophical 
TfaBBaotions for the year 176/ we have an in> 
fltancc of tlm 'k ind  in the neighbourhood o f Ox­
ford,, aommunicated b tt the late learned M r. 
8wiuton of that U n ivcr^y .
. .  U'-
\ ■ IWI' ' O:tford, Nov. 16. 1 J§6.
M ■“  The Gnats have been more numerous^ as well 

<18 tndp* noxious here* during the months of July, 
’August, and Steptember, 1766, tluui perhaps they 
were ever known before in the memory o f man. 
So m any myriads of them have sometimes occu- 
^ ied  the same part of the atmosphere, in cdnti- 
guoiis boditis^ that they have resembled a vary 
blai'ic cloud, greatly darkened the air, suid almost 
totally interoepted the solar irays. The repeated 
blteB'likesvisc' these malignant insects, have 
beeu so severe* that , the legs, arms, l>eiuls» and



o th tf parts affected by them, ia  many persons^ 
have been swdlod to an cnonnous^««. The co*. 
lour also of tliese parts, at the same time, wa» 
red and fiery, perfejtly similar to  tiiat o f; soma of 
the most aJarming iuflammations.Mi I , .

M r. Swinton adds that the swarms of theea 
mals were observed to aseend in columns of at' 
least fifty or sixty feet in height. »

But of all the European nations that of Lap­
land seems to be the greatest sufferer from these 
vexatious animals, which, during the heats of the 
short summer, fill the air with such swimuiiig 
myriads, that the poor inhabitants can hardl^n 
venture to walk out of their cabinsj without 
liaving first smeared their hands and faces with a 
composition of tar and creamj which is found by 
experience to prevent their attacks. Yet even 
this seemingly unfavourable circumstance may be 
considered, in another point crf vieW* as constitutr 
ing one of the advantages of the country, being, 
in the expressive words of Linnaeus “ Lapponum 
calmvutas f e l i c i s s m a since the legtoiu of Harvae 
which fill the lakes of Lapland form a delicious 
and tempting repast to innumerable multitudes of 
aquatic birds; and tlius contribute to the support 
<if the very nation which they so strangely infest.

 ̂ I t  may be added that the formidable ioseqt 
called the Musquito^ so much dreaded by the in- 
fudntants-of the W est-Indies.iirid America, wlietB 
its. Inte aeems to sperate with peculiar malignity, 
is supposed to  be no other than a  variety *of ^he 
common European G nat, which derive# additiontl
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GNAT.

vigour from the  warmer and moister atmosphere 
of the regions of the W estern Hemisphere.

The true structure of the proboscis or piercer of 
the G nat, which, in its immediate operation, pro­
duces no very acute pain, but which is so often 
•uccpeded by such troublesome consequences, is 
not very easily determined. It seems however to 
consist of an external scaly sheath or tube, longi­
tudinally divided by a continued slit, and so flex­
ible as to be conveniently doubled or bent in a 
greater or less degree while the secondary or in- 
eluded tube is in the act of absorption. This se­
condary or incfuded tube appears to consist of live 
parallel, linear parts, fonning by their junction 
or juxtaposition a firm, yet exquisitely fine sucker, 
which is forced into tlie skin of the animal at­
tacked by the Insect. The swelling which takes 
plaoe after the bite must be supposed to be owing 
to  some acrimouious fluid injected into tlie punc­
tured part, *ud which may cause the blood to 
iow  with greater facBity into the proboscis during 
the time that organ is employed.

■Culex puUcarm, or Midge, is a much smaller 
species, and is distinguished by having the wings 
marked by three dusky spots.

CuUx repums is also a  very small insect, and is 
of « black colour, with transparent wings, and 
the legs marked by  «  white bar. I t  b  particu­
larly trottbleflome in  marshy liistricts duriug tl«  
emening, by f t«  oraeping motioB ou the d u n  the 
fiace, Ac.

V '  >
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EMPIS. EMPIS.

Generic Character.

Os rostro corneo, inflcxo, 
bivalvi, thorace longiore; 
Talvulis horizontalibus.

Mouth with a homy, iu- 
flected, bivalve snout, 
longer than tiie thorax, 
with horizontal valves.

I n  point of habit the insects of the genus Empia 
bear some resemblance to those of Tipula and 
Culex. One of the most familiar species is the 
Empis I'foida of Linnaeus, which is a brownish fly, 
with the thorax marked by three longitudinal 
black lines: the legs are rufous or ochre-coloured, 
and the feet blackish: the wings are transparent, 
with dark veins, lliese insects are-iobserved in 
fields atid gardens. Degeer informs us that in 
the year 1773  vast numbers of this species were 
observed on the ears of rye in some parts of 
Sweden, and were believed by the people to have 
consickirably injured the crops; but this he con­
siders as an unfounded notion. They principally 
feed on the smaller kind of flies, &c.



Empis borealis is of a more slender form than 
the common window fly, and of a blackish colour, 
with very large, broad, oval wings, of a brown 
colour, and rufous legs, varied with black. I t 
is observed in similar situations with the pre­
ceding.

3 9 4   ̂ EMPIS.



///

,fnj'u/ nhioni/'ifd

<rolairan^ htnti nuuf/urieJ

>ii t iM'niiutu MiiJi head nia^nuutJ

5i fell i( ,• (i ' •
,  rcjrtrtUii. n-iUi h t'M  maiftuA-a

tmUutU *t- ti t t f in nm jVm.



CONOPS. CONOPS.

Generic Character.

Os rostro porrecto, genicu- I Mouth with a porrccteti, 
iato. I Jointed snout.

Or this genus the most common species is the 
Conops calcitrans of Linnaeus, remarkable for its 
extreme similitude to the common window-fly, 
for which it is very frequently mistaken, but, if 
closely examined, will be found to be clearly dis­
tinguished by its strong and pointed proboscis, 
stretching forwards from an elbow or joint a t its 
lower part. This insect, during the autumnal 
season, is very troublesome both to men and 
cattle, causing a sharp or pungent pain by the 
insertion of its proboscis, while in the act of suck­
ing blood. I t  is, according to Linnajus, the prin­
cipal cause of the wincing and kicking motion so 
frequent in horses during the heat of the day. 
Like tlie Tabani and some other flies it is most 
troublesome on the approach of rain.

CmXops irritans Lin. much resembles the preced­
ing, but is not much more than half its size: its 
habits are the same; causing uneasiness to cattle



while feeding, and, according to Linnaeus, proving 
beneficial to them by inducing a continual mo­
tion, and thus preventing them from perishing by 
indolence and rep letion!! I

Conopt rostrata is of the size of a window-fly, 
and is black, with a yellow abdomen, and a strung, 
conic snout, the base being thicker than in other 
insects of the genus.

3 y 6  c o N o p s ,
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ASILUS. ASILUS.

Generic Character.

Oi rostro comeo, porrecto, 1 Mouth with a strait, horny, 
recto, bivalTi. | bivalve siiout.

T h e  most common European species of AsUus 
is the Asilus crabromformis, a moderately large 
insect, nearly equalling a Hornet in length, but 
of a much more slender and sharperied form: the 
head and thorax are of a ferruginous colour: the 
eyes black: the upper half of the abdomen velvet- 
black, the lower half bright orange-colour, the 
whole having a bright silky or downy surfiu;e: the 
wings are dull yellow-brown, semi-transparent, 
and marked on their inner edge by several dusky 
triangular dashes or spots, with the bases towards 
the edge of the wing.

Thought of a somewhat formidable aspect, this 
insect is incapable of piercing with any degree of 
severity. It preys ou the smaller kind of insects, 
and proceeds from a snjooth, yellowish-white, 
subterraneous larva, of a lengthened shape, and 
dcstitdte of legs: the pupa resembles that of a 
Tipula,

The Asilus gibbosus is a larger species, nearly



equalling a  hornet in thickness as well as in 
length, and is entirely of a deep-black colour, 
with the three term inal segments of th6 abdomen 
white: the whole is accompanied by a silken 
lustre as in the preceding species; the front of the 
head is of ^ greyish caM. This species is a native 
of the northern parts of Europe and occurs in- 
Lapland.

Jsilus ftavus is of the size of a Wasp, and of 
a black colour, but covered with shining down, 
which on the thorax is grey, and on the abdomen 
orange-yellow,

Asilus forcipatus is considerably smaller than 
tlie preceding, and is of a blackish brown colour, 
with the sides of the abdomen yellowish: the tail 
of the male is forcipated; that the female 
simple.

Asilus tipuloidcs is one o f the smaller species, 
and is of a grey colour, with three black lines 
down the thorax.

3 9 8  ASILUS.
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BOMBYLIUS. BOMBYLIUS. 

Generic Character.

Os rostro porrecto, setaceo, Mmith furnished with
longissimo, btvalvi: val- 
vuiis horibontalibus intra 
quas aculei sctacci.

very long porrected, se­
taceous, bivalve trunk, 
w itli horizontal valves in-

I eluding Setaceous pierc­
ers.

A H E  insects of the genus Bombylius have an .ap­
pearance somewhat resembling that of the smaller 
kinds of Humble-Bees, being thickly covered with 
erect downy hair: their flight is rapid, and they 
may be frequently observed to hang as if sus­
pended, over a flower, in the manner of some of 
the Sphinges or Hawk-Moths, rapidly vibrating 
their wings, and darting olT, on the least disturb­
ance, to a considerable distance, llje  most 
common species, the Bombylius medius, is often 
seen, in the early part of Spring, in gardens and 
fields, and is readily distinguished by its downy 
bee-like body, and its strait, sharp-pointed pro- 
boscioi Its colour is pale chesnut-brown, with 
whitish-yellow hair; and the wings are blackish 
along the whole length of the upper half, the re­



4 0 0 BOMBYLIUS.

mainder being transparent and marked by pretty 
numerous black spots.

Bomhylius major Lin. greatly resembles the 
above, but is described as having the wings de­
stitute of spots, being only marked by the black 
upper division; the Linnaean characters however 
of these two species of Bombylius hardly seem 
sufficiently distinct.

The genus Bombylius is not very extensive.
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HIPPOBOSCA. IIIPTOBOSCA. 

Generic Character.
K

Os rostro bivalvi, cylin- 
drico, obtuso, nutante.

Corpus deprcssum.
Bedes unguibiu pluribiu. 

>■*. . .

Mouth fu rn is h e d  w i th  a  b i­

v a lv e ,  c y l i i id r i c ,  o b tu s e ,  

n u t a r i t  s n o u t .

Bod^ depressed.
Feet furnish^ wiU» several 

cldws.

T h e  geivus Hippobosca is ronxarlcablc for many 
singularities. It is not an extensive gf!nn»; the 
European Hippoboscae, so far as our present en­
tomological information readies, scarcely afTordiitg 
more than five or six distinct species. Of these 
the most familiar is the Hippobosca c(juina, or 
Horse-Fly, so troublesome to those animals, as 
well as to cattle, during tlie decline of summer, 
by its irritating motion, (which is performe»i in 
various directions with equal facility) and by the 
pungent j»ain which its proboscis excites while in 
the act 'of suction. In size it varies in different 
districts, and seems to be largest in tlie southern 
climate^. It usually however measures something 
more than a quarter of an inch in length, and is

V . V I. p .  I I . 2 .6



of a flattened form, with a rounded abdomen, and 
moderately broad obtuse wings: its colour is a 
blackish chesnut, with the thorax speckled with 
white, and the abdomen marked with obscure 
variegations of a deeper cast: the skin is of a re­
markably strong or coriaceous nature, since the 
insect may be pressed strongly between th e ^ i 
fingers without being apparently injured, l ^ e  
female of this insect deposits a single egg at di­
stant intervals, and so very large is the egg as at 
least to equal, if not in some degree to surpass 
the size of the abdomen itself of the parent in­
sect*, In reality however, this seeming egg ma» 
be rather considered as a pupa, since it un^er^^es 
no farther alteration of form: the figure (jf this 
precocious pupa is that of an ovai, with an exca- 
vate<l depression at the lower end: its colour, at 
its first exclusion, is milk-wiiite, except a large 
black spot on the part just mentioned. I t  conti­
nues perfectly inert, and gradually becomes of a 
brown, and at length, of a polished black colour, 
and thus commences a genuine or confirmed 
pupa, which, if opened after a certain period, ex- 
Jsibits the Fly in its unadvanced state and of a 
white colour. I t  often lies during the whole 
winter in this state, tlie Fly em erging in the suc­
ceeding summer.

Hippobosca avicularia much resembles the pre­
ceding species, but is considerably smaller, and

* Hi{^boscK ovum matie facile majiu, potius Fit^ exclu- 
decda in rolatile. Lin. Syst. Nat
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of a dull green colour: it is often observed on the 
bodies of various birds, which it infests in a very 
troublesome degree.

Hippohosca Hirundinis is equal in siae to the 
H. avicularia, and is of a livid greenish colour, 
with the abdomen deeply emarginated behind, so 
«s to represent the usual figure of an inverted 
heart: the wings are of a sharjie^d  or lanceolate 
form; and the feet, instead of Iwing terminated 
by two claws only, as in the generaH^j' of insects, 
have six sharp, curved divisions; and though four 
of these may rather be considered as a kind of 
spurious claws, yet they still operkte as so many 
real unguiculi, and enable it to adhere with great 
tenox:ity. This species is very often observed on 
the \)odies of Swallows, Swifts, and M artins; and 
may almost always be found in their nests. Its 
motion, like that of the two preceding kinds, is 
brisk, but irregular, moving in ull directions with 
equal facility. The egg or pupa of this species is 
at least as large in proportion to the parent as 
that of the Horse-Fly: it gradually changes to a 
jet-black colour, and the complete Fly is usually 
produced from it in the space of a month.

Hippobosca croina is commonly known by the 
name of the Sheep-Tick, and is very frequently 
found imbedded in the wool of those animals. It 
is of a reddish-brown colour, differs from the 
rest of the genus in being entirely destitute of 
wingsj Its pupa is also of a reddish-brown co­
lour, exactly oval, and of a shining surfoce.

HrPPOBOSCA. 4 0 3
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All the Hippoboscas are remarkably tenacious 
of life, and the H . ovina in ' particular, which 
may often be observed in wool that has long been 
packed into fleeces.
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I N S  E  C  T S .

■ ORDER

APTERA.

LEPISMA. LEPISMA.

Generic Character.

Pedes sex, cursorii.

Os paipis duobus sctaccis 
e t duobus capitatis. 

Cauda setosa; setts exten* 
sis.

Corpus squamis imbricatis.

Legs six, formed for run­
ning.

Mouth with two setaceous 
and two headed feelers.

Body imbricated with mi­
nute scales.

Tail furnished with ex­
tended bristles.

JL Linnsean genus Lepjsma is far from ex­
tensive, those enumerated by Linnaeus himself in 
the twelfth edition of the Systema Naturae araount- 
ing to no more than three species.



Of these the chief is the Lepisma saccharinum *, 
frequently called in our Own country, from its pe­
culiar colour and tapering form, by the name of 
the Wood-Fish. This is an insect of great ele­
gance. Its general length, exclusive of the caudal 
bristles, is about half an inch, and its colour a 
bright silvery grey, resembling that of pearls^ 
this colour is owing to a covering of extremely 
minute oval scales, which are semitransparent, 
very easily detached from the animal by a slight 
touch: the head and thorax together form a 
rounded outline, the remainder of the body gra­
dually lessening to the tail, which terminates in 
three long bristles, of similar appearance with the 
antennae. The motions of this animal are (re­
markably qiiick, and it is often observed among 
various domestic articles, particularly sugar. It 
also occurs not unfrequently among old books and 
papers, which it is supposed often to injuref. J t 
is said to be originally an American animal, and 
to liave been imported into Europe among sugars, 
kc. Dr. Browne, in his History of Jamaica, re­
presents it as “ extremely destructive to books 
and all manner of woollen cloaths.”

* Lintueiu feminizes the word, calling it saccbarina, but thii 
it irregular.

f  Though the present insect may occasionally injure books 
and papers, yet it is ce rt^  that the principal ravages committed 
on those artid^ are owing, to insects of the geaera of Dermestes 
and Ptinus, «lid particularly to the Ptinns pecttnicomis, ^«bich, 
in the course of a few days, during very hot weather  ̂ and in 
ptooes where it happens (a abeqad  ̂ will newly dpstray a book by 
innumerable perforations.
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The nature of this insect appears to have been 
sirigularfy mistaiien by that ingenious observer 
Mr. Henry Baker, who, in his work entitled 
“ The Microscope made easy,” calls it “ the 
Nymph of the Clothes or Book-Moth.” 'ITiis 
error perhaps originated from the description of 
the animal in Hook’s Micrographia, where it is 
entitled “ the small silver-coloured Book-Worm,” 
and, according to the loose mode of description 
common at the period of that work, is called “ a 
small, white, silver-shining Worm or Moth.” It 
is supposed by Dr. Hook to be the animal “ which 
corrodes and eats holes through the leaves and 
covers.” Dr. Hook thus continues. “ Tliis animal 
pcobably fet^ds upon the paper and covers of 
books, and perforates in them .several .small round 
holes, finding, perhap.s, a convenient nourishment 
in those husks of hemp and ilax which have passed 
through so many scourings, washings, dressings, 
and dryings, as the parts of old j>aper must ne­
cessarily have suffered; the digestive faculty, it 
seems, of these little creatures being able yet fur­
ther to work upon those stubborn parts, and re­
duce them into another form; and indeed, when 
I  consider what a heap of saw-clust or chips this 
little creature (which is one of the teeth of Time) 
conveys into its entrails, I cannot chuse but re­
member and admire the excellent contrivance of 
Nature, in placing in animals such a fire as is con­
tinually nourished and supplyed by the materials 
conveyed into the stomach, and fomented by the 
bellows of the lungs; and in so contriving the

LEPISMA. 4 0 7



most admirable fabrick of animals, as to make 
the very spending and wasting of that fire to be 
instrumental to the procuring and collecting more 
materials to augment and cherish itself, which in­
deed seems to be the principal end of all the con­
trivances observable in bruit Animals.”

Lcpisma polypus Lin. is of a dusky or brownish 
cast, and has a springing or leaping motion when 
disturbed. I t is found about the sea coast of 
many northern regions, under stones, &c.
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IX)DURA. PODURA.

Generic Character.

Pedes sex, cursorii.

Onili duo, ccHn[)ositi ex 
octonis. ^

Cauda bifurca, saltatrix, in- 
flexa.

Antenna setaceac, elonga- 
ta;. •

Legs six, formed for run­
ning.

Eyes two, composed of 
eight.

Tail forked* formed for 
leaping, inflectcd.

Antenna setaceous, elong­
ated.

X H E  Podurae are small insects which, in gene­
ral, are found in damp places, under stones, on 
the bark of trees, &c. When disturlMxl, they 
suddenly’ spring to a small distance l>y the help of 
a long, forked pj-ocess, which is doubled under 
the abdomen, and which is suddenly thrown out 
during the act of leaping.

One of the most common of this genns is the 
Podura aquatica of Linnaeus, measuring'Bcarcely 
the twelfth part of an inch in length, and entirely 
of a black colour. This is a gregariou.%, «pcci^s, 
and is occasionally seen assembled in vii* num­
bers, particularly near the brinks of ponds, co­
vering the ground to the distance of several fetrt, 
and sometimes even the surface of the water itself,



V
O n the ground its legions, on a cursory view^h.ve 
the appearance of scattered grains of gunpowder; 
and, if closely examined, )vill be found in an al­
most continual skipping motion.

Podura fimetaria  so perfectly resembles the pre­
ceding in all respects except colour, being per­
fectly white, that no other specific differende'can 
be observed. I t  is almost equally common in 
damp situations with the former.

Podura alra  is of a  short, subglobular shape, 
with lengthened antenm e: its colour is a glossy 
hla^ '̂k: it is fji>und on the bark of trees, &c. &c.

Podura plumbca is of a blueish black or deep 
lead-colour, and is found in similar situations.

Podura arborea is of a lengthened form, and 
of a black colour, with the feet and caudal fork 
white. I t  is chiefly found on the bark of trees, 
among mosses, &c. &c.

4 1 0  PODURA. ^



TERMES. TERMES.

Generic Character.

Pedes sex, cursorii.

Oc\di duo.
Antrnna  setacejae. 
Os maxillis duabus.

Legs six, formed for run- 
ning.

Eifcs two.
Antenna *etaceous.
M m th  fum itlied with two

F,R O M  the observations of Degeer, and the 
more recent ones of Mr, Smeathman, recorded in 
tlie Philosophical Transactions, it appears that 
the males and females of the genus Termes are, 
in their complete state, furnished with wings, 
though the labourers or neuters are destitute of 
those organs. The genus might therefore, in 

• strict propriety, rather claim a place In the order 
Neuroptera than in that of Aptera, in which it is 
stationed by Linnaeus.

Tlie European species of Termes are very 
small, compared with those of the wanner regions 
of Africa and America, and, instead of assembling 
in multitudes, as in those climates, are usually 
observed single. The most common of these is 
the Termeg pulsatoriua of IJnnjeus, a diminutive 
insect, of a whitish colour, and which, from its



A

general resemblance to the insects of that gf>uus, 
has by Derham and some other naturalists been 
distinguished by the title of Pediculus pulsatorius.
I t  is very frequent, during the summer months, in , 
houses, particularly where the wainscot is in any 
degree decaj^ed, and is remarkable for causing 
a  long-continued sound, exactly resembling the 
ticking of a watch. I t  is a very common insect 
in collections of dried plants. See. which it often 
injures greatl}% I t is of so tender a frame as to 
be easily destroyetl by the slightest pr<‘ssure, and 
is an animal of very (}uick motion. When mag­
nified, the head appears large; the eyes remark­
ably conspicuons, of a most beautiful gold-co­
lour, and divided, like those of most other insects, 
into innumerable hexagonal convexities; th e  an­
tennae long and setaceous j the palpi or feelers 
two in number, of moderate length, and termi­
nating in a large club-shaped tip ; the thorax ra­
ther narrow, and the abdomen obtusely oval; the 
thighs or first joints of the legs thick, the remain­
ing ones slender, and the feet furnished with very 
small claws: the whole animal is beset with small, " 
scattered hairs. According to the observations of 
the celebrated Derham, this insect, at its first 
hatching from the egg, which is white, oval, and 
extremely small, bears a complete resemblance to 
a common mite, being furnished with eigtit legs, 
and beset with long hairs. After a certfiin time 
it casts its skin, and appears in the very different 
form above-described, Degeer observes that in 
some specimens he has remarked appearanc-es si-.
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miiar to the rudiments of wings on each side the 
t'hoias, and resembling h pair of oblong scales. 
From my own observations I can aH'inn with cer­
tainty that som<! individuals of this species be­
come winged when arrived at their full growth: 
the wings, which are four in number, being very 
lacge, of a slightly iridescent appearance, and 
variegated with blackish and brown clouds or 
spots. I t  is in the beginning of July that this 
change takes place, and at this time several may 
be seen with the wings half grown; in a few days 
they seem to obtain their full size.

Mr. Derham imagines the ticking^sound which 
these animals produce, to be analogous to the 
call of birds to their mates during the breeding- 
season; and there seems to be n9 reason for calling 
in question the truth of this observation. I may 
add, that this sound, as well as that produced by 
the Ptinus fatidicus, or Death-Watch, seems to 
afibrd a convincing proof of the faculty of hearing 
in insects, which some naturalists have been in­
clined to deny.

On the bark of trees, during the decline of 
summer, may be sometimes observed a specie? of 
winged T^rmes, extreniely resembling the preced­
ing, but larger, and of a greenish brown colour, 
with darker variegations; and I am inclituKl to 
believe that several small species of this genus 
exist, which, from their general resemblance to 
each o^lker, have been iiitherto confounded*.

* The Hemerobini pclotoriiu of Linnmis U probibly vocjat
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Of the exotic Termites tlie most remarkable ' 
seemV’frft be the Termes beUicosus, whose history is 
so amply dQ^cribed by Mr. Smcathman in the 
Philosophical Transactions.

“ Of a great maay^cu^iou»'parts of the creation 
I met with on my travels in that almost unknown 
district of Africa called Guinea, the Termites, 
which by most travellers have been called Wliite 
Ants, seemed to me on many accounts most 
worthy of that e^i^t and minute attention which 
I have bestowed upon them.

' .V v̂ .vTliG amazingly great and sudden mischief 
theyi fre(iuen^ly do’̂ jo 'the property of people in_ 
tropical climates, makes them well known and 
greatly feared by the inhabitants.

"  The size and figure of their buildings* have 
attracted the notice. many travellers, and yet 

" the world lias not  ̂ititlierto been furnished with a 
tol^rable descripti<Vn of them, though their con­
trivance and execution scarce fall short of human 
ingenuity and prudence; but when we come to 
CWnsider the wondei-ful ceconomy of these insects, 

the good order of their subterraneous cities, 
t l w  will appear foremost on the list of the won- 

of the creation, as most clolely imitating 
iG^kind in provident industry and regular go- 
vdlhiment.

“ The Termites are represented by Liuna;us as 
the ^reates^ plagues of bftth Indies, and are in-

r

IheKj being/ accordiol' to his <̂ wu obten adoD, "  t<a Termiii 
j  iili f t i m  Iii î ff f i iiM h Ml I j l / lt f i w W l y n i w f t r  |‘| - an tcsu toU>T

. t V * . \\%N\ . V, V .V N
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deed every way between the Tropirs so deemed, 
from tiie vast damages they cause, and the losses 
%^ich are experienced in consequence of their 
eating and perfoniting wooden buildings, utensils,

, *and furniture, with all kinds of Imusehold-stuff
 ̂ and merchandize, which are totally destroyed by

them, if not timely prevented; for nothing less 
ha’rd than metal or stone can escape their most 
destructive jaws.

“  They have been taken notice of by various 
travellers in different parts of the torrid zone; and 
indeed where numerous, as is the case in ail equi- 

, noctial countries and islands that »are not fully 
cultivated, if a person has not been incited by 
curiosity to observe them, ho must have been very 
fbrtifftate who, after a short residence, has not 
been compelled to it for the safety of his property.

“  These insects have generally obtained the 
name of Ants, it may be presumed, from the si­
milarity in their manner of living, which is, in 
large communities that erect very extraordinary 
nests, for the most part on the furface of the 
ground, from whence their excursions are matle 
through subterraneous passages or covered galle­
ries, which they build whenever necessity oblige«, 
or plunder induces, them to march above ground, 
and at a great distance from their habitations carry 

V on a  business of depre<lation and destruction, 
|*carce credible but to those who have seen it, 
IB ut notwithstanding they liv«j in communitien, 
/an d  are like the ants omnivorous; though like
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them at a  certain [t ; . ■ hey are furnishetl wiilt 
four wings, and eitjigi . n  r: : r  cdon ize  at tiie same 
season; they are by no meuns tiie same kind OS' 
iasects, nor does their fonii correspond with thaV 
of Ants in any one state of tlieir existence, which,^ ^
like most other insects, is changed several times. /

“  The Termites resemble the Ants also in their 
provident and diligent labour, but surpass tiiein 
as well as the Bc^es, W asps, Beavers, and all other 
animals which I have ever heard of, in the arts of 
building, as much as the Europeans excel the 
least cultivated savages. It is more than probable 
they excel them as nnich in sagacity and the arts 
of government; it is certain they shew more sub­
stantial instances of their ingenuity and industry 
than any other animals; and do in fact lay up 
vast magazines of provisions and other stores; a 
degree of prudence which has of late years been 
denied, [>erhaps without reason, to the Ants.

“ Their communities consist of one male and 
one female (who are generally the common pa­
rents of tlie whole, or greater part, of the rest), 
and of three orders of insects, apparently of very 
different sjiecies, but really the same, which to- '
gether compose great commonwealths, or rather 
monarchies, if I may be allowed the term.

“ The great Linnaeus, having seen or heard of 
but two of these orders, has classed the genus er- j  
roneously; for he has placed it among the Aptera, 
or insects without wings; whereas the chief .order, 
that is to say, the insect in its perfect state, liaving \
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four wings without any sting, it, belongs to the 
Neuroptera; in which class it will constitute a 

. 'new  genus of many species.

/“ The different species of this genus resemble 
each other in form, in their manner of living, and 

in their good and bad qualities; but differ as much 
as birds in the manner of building their habita­
tions or nests, and in the choice of the materials 
of which they comjwse them.

"  There are some spccies which build upon the 
surface of the ground, or [>art above and part be­
neath,-and one or two specics, perhaps more, that 
build on the stems or branches of trees, sometlmeii 
aloft at a vast height.

“ O f every specics there are throe orders-, first, 
the working insects, which, for brevity, I shall 
generally call labourers; next the fighting ones, or 
soldiers, which do no kind of labour; and, last of 
all, the winged ones, or perfect insects, which are 
male and female, and capable of propagation. 
I'hese might very appositely be called the nobility 
or gentry), for they neither labour, or toil, or fi^it, 
l>eing quite incapable of either, and almost of 
self-defence. These only ur6 capable of Ijeing 
elected kings or queens; and nature has so ordered 
it, that they emigrate within a few weeks after 
they are elevated to this state, and cither eiitalilish 
new kingdoms, or perish within a day or two.

« The Terrnes bellicosiis being the largest spe- 
ies is. most remarkable and best known on the 
ast of Africa. I t erects iuunense buildings of 

well-tempered clay or earth, v?bich are contrived
V . V I. p ,  11. 27
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and finished with such art and Ingenuity, that we . 
are a t a loss to say, whetlier they are most to be 
admired on that account, or for their enorm oi^ 
magnitude and solidity. I t is from the two lowerV 
orders of tiiis, or a similar species, that Linnasus '• •- 
seems to have taken liis description of the Termes ' /  
Fatal'is; and most of the accounts brought hprne 
from Africa or Asia of the white Ants are also 
taken from a species that are so much alike in ex­
ternal habit and size, and build so much in their 
manner, that one may almost venture to pro­
nounce them mere variations of the same species.

“  M y gend'al account of the Termites is taken ■ 
from observations made on the Termes MUcostu, 
to which I was induced l>y the greater facility and 
<?ortainty with which they could be made.

“  The nests of this species are so numerous all 
over the island of Bananas, and the adjacent con­
tinent of Africa, that it is scarce possible to stand 
upon any open place, such as a rice plantation, or 
other clear spot, where one of these buildings is 
not to be seen within filly paces, and frequently 
two or three are to be seen almost close to each 
other. In  some parts near Senegal, as mentioned 
by Mons. Adanson, their number, magnitude, 
and closeness of situation, make them appear like 
the villages of the natives.

“ These buildings are usually termed hills, b y /  
natives as well as strangers, from their outward 
appearance, which is that of little hills niore o< 
l«‘ss conical, generally pretty much in the form ob 
Kugar loaves, and..about ten or twelve feet in per-
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pendicnlar height above the common surface of 
the ground.

» \  “  These hills continue quite bare until they are
^ i x  or eight feet high; but in time the dead barren

• f  clay, of which they are composed, becomes frrti- 
lized by the genial power of the elements in these 
prqlific climates, and the addition of vegetable 
salts and other matters brought by the wind; and 
in the second or third year, the hillock, if not 
over-shaded by trees, becomesj like the rest of 
the earth, almost covered with grass and other 
plants'; and in the dry season, when the herbage 

. is burnt up by the rays of the sun,*it is jiot much 
unlike a very large hay-cock.

“ Every one of these buildings consists of two 
distinct parts, the exterior and the interior.

“ The exterior is one large shell in the manner 
of a dome, large and strong enough to inclose 
and shelter the interior from the vicissitudes of the 
weather, and the inhabitants from the attacks of 
natural or accidental enemies. It i« always, there­
fore, much stronger than the interior building, 
which is the habitable part divide<l with a won- 

[ derful kind of regularity and contrivance into an 
^  amazing number of apartments for the residenc<‘ 

I  of the king and queen, and the nursing of their 
I numerous progeny; or for magazines, which are 
\  always found mcU filled with stores and provisions. 
1  ”  These hills make their first appearance above
%gro»mfl by a little turret or two in the »ha|>e of 
/su g a r loaves, which are run a foot high or more. 

Soon after, at some little distance, while the former



are increasing m height and size, they raise OfcTierfî  
and so go on increasing the number and widening 
them at the base, till their works below are c o \  '
vered with these turrets, which they always r a i s e \  
the highest and largest in the middle, and by  y- 
filling up the intervals, between each tu rret, col- y  
lect them as it were mto one dome. . .

“  They are not very curious or exact about 
these turrets, except in making them very solid 
and strong, and when by the junction of them the 
dome is complete<l, for Avhich purpose tlie turrets 
answer as scaffolds, they take away the middle 
ones entirely, except the tops (which joined toge- • 
ther make the crown of the cupola) and apply the 
elay to the building of the works within, or to 
erecting fresh turrets for the purpose of raising 
the hillock still higher; so that no doubt some 
part of the clay is used several times, like tlve 
boards and jM)sts of a mason’s scaffold.

“  The outwartl -shell or dome is not only of use 
to protect and suj)port the interior buildings from 
external violence and tl»e heavy rains; bnt to col­
lect and preserve a regular degree of genial 

'■warnith and moisture which seems very necessary  ̂
for hatching the eggs and cherishing the young 
ones.

“  'Flie royal chamber, which I call so on ac- 
c“Ount of its being adapted for, and occupied by ,/" 
the king and queen, appears to be in the opinion 
of this little iK-ople of the most conseqfaence, 
being always situated as near the center of theV 
interior building as possible, and generally about
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the height of the common surface of the grouud, 
\  at a pace or two from the hillock. I t is always 
J  p e a r l y  in the shape’of half ah egg or an obtuse 

/ .o v a l within, and may be supposed to represent a
• /  long oven.

“ In the infant state of the colony, it is not 
'iChtne an inch or thereabout in length; but in 

time will be increased to six or eight iuches or 
more in the clear, being always in proportion to 
the .size of the queen, who, incrsasing in liulk as 
in age, at length requires a chamber of such di­
mensions.

“  Its floor is perfectly horizont.\l; ftnd in large 
hillocks, sometimes an iuch thick and upward of 
solid clay. The roof also, which is one solid and 
welUturned oval arch, is generally of about the 
fiame solidity, but in some places it is not a 
quarter of an iuch thick, this is on the sides whore 
it Joins the floor, and where tlje doors or entrances 
are made level therewith at pretty equal distances 
from esich other.

“  These entrances will not admit any animal 
larger than Uie soldiers or labourers, so that the 
king, aud the queen (who is, at full size, a thou­
sand times the weight of a.king) can never pos­
sibly go out.

“  The royal chamber, if in a large hillock, is 
surrounded by an innumeraWe quantity of others 
of different sizes, shaj)es, and dimensions; but all 
of tliem arched in one way or another, sometimes 
circular, and sometimes elliptical or oval.

“  These either upen into each other or oonunu-
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nicate by passages as wide, and being always 
em pty are evidently made for the soldiers an4 , /
attendants, of whom it will soon ap{>ear g rea t 
numbers are nect-ssary, and of course always^ 
in waiting.

“ These apartments are joined by the maga- } /  
zines and nurseries. The former are chambers ol 
cJay, and are always well filled with provisions, 
which to the naked eye seem to consist of the 
raspings of wood and plants which the Termites 
destroy, but are found in the microscope to be 
principally the gums or inspissated juices of plants. 
These are^hrdwn togetlier in little masses, some 
of which are finer than others, and resemble the 
suyar about preserved fruits, others arc like tears 
of gum, one quite transparent, another like amber, 
a  third brown, and a fourth quite opaque, as we 
see often in parcels of ordinary gums.

“  These magazines are intermixed with the 
nurseries, which are buildings totally different 
from the rc.st of the apartments: for these are 
composed entirely of w’ooden materials, seemingly 
jo ined together with gums. I call them the nur- 
.series because they are invariably occupied by the 
eggs, and young ones, which appear at first in 
the shape of labourers, but white as snow. These 
buildings are exceeding compact, and divided 
into many very small irregular-shaped chambers, 
not one of which is to be ibund of half an inch in 
width. They are placed all round the royal ipart- / 
ments, and as near as possible to them. \\

“  W hen the nest is in the infant state, the
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nurseries are close to tlie roval chamber; but iis in 
process of tiule the queen enlarges, it is nect;ssary 

j  \ o  enlarge the chamber for her accommodation;
/ a n d  as she then lays a greater number of eggs,

* J  and requires a greater number of attendants, so it 
is necessary to enlarge and cncrease the number 

adjacent apartm ents; for wijich purpose the 
small nurseries which are first built are taken to 
.pieces, rebuilt a little farther off a si/e  bigger, 
and the number of them encreased at the same 
time.

“  Thus they continually enlarge their apart- 
. ments, pull down, repair, or rebuild, according 

to their wants, with a degree of sagacity, regu­
larity, and foresight, not even imitated by any 
other kind of animals or insects that I have yet 
heard of.

“  There is one remarkable circumstance attend­
ing the nurseries, which I must not at this time 
omit. They are always found slightly overgrown 
with and plentifully sprinkled with small white 
globules about the size of a small pin’s head. 
These at first I took to be the eggs; but, on 
bringing them to the microscoi>c, they evidently 
appeared to be a species of niuahroom, in shape 
like our eatable mushroom in the young state in 
which it is pickled. They ajipear, when whole, 
white like snow a little thawetl and then frozen 
again, and when bruisefl seem composed of an 
infinite number of pellucid particles, approacliing 
to oval forms and difficult to separate; the mouldi-
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ness seems likewise to be the sajne kind of sub­
stance. /

“  The nurseries are inclosed 'in chambers o t  ^  
clay, like those which contain the provisions, b u t \  
much larger. In  the early state o f the nest they N * 
are not bigger than an hazel-nut, but in great 
hills are often as large as a child’s head of ayear^ 
old.

“  The disposition of the interior parts of these 
hills is pretty much alike, except when some in- 
eurmoimtable obstacle prevents; for instance, when 
the king and queen have been first lodged near 
the foot of a rftck or of a tree, they are certainly ■ 
Im ilt out of the usual form, otherwise pretty  
nearly according to the following p la n .'^

“ The royal cliamber is situated at about a levtil 
with the surface of the ground, at an equal di­
stance from all the sides of the building, and di­
rectly imder the apex of the hill.

“  I t is on all sides, both above and below, sur­
rounded by what I  should call the foyul apart­
ments, which have only labourers and soldiers in 
them, and can be intended for no other purpose 
than for these to wait in, either to guard or serre 
their Common father and mother, on whose safety 
dejHMids the happiness, and, according to the ne- 
gnies, even the existence of the whole community. '*j 

"  These apartments compose an intricate laby- /  
rittth, which extends a foot or more in diameter | 
from the royal chamber on every side, Herfe the ' 
nurst;ries and magazines of provisions begin, and,

4 2 4  TERMES.



1>eing separated by sniuH empty chambers iind 
lleries, which go round them or communicate 
Sm one to the other, are continued on nil sides 

jFo the outward shell, and reach up within it two- 
^thirds or three-fonrths of its height, leaving «n 

‘J^pen  area in the middle under the dome, whic*h 
verjTTiiuch resembles the nave of an old cathe­
dral: this is surround(xi by three or four very 
large Gothic-shaped arches, w hich are sometimes 
two or three feet high next the front of the area, 
but diminish very rapidly as they recede from 
thence like the arches of aisles in perspectives,

• and are soon lost among the innunierable cham­
bers and nurseries behind them.

“  All these chanibtTs, and the passages leading 
to and from them, being arched, they help to 
support one another; and while the interior large 
arches prevent them falling into the center, an<l 
keep the area open, the exterior buildijig suj>ports 
them on the outside.

“ There are, comparatively speaking, few open­
ings into the great area, and they for the most 
j)art seem intended only to admit that genial 
\varmtli into the nurseries which the dome collects.

“ The interior building or assemblage of nurse­
ries, chambers, &c. has a flattish top or roof 
'Without any perforation, whioh would keep the 
ipartmentfi below dry, in case through accident 

[the dome should receive any injury and let i»i 
l^mtcr;^ and it is never exactly flat and uniform, 

«cause they are ahvays adding to it i>y building 
'm ore chambers and liurseries; -eo that the divi-
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sions or columns between the future arched apart­
ments resemble the pinnacles upon the fronts of  ̂ • 
some old buildings, and demand particular n o t i^  
as affording one proof that for the most part tlf 
insects project their arches, and do not mak^ 
them, as I imagined for a long time, by excava^ 
tion. ^

“  Tiie area has also a flattish floor, which lies 
over the royal chamber, but sometimes a good 
height above it, having nurseries and magazines 
between. I t  is likewise water-proof, and contrived, 
as far as I could guess, to let the water off, if it 
should get ill, and run over by some short way. * 
into the subterraneous passages which run under 
the lowest apartments in the hill in various direc­
tions, and are of an astonishing size, being'wider 
than the bore of a great cuiuion. I have a me- 
nioramlum of one I measured, perfectly cylindri­
cal, and thirtt;en inches in diameter.

“ These subterraneous passages or galleries are 
lined very thick with the same kind of clay of 
which the hill is composed, and ascend the inside 
of the outward shell in a  spiral manner, and wind­
ing round the whole building up to the top inter- V  
sect each other at different heights, opening either 
immediately into the dome in various places, andii 
into the interior building, the new turrets, &c. or, 
c«immunicating thereto by other galle.ries of d \y  
lereut bores or diameters, either circular or oval.

“  From every part of these large gallei-ies ar^ 
various small ])ipes or galleries leading to differeiif, 
jKirts of the building. Under grouhd there are a'
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^ e a t  many which lead downward by sloping de- 
, ^ en ts  three and four feet perpendicnlar among 

the gravel, from whence the labouring Termites 
/n il the finer parts, whici», l>eing worked up in

* A heir niouths to the consistence of niortar, bt'comes 
K^hat solid clay or stone of which their hills and all 

tlieit'”buildings, except their nurseries, are com­
posed.

“ O ther galleries again ascend and lead out 
horizontally on every side, and iu'e carritnJ under 
ground near to the surface a vast distance: for if 
you destroy all the nests within one hundred yards 
of your house, the inhabitants of thbse which are 
left unmolested farther off vvill nevertheless carry 
on their subterraneous galleries, and invade the 
goods and merchandizes contained in it by sap 
and mine, and do great mischief, if you are not 
very circumspect.

“ But to return to the cities from whence these 
extraordinary expeditions and operations origin­
ate, it seems there is a degree of necessity for 

.the galleries under the hills being thus large, be­
ing the great thoroyghfares for all the labourers 
and soldiers going forth or returning upon any 

%  business whatever, whether fetching clay, wood, 
I water, or provisions; and they are certainly well 
f calculated for the purposes to which they are ap- 
^ p lied , by the spiral slope which is given them; 

for if they were perpendicular the labourers would 
not bfe able to carry on their building with so 

J much facility, as they ascend a perpendicular with
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great difficulty, and the soldiers can scarce do it 
at all. I t i« on this account that sometimes a r c ^  , 
like a lodge is made on the perpeiidienlar side of 
any part of the building within their hill, whim 
is flat on th’e upper surface, and half an inch wideS * 
and ascends gradually like a stair-case, or l i ^ ’ 
those roads which are cut on the sides of h l t tS ^ d  
mountains, that would otherwise he inaccessible;
V)y which, and similar contrivances, they travel 
with great facility to every interior part.

“  This too is probably the cause of their build­
ing a kind of bridge of one vast arch, which an­
swers the pflrpose of a flight of stairs from the.^ 
floor of the area to some opening on the side of 
one of the columns which support the great arches, 
which must shorten the distance exceedingly to 
those labourers who luive the eggs to carry from 
the royal chamber to some of the upper nurseries, 
which in some liills would be four or five feet in 
the straightest line, and much more if carried 
through all the winding }>assages which lead 
through the inner chambers and apartments.

“ 1 have a memorandum qjf one of these bridges, 
half an inch broad, a tjuarter of an inch thick, J t  
and ten inches long, making the side of an ellipticyj^ 
arch of proportionable size; so that it is wonder'^ 
ful it did not fell over or break by its own weight:i 
before they got it joined to the side of the colump 
above. I t was strengthened by a small arch at 

‘the bottom, aud had a hollow or groove* all the 
length of the upper surface, either made
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poseJy for the inhabitants to travel over with more 
^ fe ty , or else, which is not improbable, worn so 

frequent treading.
‘ “  I have observed before, that there are of 

• ^ e r y  species of Tennites tliree orders; of tliese 
•orders the working insects or labourers are always 
J^e, 5iost numerous; in the Tennes bdticosus tliere 

•- ^teems to be at the leavSt one hundred labourers to 
one of the fighting insects or soldiers. They are 
in this state about one-fourth of an inch long, and 
twenty-five of them weigh about a grain; so .that 
they are not so large as some of our ants. Fi'onj 

-their external habit and fondness f w  w (k k 1, they
• /  have been very expressively called Wood Lice by 

j»omc people, and the whole genus has beeu known 
by that name, partiadarly  among tlie Frc-nclj. 
They resemble them, it is true, very much at a 
distance, but they run as fast or faster than any 
other insects of their size, and are incessantly 
bu.stling about their aflairs.

“  The second order, or s<)ldiers, liave a very 
different fonn from tlie lalxmrers, imd have been 
by .some authors supposed to be the males, and 
the fonner neuters; but they are, in fact, the same 
insects as the foregoingj oidj' they have under- 

I gone a  cliange of form, arid approached one de­
gree Hearer to tiie perfect state, fhey  are now 
much larger, being half an inch long, and equal 
in bulk to fifteen of the labourers

“ Tiiere is now likewise a most remarkable cir- 
g cuiustance in the forra of the head and moutli; 

J  for in the former state the moutii is evidently ca l-
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culated for gnawing and holding bodies; but in 
this state, the jaws being shaped ju s t like tw(j •
very sharp awls a little jagged, they are incapable 
of any thing but piercing or wounding, for whicK 
purposes they are very cflTectual, being as hard a s \  • 
a crab’s claw, and placed in a strong horny head, ( 
which is of a nut-brown colour, and larger than  
all the rest of tiic body togetlier, which seems to^ .• 
labour Under great difficulty in carrying it: on 
which account periiaps the animal is incapable of 
climbing up jierpendicular surfaces.

“  The third order, or the insect in its‘perfect 
state, varies «ts form still more tlian ever. The . 
head, thorax, and abdomen, «iifFer almost entirely \  ■ 
from the same parts in the labourers and soldiersj 
and, besides this, tlie animal is now furnished 
with four fine large brownish, transparent, wings, 
with wiiich it is at the time of enngration to wing 
its way in search of a new settlement. In  short, 
it differs so much from its form and appearance in 
the other two states, that it has never been sup­
posed to be the same animal, but by those who 
have seen it in the same nest; and some of these 
have distrusted the evidence of their senses. I t 
was so loag before I met with tliem in the nests 
myself, that I doubted the information which was 
given me by live natives, that thej' belonged {o the 
same family. Indeed we may open twenty nests 
without finding one winged one, for those are to 
be found only just before the commem;entent of 
the rainy season, when they undergo tlie la s t» 
change, which is preparative to their colonization, |
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Add to this, they sometimes abandon an outward 
part of their building, the community being di- 
niinished by some accident to me unknown. 

 ̂ Sometimes too different species of tiie real Ant 
' ^•(Formica) possess themselves by force of a lodge- 

I ment, and so are frequently dislodged from the 
l ^ m f  nest, and taken for the same kind of insects. 
This I  know is often the case wnth the nests of 
the smaller species, which are frequently totally 
abandoned by the Termites, and completely inha­
bited by different species of Ants, Cockroaches, 
Scolopendrae, Scorpions, and other vermin, fond 

^  of obscure retreats, that occupy difitTcnt parts of 
v / their roomy buildings.

“  In the winged state they have aljo much al­
tered their size as well as form. Thoir l>odie» 
now measure between six and seven tenths of an 
inch in length, and their wings above two inches 
and a half from tip to tip, and they are equal in 
bulk to about thirty labourers, or two soldiers. 
They are now also lUrnished with two large eyes 
placed on each side of the head, an<l very conspi­
cuous; if they have any before, they are not 
easily to be distinguished. Probably in the two 

\  first states, their eyes, if they have any, may be 
small like those of nioles; for as they live like 
these animals always under ground, they, have as 
little occasion for these organs, ami it is not to be 
wondered at that we do not discover them; but 
the case is much altered when they arrive at the 
winged state in which they are to roam, though 

j  but for a few hours, through the wide air, and ex-

r

TliRMES. «131



plore new and distant pegious. In  this form tlie 
animal comes abroad during or soon after the first 
{orniwlo, which a t ti»e latter end of the d ^  season 
proclaims the approach of the ensyix^ rains, and 
seldom waits for a second or third shower, if the’. • 
first, as is generally the case, happens in the |  
night, and brings much wet after it. _ ' /

“ The quantities that are to bt; found tltc nextV . 
morning all over tlie surface of the earth, but par­
ticularly on the waters, is astonishing; for their 
wings are ouly calculatcd to carry them a few 
hours, and after the rising of the sun not one in a  
thousand is Uj be found with four wings, unless 
the morning continues rain^', wiieu here and there \ 
a solitary being is seen winging its way from one 
place to another, as if solicitous only to avoid its 
numerous enemies, particularly various species of 
Ants which are liunting on every spray, on eveiy 
leaf, and in every possible place, for this unhappy 
race, of which probably not a pair in many mil­
lions get into a jjlace of safety, fulfil the first law 
of nature, and lay the foundation of a  new cvm- 
tnunity,

“ N ot only all kinds of ants, birds, and carni­
vorous reptiles, us well as insects, are upon the y  
hunt for them, but the inhabiuints of many coun­
tries, and particularly of that part of Africa where 
I  was, eat them.

“  O n tlie following morning, howevur, as I  
have observed, they are to be seen running upon 
tlifc ground in cliace of each otlierj sometimes 
with one or two wings still hanging to tlieir bo-
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dies, which are not only useless, but seem rather 
rumbersome.

"  TIjc greater part have no wings, but they run 
exceeding fast, the males after the females; I have 
sometimes remarketl two males after one female,

J  contending with great eagerness who should win 
the prize, regardless of the innumerable dangers 
that surrounded them.

“ They are now become from one of the most 
active, industrious, and rapacious, otie of tlie most 
fierce and implacable little animals in the world, 
the most innocent, helpless, and cowardly; never 

, making the least resistance to the* smallest Ant.
J  The A nts are to be seen on every side in infinite 

numbers, of Various s|)ccie8 and sizes, dragging 
these annual victims of the laws of nature to 
their diflerent nests. It is wonderful that a pair 
should ever escape so many dangers, and get into 
a  place of security. Some, however, are so for­
tunate; and being found by some of the labouring 
insects that are continually running about the sur­
face of the ground uhd(;r tlieir covered galleries, 
which I shall shortly describe, are elected kings

• and queens of new states; all those who are not 
«o elected and preserved certainly perish, an«I 
most probably in the course of the following day. 
The manner in which these labourers protect the 
happy pair from their innumerable enemies, not 
only on the day of the massacre of almost all 
Uieir Vace, but for a long time after, will I ho|K* 
justify me in the use of the term Election. 'I he 

I little imlustriwiti creatures immediately enclosc 
 ̂ V . V I. p .  I I .  . 28 „ ,
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them io a, smat] chamber 9 f  clay suitable to. their 
size, into which at first they Iqavp; but one sraall 
entrance, large enough for themselves and tlie 
soldiers to  go in ami out, but much too little for 
either of the royal pair to  make use of; and when 
ipecessky obliges them to make more entrances, 1 
they are never iarger; so tlmt, of course, the yo -* / 
luntary subjects charge thepiselves with tlie task V  
of j)rovidh:^g for tlie offspring of their sovereigns, 
as well as to work and to fight for them until they 
shall have raised a progeny capable at least of di­
viding the taiik with them.

About thi» time a  most extraonlinary change 
begins to take place iu the qmjcn, to  which I  
know nolhing similar, except iu the Fuletc pene­
trans of Limiajus, tlie Jigger of the W est Indies, 
and in tlie dilFereiit species of Coccus, Cochineal, 
The abdomeu of this female begins gradually ti> 
extend, and eiilarge to such an enormous size, that 
an old queen will have it increased so as to  be Q£~ 
teen hundred or two tliousand times the bulk of 
the rest of her body, and twenty or thirty thou­
sand times the bulk of a labourer,, as 1 Itave found 
by  c^efuUy weighii\g and computing tlie differeqt 
states. Tlie skin between the segments of the 
abdqnien extends in every direction; and a t  last 
the segments are removed to half an inch dlstanee 
Jfrota each oth<^, though at first the length of the 
,whol^ abdomeu is not half an inch. Tliey pre- 
servie thoir dark brwwn colour, and tlie uppe.- part 
of tt»e ,alHlomeu^ marked with a regular series of 

^browa bafs from the thorax to pvsterior paft
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of th^ ab tlo m ^ , khile the' iriteh-als between them 
Are covert^d with a thin, delicate, transparent skin, 
and appear of a fine cream colour, a little shaded 
t)y the dark colour of the intestines and watery 
fluid seen liere and there beneath. I  conjecture 
the animal is upwards of tnt) years old when the 
^hdbmen is increased to three inches in length: I 
have sometimes found them of near twice that si^e. 
Tlie abdomen is now of an irregular oblong sha])e, 
being contracted by the muscles o f every segittcnt, 
arid is become one vast matrix full of eggs. Which 
make long circumvolutions through an inntmier- 
abie quantity of very minute Vessefii that circulate 
Tound the inside in a serpentine tnanner, which 
would exercise the ingenuity of a skilful ariatrtmist 
to  dissect and develope. This singular matrix Is 
not more remarkable for its amazing extensTon 
and size than for its peristaltic inorion, Whi(;h re­
sembles the undulating bf waves, and (Continues 
inceisantly without any apparent effort of the ani- 

m a lj  So that one part or other alternatf ly is rising 
and sinking in perpetual succession, and the nui- 
trix seems never at rest, but is always protruding 
'feggs fo the amount (as I have frequently countM 
in old queens) of iixty in a minute, or eighty 
tliroosand and upward in one day of twenty four 
hours.
’ “ These eggs are instantly taken from her body 
b y  lier a t t e n d a n t s  (of whom there always arc, in 
the foyal chamber and tlie galltn-ies a<ljaccnt, a 

■6u{R< îcnt number in waiting) and carried to the 
k * horfllelries, which in a  great nest may some of them
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be four or five feet distant in a straight line, and 
consequently much farther by their winding gal­
leries. Here, after they are l^atched, tlie young 
are atteiKled and prov uled with every thing ne­
cessary until tlicy are able to shift for themselves, 
aiwl tiike their sliare of the labours of the com- ,
muuity, I  he foregoing, I  flatter myself, is aii n
accurate description and account of the Tejync^ 
bellicxtsus or species that builds tlic large nests ia  
itf) diflerent states. ^

*‘Thv  I'erniites, except theirheads,are exceeding 
soft, and covered with a very thin and delicate 
sk in } bein^ bKnd, they are no match on open 
ground for tlie ants, who oon see, and are all of 
tiicm covOTt'd with a strong horny shell not easily 
pirrccd, nod are dispositions bold, active, and 
rapacious. Whei>evor tlu.‘ Term ites ai’c dislotlged 
from their covwe<l unys, the various sjiccies o f 
the former, »vlu) probably are as numerous abovf 
ground the latter are iu tlicir subterraneous 
passiiges, instantly seize aud drag them away to- 
tlieir ntstd, to feed the young brood. The Ter- 
mileR are therefore, exceeding solicitous about the 
]>resening tlujir covered ways, in good repair j and 
if  you demoUsh gne of them, for a few inclies in 
length, it is wouderi’ul how soon they rebuild itr 
A t firM; in ilveir hurry they get into the open part 
an inch or two, but stop so suddenly thiit it is 
very apparent ti»ey are surpriiced: for Utough 
some TUtt straight on, sum!  get under the areh as 
Kpeedily {lossible in the former part, most of* 
them rmi aa fajtt back, aud very few will venture ^
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ftro iigh  tliat part of the track wliich is Idl iiit- 
covcred. In a fow minntes yon will |«;rceive 
tliem rebuilding the arcli, and by the nrx t morn­
ing tliey will have restored their gallery for throe 
o r four yards in length, if so mudi has been 
ru ine tl; and upon opening it iigidn will fi)unrt 
as* numerous as ever, under rt, passing'both w ays. 
I f  you continue to destroy it several times, they 
will at length seem to give up the [wiut, uikI build 
another in a different directions but, if the old 
one letl to some favourite phmder, in » few' days 
will rebuild it again ; and, unless you destroy 
their nest, never totally abandon tfleir gallery,

“  The Termites arborim, those which build in 
trees, frequently <*stablish their ne>rts within tiie 
roofs and other parts of houses, to whicli they do 
considerable damage, if not tim dy extirpated- 

“  The large species are, hf)wever, not only tnucb 
more destructive, but move difficult to be gaaj-diMl 
against, since they make thoir approaches chictly 
under ground, descei>ding b<‘low the ibumhitioiui 
o f houses and store* at fteveral feet fruin the sun- 
face, and rising again eitlter in the floors, or en­
tering at the bottoms, of the posts, ol' which the 
sides of the buildings arc composed, bore quite 
through them, folhnving tlte course of llie fibrtJS 
to the top, or making lateral perforaiion* aud ca­
vities here and there as they proceed.

“  M’hile some are emi>Io>"ed in gutting tiie 
posfs, others ascend from them, entering a rafter 
or some other part of the roof, i f  they oiice fiud 
the thatch, u h id i seems to be a  favourite food.
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thej’̂ soon bring up wet clay, and buUd theirpipe*- 
or galleries tlirough the roof in various directions, 
as long as it.will support them ; sometimeseatinp^ 
the palm-tree leaves and branches of which it is 
composed, and, perhaps (for variety seems very 
pleasing to them) the rattan or other running 
plant which is used as a cord to tye the various 
parts of the roof 'together, and that to the post^ 
which supfwrt it: thus, with the assistance of tlio 
ratSj who during the rainy season are apt to shel- 
t tT  themselves there, and to burrow through it, 
tlK*y very soon ruin the house by weakening the 
fastenings and4exposing it to  the wet. In  the 
mean time the posts will be perforated in every 
diroction as full of holes as that timber in the bot­
toms of •ships which has been bored by the worms; 
tho fibres and knotty parts, which are the hardest, 
being left to the last.

“  I'hoy sometimesi in carrying on this busiucss^ 
find,' I w'dl not pretend to  say how, that the port 
has some weight to  support, and then il’ it is a con­
venient track to the roof, or is itself a kind of 
Wf>od agreeable to them, tliey bring tlieir mortar, 
and-ijil all or most of the cavities, leaving tlie ne^ 
i^yisnry roads tlu’ough it, and as fast as they take 
aw ay  4he wood replace the vacancy with tliat m a­
terial ; which bcsng worked together by then^ 
dosejp and more compactly than human strength 
or a r t could ram it, when the houHo is pulled to 
pieces; in order to  examine if any of the jiosts 
ia rt fit to  be used again, those of the softer kiod5 
•re :o ilen  £ound reduced almost to a shell, and all



9T a greater part transJbrmed from wood to  d ay  
as solid and as liard as raaiiy kinds, of free-stonG 
iLsed for building in England. I t  is much tim 
same when the TermUxs b€llicosi get into- a cliest' 
or trunk containing cloaths and other things if 
the weiglit above is great, or they arenfraiid of 
^ n ts  or other ennraies, and have time, they carry; 
their pipes through, and replace a great part vritli 
clay, running tlieir g;illeries in various directioos. 
Tlie tree Termites, indeed, wlien they get within 
a  box, often make a nest there, and being onoe in 
possession destroy it at their leisure. 'Iliey did so 
to the pyramidal box which cont«,ined my com-* 
pound microscope. • I t  wa« of mahogany, and 1 
liad left it in tJie store of Governor Campbdl .of 
Tobago, for a fê v months, while I  made the tour 
of the Leeward Islands. On my return I found 
the.se insects had done much mischief in the atore, 
anii, among other things, had taken possegsion of 
the microscope, and eaten every thing about it 
except the glass or metai, and the botird on which 
the; pedostal is fixed, with the drawers under it, 
And the things inclostfd. The cells were built all 
ronnd the petlostal and the tube, and attached 
to  it on every .>;ide. .<\J1 the glasse* which were
■covered with the wootlen substance of their nests 
retained a cloud of a gummy nature upon Lfacm 
tha t was not easily got off, and the lacqaer or 
burnish with which the brasi work was (xivened 
w al totally spoih'd. AnotlK r party had takeit a  
liking to  the staves of a Madeira cask, and hod 
let out aJmost *  pipe o f line old 'wiiio. i>If the
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large species of Africa (the Termites hllicojii) had 
been so long iu the uninterrupted possesaiou of 
such a store, they would not, have left.t^venty 
pounds weight of wood remaining ,of tiie wholej 
building, and all that it contained.

“ TJiese insects .are not lesa expeditious ia dt}-? 
stroying the shelves, wainscotting, and other fyc- 
tures of an hoiLse, than the house itself. .T hey are 
for ever piercing and boring in all directions, and 
sometimes go out of the broadside of one, post 
into that of another jo in ing to it; but-they prefer 
and always destroy the softer substances the first, 
and are particularly fond of i)ine and fir-boards, 
w hich they excavate and carry away with wonder­
ful dispatch and aslonitihing cunning: for, except 
a shelf has something standing upon it, as a book, 
or any thing else which may tem pt them, they 
will not jjerforate tJie surface, but artfully preservo 
it quite whole, and cat aw ay all the inside, except 
a few fibres wiiich barely keep the two sides oou- 
nectcnl together, so that a piece of an ineh-board 
w'hich apj)cars solid to the eye will not weigh 
much more tlian two sheets of jjaste-board of eijual 
dimcusions, after these animals have bw n a  littlo. 
while in possession of it. In short, the Termiteg 
are soiiwidioiis in their attacks, that we cannot bo 
too much on our guard against them : they wijl 

. soiuetimes begin and raist^ their works, especially 
in new liouses, through the floor. If  you destroy 
the work so begun, and make a fire upon the n ^ t ,  
the next night they \yill attempt to rise thruugh 
another p a r t;  ai<d, if they happen to emergo.
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under a chcst or tn ink early In the nlglit, will 
pierce the bottom, and destroy or spoil every 
tiling in it before the morning. On these ac­
counts we are careful to set all our chests and

* boxes upon stones or bricks, so as to leave the 
bottoms of such furniture some inches above the 

J^rom id; which not only prevents these insects 
finding them ont so readily, but preserves the 
bottoms from a corrosive damp which would strike 
from the earth through, and rot every thing 
therein jjp, vast deal of vermin also would harlK)ur 
under, such as Cock-roaches, Ceutii)e<les, Mille­
pedes, Scori)ions, Ants, and various other uoisonje 
insects,

“  W hen the Termites attack tr<*es and branches 
in the open air, they sometimes vary their manner 
of doing it. If  a stake in a hedge has not taken 
root and vegefatetl, it becomes their business to 
destroy it. If it has a good sound bark round it, 
they will enter at the bottom, and eat all but the 
bark, which will renuiin, and exhi!)it the appear­
ance of a solid .stick (which some vagrant colony 
o f Ants or other insects often shelter in till the 
winds disperse it); but if they cannot trust the 
bark, they cover the whole stick with their mortar, 
and it then loOks as if it had l>een dijjped into 
thick muil that had Iwen dried on. Under this 
covering 'they work, leaving no more of the stick 
and bark than is barely sufficient to support it, 
and frt*quently not the smallest particle, so that 
upon a very small tap with your walking-stick, 
the wlwle stake, tliough aj'pareutly as thick as
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your arm, and fiTC or six feet long, fosos its form,' 
and disappearing lik<» a  sha<low fails in smni! frag­
ments at your fopt. They generally enter the 
ljo<ly of a large tree whirh has falleu throiigli age or ^
l>Pc'n thro'w u down hy violence, on the side next the *
ground, and eat a%my at their leisure within th e / 
bark, without giving ttjemselves the trouble eitliciC 
to  cover it on the outside, or to replace the w o o d ^ ^  
which (hey have removed from within, being 
sonjehow sensible that there is no necessity for it. 
These excavated trees have deceived nie two or 
three times in running: for, attem pting to step 
two or tljref? feet high, I  might as well have at­
tempted to step upon a cloud, and have come ,
down with such unexpected violence, that, besides 
shaking my teeth and bones almost to dislocation,
I  have been precipitated, head foremost, among 
the neighlxHiring trees and bushes. Sometimes, 
though seldom, the animals are known to attack liv­
ing trees; but not, I ap^>rehend, before symjjtoms 
of mortification have apjieared at the roots, since 
it is evident, as is before obsened, that ttiese in­
sects are intended in tbe order of nature to hasten 
the dissolution of such trees and vegetaWes as have 
arrived at their greatest m aturity and |>erfectiou, 
and which would, by a tedious decay, serv« only 
tt> encumber the face of the earth. This p«ir])Ose 
they answer so efToetually, that nothing perishable 
escapes them, and it is almost impossible to leave 
any thing penetrable upon the ground a long time 
in safety; for the odds are, that, piit it where yon 
u ill abroad, they will find it out before the foll«fw»
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ing m ow ing, a»«l its destruction follows very soon 
«f course. In  consequence of this di:ipositi«>n, the 
woods never remain long cncnnibt^rt'd ivitli the 
fiilleu trunks of trees or their branches; and thus 
it is, as I  have before observed, the total ilestruc-* 
tion of deserted towns is so effectually comfdetcd, 
tl i^  iu two or three years a  thick wood fdls the 
space; and, unless iroQ-wood posts b u e  been made 
use of, not the least vestige of an house is to ba  
discovered.

“  Tlie object of admiration which strikeik 
one upon opening their hills is the behaviour of 
the soldiers,. I f  you make a  breach in a slight 
{>artof the building, and do itijuickly with a strong 
lioe or pick-axe, in th e’space of a few seconds a  
soldier will run out, and wajk about tlie br<*ach» 
^  if to see wliether the enemy is gone, or to ex­
amine what is the cause of the attack. He will 
sometimes go again, as if to give the alarm: but 
lugajt frequently, in a  short time, is followed by 
two or three others, who run as fast as they can, 
straggling after one another, and are soon followed 
by a largo botly who rush out as fast as the breach 
will permit them, and so they proceed, the num­
ber increasing, as long as any one continues batter­
ing tlieir building. I t  is not easy to describe; the 
rage and fury they shew. In their hurry they 
firequently miss tlieir hold, and tumble down the 
sides of the hill, but recover tliemselves a* quickly 
^  possible; and, being blind, bite every thing 
tiiey run against, and thus make a crackling noise, 
while some of them beat rei>eatedly with their

TERMESr 44S ,



fofceps upon the building, and make a small 
vibrating noise, something shriller and qujcker 
thim the tickhig of a w atd i: I could distinguish 
this noise at three or four feet distance, and it 
continued for a minute at a time, with short inter­
vals. 'W'hile the attack proceeds they are in the 
most violent bustle and agitation. I f  the_y* get 
holil of any one, they will in an instant let out 
blood enough to weigh against their whole b(«ly; 
and if it is the leg they wound, you will see the 
stain upon the stocking extend an inch jm width, 
l l ie y  make their hooked jaws meet at the first 
stroke, and rtever quit their hold, but suffer them­
selves to be pulled aw ay leg by leg, and j)lece 
alter piece, M'ithout the least attem pt to escape. 
On the other hand, keep out of their way, and 
give them no interruptioji, and they w ill ijj less 
than half an hour retire into the nest, as i f  fl»ey 
.supposed the wonderful monster that damaged 
their castle to be gone beyond their re;u;h. Be­
fore tliey are all got in you will see the lal>onrers 
in motion, and hastening in various directions to­
ward the breach: every one with a burthen of 
mortar in his mouth rea«ly tempered. This they 
stick uj)on the breacli as fast as they come np, 
and do it with so much disjmtch and facility, tliat 
iUthough there are thousands, and I may s a j 
Diillions, of tliem, they never stop or embarrass) 
one another; and you are most agreeably dcr 
ceived when, after an apparent scene of hurry ami 
confusion, a regular wall arises*, gradually filling 
u}» the chasm. While they are thus employed^
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almost all the soldiers are retired quite out of 
i'lght, except here and there one, who saunterrf 
about ftmbng six hundred or a thousand of the 
labourers, bat never touclics the mortar either to  
lift or carry it; one, in particular, places himself 
close to the wall .they are building. This soldier 
will turn himself leisurely on all sides* and every 
no^ "and then, at intervals of a mintite or two, lift ' 
up his hc'ad, and with hi4 forceps beat upon the 
building, and make the vibrating noise before 
mentioned; On whidi immediately a loud hiss, 
which .Tpp'ears to come from all the labourew, 
issues from within side the dome and all the sul)- 
terraneous caverns and pas.sages: tliat it does 
come from the labourers is very ev'ident, for you 
vill see them all hasten at every such signal, re­
double their pace, and work as'fast again.

“  As the most interesting cx]>erimcnts T)ecomo 
dull by repetition or continuance, so the uni­
formity with which this husiness is carried on^ 
though so very wonderful, at last satiates the 
inihd. A  renewal of the attack, however, instantly 
changes the scene, and gratifies oiir curiosity still 
more. A t every stroke we hear a loud hiss; and 
on the first the labourers run into the many pipes 
and galleries with which the building is perforated, 
which they do so quickly that the}- seem to vanish, 
for in a few seconds all are gone, and the soldiers 
fusb out as numerous and as vindictive as before. 
On fmding no enemy they return again leisurely 
into the hill, and very soon afVer the labourers ap- 
I^ar loaded as at first, as active and as sedulous.
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with soldiers here and there among Hiem, tfho 
act just ill the same manner, one or Other of then\. 
giving the signal to hasten the business. Thus 
the ])leasure of seeing them com e out to fight or 
to  work alternately may be obtained as often as 
curiosity excites or time permits* and it •n il! c e r- . 
tainly be found, that the one order never svttenipts 
to fight, or the otlier to work, let the emergency 
be ever so great. ’•?

“ W e mt!et vast, obstacles in examining the in- 
tenor parts of these tumuli. In the fiyjt place, 
the works, for instance, the apartments w ic h  sur­
round the r(|yal ciiamber and the nurseries, and 
indeed the whole internal fabric, are moist, and 
consequently the clay is very b rittle : they have 
also so close a connexion, that they can only be 
seen as it %wj*e by pieoc-mealj for having a kind 
of geometrical dopendance or abutment a^ 'm st 
e»ich other, the breaking of one arch pulls down 
two or three. To these obstacles must be added 
the obstinacy of the soldiers, who light to  the very 
last, disputing every incli of grotind so well as 
often to drive away the negroes who are without 
shoes, and make white people bleed plentiftilly 
through their stockings. Neither can we let a 
building stand so as to get a view of tlie interior 
parts without interruption, for while the soldiers 
are defending the out-works, the labourers keep 
barricadoing all the way against us, stopping up 
the diflerent galleries and j>assages which l^ad to 
the vai'iuus apartments, particularly the royal d»am- 
Jber, all the entrances to which tliey fill up so art­
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fully ^  not to let it be di»tinguiKhabIe while it 
remains nioit>t; and exteraaUy it ha» do other «]>« 
pearanee Uiaii that of a slmpeless lump of clay. I t  
is, however, easily found from its situation with re­
spect to the (»tlier partj of the building, and by tho 
crouds of labourers and goldier» which smrround it, 
yvho shew their loyalty and fidelity by dying under 
its walls. The royal cljamber ia a large nest is c-u- 
pacious enough to hold many hundreds of the at- 
tendant8,bcstdes the royal pair, and you always find 
it as full of them as it cun hold. These faithi'id sub* 
jects never abandon their charge even in the last di­
stress; for whenever 1 took out the r(^'al duimber, 
and, as 1 often did, preserved it for some time in
9  large glass bowl, all the attendants (rontinuod 
running in 014a direction round the king and queen 
with the utmost solicitude, some of tlw in stopping 
on every circuit at the head of the latter, as if to 
give her something. When they came to the e.Ktre- 
mity of the abdomen, they took the eggs from her, 
and carried them away, and piletl them carefidly 
together in some part of the chambtT, or in the 
bowl under, or bdund any pieces of broken clay 
whidi lay most convenient for the purpose.

“ Some of these little unhappy creatures would 
ramble from the cliaraber, as if to  explore the 
cau«;e of such a horrid ruin and cata.strof>hc
10 their imniense building, as it must apfKiar to

and, after fruitless endea\ours to get over 
the side of the bowl, return and mix with the 
croud tliat continue running round their common 
parents to tJie last. Others, placing themselve*
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along her side-, get hold of the queen^s vast matrix, 
with their jaws, and pull with all their strength so 
as visibly to  lift up the part which they fix atj 
but, as I never «aw any effect from these attempts, 
I  never could determine w'hether this pulling was 
with an intention to remove her body, or to stimu­
late her to move herself, or for any other purpose ̂  
but, after many incfTectual tugs, they would desist 
and join in the croud running round, or assist 
some of those who are cutting off clay from the 
exU-rnal parts of tin' (;hamber or some of the frag­
ments and moistening it with the j u i c ^ b f  tiieir 
bodies, to begin to work a thin arched shell over 
the body of the queen, as if to exclude the air, or 
to hide her from the observation of some enemy. 
These, if not interrupted, before the next morn­
ing, completely cover her, leaving room enough 
witliin for great numbers to run about her.

“  I do not mention the king in tliis caso, be­
cause he is very small in proportion to the <}ueen, 
not being bigger than tliirty of tlie labourers, so 
that he generally conceals himself under one side 
of the abdomen, except wlien he goes up to the 
queen’s head, which he does now and then, but 
not so frequently as the rest.

“ I f  in your attack on the hill you stop short of 
the royal chamber, and cut down about half of 
the building, and leave open some thousands of 
galleries and chambers, they will all be shut up 
with thin sh m s of clay before the next morning. 
I f  even the whole is pulled down, and the different 
buildings are thrown in a confuscd heap of ruins.
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provided the king and queen arc not destroyed or 
taken away, every interstice between the ruins, at 
w h i c h  either cold o r wet can possibly enter, will 
be so covered as to exclude both, and, if the ani- 

, maU are left undisturbed, in about a year they 
will raise the building to near its pristine «ize aud 
grandeur.”
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PEDICULUS. LOUSE,

C aicrk  Character.

Pedes sex, ambulntorii. 
Oculi duo.
Os aculeo cjilseruutlo, 
Antenntr longitudinc tho­

racis.
Jbdomen dcpre»um, sublo- 

ba*um.

IjCgs six  ̂formed for walking. 
Mouth furnished vith an 

exsertile piercer. 
Antama  the leiit^h of the 

tlxorax. •
Abdomen depressed, sublo. 

bated.

w,E now arrive at a very nnmeroxis genus o( 
insects, far more remarkable^for variety than ele­
gance of Hppearaiicc. O f these strange and un- 
pleasiug animals some ii>fest the liJklies of qua­
drupeds, othera of birds, and some even those of 
insects^themselvcs. I t must however be here ob­
served, that many small insects, infesting other 
animals, hav«? b̂ ,*cn often referred to the genus 
Pediculus, which in reality belong to those of 
Acarus,M oiioculus, &c- &c.

Th« Pedi^lug humanus or coiTunon Louse is so 
well knowD as. to render any very particular de­
scription unneeesstiry. As a species, it is distin­
guished by its j^ile livid colour, and lobatq^l, oval 
abdomen. I t  ia prinluct'd from a small oval egg, 
popularly called, the name of a uit, which is
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fastened or aggliitinatetl by its smaller end to tiie 
^ hair on which it is depositt'fi. From this egg 

proceeds the insect, complete in all its parts, and 
(litfering only frdm the parent animal in its smaller 
size. Such diminutive specimens are far prefer­
able, for microscopic observation, to the full-grown 
insets, showing in a more distinct manner the 
disposition of the viscera, muscles, &-c. &c. When 
thus examined by the microscope, tiie |>rincipal 
appcaranccs are as follow: \iz . the trunk or pro- 
bust^SV-J'hich is generally concealed in its sheath 
«r tulx‘, is of a very sharp form, and is furnished, 
towards its upper part, with a few reversed aculei 
or prickles; the eyes are large, smooth, and black; 
tlie stomach and intestines, which possess the 
greater part of the abdoininal cavity, afford an 
fxtrem ely distinct and curious view of the peri­
staltic motion; whilcthe ramifications of the tracheae 
or respiratory tubes appear dispersed in an ele­
gant mamier throughout various parts of the ani­
mal, and are particularly obser\able towards their 
orifices on the sides of the abdomen: the legs aro 
each terminatc*d by a double claw, not greatly 
unlike that of a lobster, but of a much sharper 
form; and the whole animal iS every where covered 
by a strong, granulatcnl skin*. It is allirmed by

* The magnificent figure of tbi* animal by the ingenious Dr. 
Hook,engraved in his Micrc^jpbia, is well known to all who have 
atteiuilei] to the minuter branches of Natural History. It is ob- 
•erreS however by I^wenhoek that it i> faulty in one particular} 
the antcnnx being repreiiotJted as consisting of four joiati only, 
iL̂ ste3<i of five.
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Leewenhoek that the male is furnished At tin? ex­
trem ity of the abdomen with a sting; and that it 
is this instrument which causes the chief irritation 
suffered from these animals; the*suction of the 
])roboscis hardly seeming to have caused any per­
ceptible pain on the skin o f his hand. The 
male is readily distinguishetl from the female* by 
having the tail or tip of the abdomen rounded: in 
the female it is forked or bifid. The same accurate 
observer (I^ewenhoek) being desirous of learning 
the proportion and time of the increase o^ mese 
insects, placed two females in a l>lack silk stock­
ing, wliich he ;vore day and night for that purpose. 
H e found that in six days one of them had laid 
fifty eggs, and upon dissecting it, he found as m any 
more in the ovary: he therefore concluded that in 
twelve days it would have laid an hundred eggs: 
these eggs, hatching in sis days, which he found 
to be their natural time, would probably produce 
fifty males, and as many females f j  and these 
females, coming to tln^ir full growth in eighteen 
days, might each of them be supposeil, after twelve 
days more, to lay also an hundred eggs; which in 
kix days farther, (the time required to hatch tliem).

* It it remarkable that Swammerdam appears to bare been 
unacquainted with the difterence between the males and females: 
he even entertained a suspicion that they were hermaphrodites > 
thee, on dissecting h r tj  individuals, he found an orary in thetn

*“• r
t  Tliis is, perhaps, not a very probable snpposition y an<» ic 

appoKDi from the jaetbre-raentioued observation of Swammerdam^ 
that the females ara fax more numerous than the malei>
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might produce a younger brood of five thousand; 
*o tliat in eight weeks a Louse might see five 
thousand of its own descendants!

The Louse*, in all ages enunierattnl among the 
pests of mankind, has been sometimes re|xresentf<l 
as the mere punishment of personal negligt‘iu:e, 
and sometimes commeniorated as one of the 
most humiliating concomitants of degraded pride; 
since, exclusive of the memorable and im[>ressive 
desrciptions on this subject in the sacred writings, 
we meet with various examples of characters of 
no small degree of eminence who have suflert^ 
from tlie attacks of this odious infe(jct. The dis­
order, however, commonly termed phthir'mis, is 
probably more owing to want of attention during 
the first stages of its appearance, than to any real 
constitutional cause in the patient; it behig entirely 
contrary to the nature of this insect to get under 
the cuticle, as commonly supposed; and utterly 
inconceivable that a complaint nierely iextcrnal 
should be able to resist niercin-iid or other pre­
parations outwardly used ; and there,can be little 
doubt but that such cases, whenever they occur, 
■woukl be effectually removed by a pro[K.*r appli­
cation of a dilute solution of mercury sublimate, 
I  must even venture to express my doubts whether
9  real and genuine jththir'ums, considered as a 
primary disease, has ever ap|K;ared. Notwith» 
standing this, we are told by Piiny that Pherecydt'S

* I here repeat what I hare formerly said on this lubject in 
(he Naturalist* iVliscclkny.
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Sirius, Sylla ijie dictator, and otliers, liaya died of 
this disorder. ^ Quintus Serenns speaks4liu$ of the -  
latter. %

SyUa qucxiue infelix tali languore pereilui 
CjiTuit, et foedo se vidit ab agtnine vinci.”

Groat Ŝ Jla too tlie fatal scourge hath knowo j '
{?lahi by a host far mightier than his own!

•
To wliHt I have said respecting this animal I 

shall 1>CG'! leave to add flic lines of Seren»s,'^as an 
attempt tovvardf tliscovering an apjiarcut intent itm 
of providence î ii permitting the frequency of sucU 
iinpleasing animals.

“ Noxia corporibu* qiuedim de corpore nostra 
Produxit Natura, volcn* abrumijcre somnos 
Sensibus, ct inonitis vigilcs inducere curui.*'

SeriNnture, kindly provident, ordain 
Hw gentle stimulants Kr faerniless painj 
Lav Man, jhe slave of rest, should waste away 
1(1 torpid jî Kabcr life's important day!

Nor can I omit the observation o f  Linnaeus on 
this subject, who, setnningly anxious to become 
an lipftlogist for the Tj>use, has gravely obscnetl 
that it probably preserves children who are tron- 
bleti witli it, frojn a variety of com]>laints to which 
they would otherwise be liable!!!

The insects of this geinis found on Quadrupe«is 
and Birds mayl>e consideretl as almost e<]u^ling 
the number of the animals theniselves; since 
few of either division exist without one or more
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particular species: some are also observed on
fishes and insects. It is liardly to be exjx^tetl
tliat their ’exact history.,jvill ever be d i^ ti i^ ^
known; and it be considered a» sullicicnl to 
point out a few of the most reninrlcable kinds. 
Many of these have been long ago ohsorvfU b^v 
tlie industry of Redi, from whose work 
several of the figures here iiitroducedjare copif d, 
tlieir respective names being inscribed under each 
|)ar(icu)ar species.
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PULEX, FLEA, 

Generic Character.

Pedes sex, SKjtatorii.
Ondi Amo.
Antennte filifiprnie!!.
Os rostro inflcxo^ st;taceo, 

iw uleuin recondeiite.

Ah(lomen cotnjjtessum.

Legs si X, formed (or leapinp;. 
Eyes twf).
Antenna; filiform.
Mouth furnished with an in­

flected, setaceous snout, 
coiiceahiig a piercer. 

Abdomen comprcssed.

J . H E  present genus is one of the most singular 
in the order Ajitera. Tlie Pulcj. irritans or com­
mon Flea, so well known in its complete state in 
every region of the globe, is remarkable for under­
going the several changes experienced by the 
major part of the Insect race of other tribes, being 
produced from an egg, in the form of a minute 
worm or larva, which changes to a chrysalis, in 
order to give birth to tiie perfect animal. The 
female Flea de^sits, or rather, drops her eggs, at 
distant intervals)in any favouraMe situation; they 
are yery small, ot {\h oval sliape, of a white co­
lour, and a polished surface. From these, in' the 
space of six days, are hatched the larv®, which are 
destitiii;e of fee^ of a lengthened, worm-like
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beset with distant hairs, and furnished at tlie head 
j» ith a pair of short antennae or tentarula, and at 
the tail with a pair of slightly curved forks or 
holders: their colour is white, with a r<?ddish cast, 

' and their motions quick and tortuous. I'hese larvjo 
are very frequently found in the nests of various 
bicds, and, in particidar, of pigeons, where they 
fasten occasionally to the young brood, and sa­
turate themselves with blood. In the space often 
or twelve days they arrive at their full growth, 

''HWlen they usually measure near a quarter of an 
/  inch* in length: at this period they cease to feed, 

and, casting their skin, ciiange int(\tho state of a 
chrysalis, which is of a white colour, and of an 
oval shape, with a slightly pointed extremity, and 
exhibits the immature limbs of the included insect. 
The larvae are said to spin themselves up in an 
oval cotton-like covering before they undergo 
their change: this however is not always tlie case. 
After lying for the space of twelve days in chry- 
.salis, tl»e complete insect emerges in its perfect 
form. It now begins to exert its lively motions, 
and employs the sharp proboscis with which Na­
ture h&s furnisht*d it in order to obtain nourish­
ment from the first bird or quadruped to wluch it 
can gain access. The time required for the evolu- 
tion of this animal varies considerably according 
to the season of the year, and in the winter months 
is of much longer duration than the period above- 
meiAionedi the egg scarcely liatching under twelve 
days, and the larvas lying nearly twice tlie usual 
time in chryi<alis.
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Tho history o f  this fainihar insect does not appear 
to liave been fully understood till towards tlie de- V  
fliiie of the sixteenth century, when the ohserva- 
tioiis of Leewenhoek and others were directcHi to 
it. I t is believed however that the first person ' 
who investigated all the changes of the animal, 
from the egg to the pi-rfect Flea, was Sigoiqr 
Diacinto Cestone, an Italian, who comnuinicated 
the account to the Royal Society of London. This 
was published in the 149 th Number of thc Pkilo- 
.sopliical 'IVansiictions, accompanied by figures^'' 
Avliich though not conducted with the extreme a
accuracy whi-'h distinguishes the engravings of 
KocKel iuid some others, are yet suQicient to.give 
a j»rctty clear idea of the egg, larva, &c.

Among the chief singidarities observable in tlie 
structure of the Flea nmy be noticed the extra­
ordinary siuiation of the first pair of logs, which 
instc'ud of being place<l beneath the thorax,^is in 
most other insects, are situated iunuc<liately be*- 
ncath tiie brad; flie antenna' are short, hairy, and 
gonsist of five jo in ts; and at a small distance be* 
noiUh these is placed the probosc-is, wliich is strong, 
sharjj-poijjted, tubular, and placed betweert a pair 
of,H>inted guards or sheaths, whiph are still farther 
strengthened at the base by a pair of jK>inled 
scalcs: the eyes are large, round, and black. The 
general apptiarance of the animal Is too well known
10 require particular description: it may only bo 
iii.'cessary to obsi;rve Uiat the njale is conside/ably 
smalitu' than the fouiale, with tlie back rather sink« 
ing thau;convex, as it always is ia  the female iij* '
■ .'J.

4 5 6  • FLEA.



rr.FA.

(lert. Nothing cnn exceed tiie ciirkins i{is]>o$ition 
aiTti^poIish(Hl elegance of the shelly arnioiir with 
wliich the animal is covered; nor cun thestrticture 
of the legs lie conten)i)lat('d without ndininition. 
All these parliculnrs however are so well repre­
sented in the acconjpanying figures as to snprrsede 
the-neccssity ol any long verbal di'sc-ription: tliey 
are taken from the exquisite engravings of lloesel, 
and will be found greatly to surpass in point of 
minute accuracy even tho celebrated figure of 

f  Dr7^I look, so much admired in its day, and .so 
often copied into the works of succeeding natur­
alists. •

Though it would perhaps he (]iffi(?\ilt to prove 
tliat there exists in Europe more than one genuine' 
species of Flea, yet it is certain that some per­
manent varieties or races may be traced, which 
a practised eye can readily distinguish from the 
common domestic kind. Of these the most rê -' 
markable .se<‘ms to be that infesting some of the 
smaller ijuailnipeds, and particularly Mi«^ and 
Bats. This variety is of a more slender form than 
the common Flea and of a paler colour, differing 
from that insect nearly in the same jjroportion 
Ujat a greyhound does from the more common 
race of dogs.

P u k x  penetrans or Chigger is a Jiative of South- 
America and the West Indian islands. Accord­
ing to C'atesby’s microscopic figure of this insect, 
it may properly be arranged un«ler the present 
genus; but it is probable, from the different de- 
»ariptions of authors, that some insects of the



genus Acarus, which excite similar swellings under 
the skin, have been confounded with it under'tte 
general name of Chigger or Chigoe, Catcsby’s 
account runs as follows.

“ It is a very small Flea, that is foutid only in 
■warm•climates: it is a very troublesome inse<;t, 
especially to Negroes, and others that go bar(?fot>t 
and are slovenk. I'hey penetrate the skin, under 
which they lay a bunch or bag of eggs, which swell 
to the bigness of a small pea or tare, and give 
great pain till taken out; to perform which great^ 
care is required, for fear of breaking tl\e bag, ^  
which endangers a mortification, and the loss of 
a  leg, and sometimes life itself. Tins insect in 
its natural size is not above a fourth part so big 
as the common Flea. From the mouth issues a 
hollow tube like that of the common Flea, between 
a pair of antennae. It has six jointed legs, «nd 
something resembling a tail. The egg is so small 
as to be scarcely discerned by tlie naked pye. 
These Chegoes are a nuisance to most parts of 
America betwt»en the troi)ics.”

Catesby’s microscopic figure of the inscjct re­
presents it with very much the habit of a Ilea, with 
moniliform antennHc of numerous joints, and 
caudal tube of the same length with the probosci\ 
slightly ibrkctl at the end.
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ACARUS. MITE,

Generic Character.

Pcden octo.
Oadi duo, ad latcra capitis.

duo, articiilata, 
pcdrfurmia.

Le^s eight.
(It Dated ort cacli 

side the head.
Feelers two, jointed, leg-* 

sliapcd.

JL H E  j![enus Acanis is extremoly ejttcnsive, and 
t!>e species (lifFer much iu size and habit: in gene­
ral however the Acari are among the most minuto 
of Insects, and arc popularly known by tht* name 
of Mites.

Tlie most familiar species i.s tlie Acarus Sira 
or common ClK*ese-Mite, so frequently oljsoryod 
among various articles of domestic consumption. 
This little animal is one of those MinUtisc of N a­
ture which amply rejjay the careful irtvestigation 
required in order to obtain a »!omplete idc*a of all 
its organs; and it forms a favorite subject of 
microscopic speculation. Our celebrated country^ 
man Dr. Hook has long ago published a most 
elegant microscopic figure of the Mite, with a 
good* general description} but the more exact 
elucidation of its form and natural history .seema 
to have been reserved for the penetrating eye of



Leewenlioeck, who, exeliisive of other particular#, 
discovered that even the hairs or bristles with 
which the.body is beset, are far from simple ^5^  
ments, as commonly imagined, but resemble in 
tljeir structure the awns of barley, being barbed ' 
on each side with numerous shaqvpointed pro­
cesses. Leewenhoeck also observed that the M ite 
is oviparous, laying very small, white, oval eggs, 
from which proceed the youn^ aivinwls, resembling 
the parents in all respects, except in tlie number 
of their logs, which, at first, amount to six oHlyr 
the third pair from tlK; Iwad not making their ap- \  
poarance till after (he first casting of the skip. 
'I'he eggs hatch in warm weatiier in about six or 
eight days, bu t in winter not under strnK? weeks; 
and it is o1)servt‘d to be not uncommon to see the 
young animal struggling to get clear of the eg{^ 
Khell, which sometimes they are a whole day” in 
bringing about.

The M ite , considering its size, is a very voract 
ous animal, devouring both animal an<l vegetable 
substances with equal avidity. It is also extremely 
tenaciousi of life, since we are assured by I^evven- 
hoi'k that a M ite which he glued to a pin before? 
his microscope, lived in tiiat situation for the space 
of <‘leveu weeks.

Acarus crulri'rans or the Itch Mite, is a species 
of singular curiosity, not only from the unusual 
structure of its limbs, but on account of the mam- 
controversies relative to its real existence ip the 
particular disease which it Iras been supposed to 
produce. In order to take a general view of tlws
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tm bja't, more curious, it must be ■ coiifess«l, than 
tlelicate, we must revert to tlie decline of the se< t»n- 
teejith century, wlien Dr. Bononio, an Italian phy- 
viciau, coinmuuicated to R('di a de.scri|>tiun, ac­
companied by nncroscopic figurt^, of tUc present 
s}>ecies of M ite, ulncii lie believeti, from his fre­
quently repeated obscTvations on porsons affected 
willi the complaint above-mentioned, to be the 
sole cause of the disease. The account of Bunonio 
was introduced by Dr. Mead into the Philosophi­
cal Transactions, and may be found in No. 283 of 
that work. The observation seems M Imvv been 
r^'ceived, both in England and elsewhere, as a new 
and curious discovery. That whaf may be not 
improperly called tjie Acarine Itch was howevrr 
known in very ancient tin»es is sufliciently clear 
from tl»e observations of Mouflet, who, in hi« 
History of Insects, lias given a  short abstract of 
what the older writers have said on the s»i>j(!ct, a» 
Well as a convincing proof that the complaint was 
well known in his own days. l ie  relates tlie case 
of a  Lady Penrudd<x;k, aged sixty, who conti-actutl 
this disorder, as. was supposed, by too long a con- 
Unuance of goat’s milk, which she look from ap­
prehension of an approaching consumption. She- 
was, says MoulTet, miserably a(Ilicte<l with tl»e»e 
mite«, which the more liiey were pickwl out with 
ueedlea by the care of her tmrscs, the more their 
numbers seemed to increase; and at length she 
£211 ̂  victim to the disease.

Tbe above-mentioned Mite is of a slightly round­
ed, sublobated, and svmewJiat ilatleued shape.
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witli the thighs of the two upper pair of Idgs ex­
tremely thick and short, but the tarsi or continua­
tions very slender, apparently tubular, transpar<^, 
and terminating in a  rounded tip: the two lower 
pair of legs have thick, oval-oblong thighs, pro- < 
ceeding from a very slender base, and are extend­
ed into an extremely long, stout, curved, and 
sharp-pointed bristle. The figure of this insect 1)y 
Hononio, cjigravcd in the Philosophical Trans­
actions, cannot be commended either for elegance 
or accuracy: that ofD ogeer is sufficiently correct.
This I am enabled to stat^ with confidence, having  ̂
been favoured with several sjieciniens of this ex­
traordinary animal by Dr. Haker, who.se ingenious 
observations on its uatiye and qualities were com- 
iiuinicated to the Royal Society in the course of 
the last winter. Dr. Baker, diirijig his residence 
at the Madeira.s had ample opportunities of in­
vestigating thfc disprder occasioned by it, and is 
incli»ie<l to think tliat it constitutes a species of 
Psora distinct from some others which are usually 
confounded with it, but which arise from some dif­
ferent causd.

Acarui antummlis, popularly known by the 
name of tl»e Harvest-Bug, is also one of the most 
minute of the genus, and is of a bright red colour, 
with the abdomen beset on its hind j>art with 
numerous white bristles. This troublesome insect 
will make itself suniciently known to most people 
during the months of Ju ly , August, and Sept^“m- 
ber: it is easily distin'^nishable on the skin bv itsV Ok
bright red colour aud adlieres so tenaciously wlien
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it has once fixed Itself, as to be scarcely separated 
•without violence; its motion, when disengaged, is 

pretty quick, though by no means equal to that of 
some other Acari. On the part where it fixes it 
causes a tumor, generally about the size of a pea; 
sometimes much larger, accompanied by a severe 

. itching. These insects abound on vegetables, and 
are generally contracted by walking in gardens^ 
amongst long grass, or in corn fields.

According to Mr. Whitej in his History of Sol- 
borne, they abound to an uncommon degree in 
the chalky districts of that part of llainpshire. 
I le relates that he has been assuredtthat the war- 
reners, in the chalky downs, are so much infested 
by them, and tliat they swarm to so infinite a 
degree as to discolour their nets, and give them a 
reddish cast, while the men are #o bitten as to bo 
thrown into fevers.

Among the larger species of this genus may be 
numbered the Acarut Ricinus, or Tick, so fre­
quently seen on dogs, and sometimes on catUe: it 
often arrives nearly to the size of a small oean, 
and is of a  livid brown colour, with paler and 
darker variegations: this animal is furnisht*d 1)C- 
tween the antennne with a strong, broad, and flat­
tened snout or proboscis, edged on both sides by 
a row of strong, sharp, reversed prickles, which 
serve, when once introduced into the skin, to ad­
here with such a degree of tenacity as not to be 
^asity removed, 

t Acartu Reduvius it of a similar nature to the 
V . V I. p .  I I .  3 0
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preceding, feral sometixnes of nearly simriar pifcf 
it is fouud occasionally on cattle, dogs, and «ot)w* 
of the larger kind of birds.

Among the animals of this genus whidi infest 
Jnsects themselves tlie most common species is 
the Acarus Coleoptratorum of Liiiu®us, which is 
very frequently seen on the bodies of some of,the 
larger kind of Coleopterous insects, but more par­
ticularly on the Scarabaeus stercorarius or com­
mon black beetle, which may be sometimes seen 
so covered with its numbers as to be scarcely abl^ 
to move its limbs.  ̂This insect is about thrice 
the size of th^ common M ite, of a pale yellowish 
brown colour, and of an oval shape, with a slightly 
convex body: its motions are moderately quick, 
aad the feet are tenninated by a large vesicular 
concavity, by the help of which it is enabled to 
apply itself with security to the glossy surface of 
llie insect which it thus infests.

O n the Black Beetle also, as well as on some 
of the Silpha;, and other coleopterous insects i« 
not unfrequently found that highly curious specie* 
of Mite called Acarus vegetans, or the vegetating 
M ite, from tlie very singular manner in which it 
is affixed to the limbs or wing-shells of the insect 
it iuftwts; viz. by a  stem or ibotstalk of consider­
able length, proceeding from tlie end of the body, 
and resembling a tail. This species is much smaller 
lhan the preceding, but of similar colour: ito 
vliape is nearly hemispherical, the upf>er or'coi>- 
.vex port being of a lucid surface. 1 have souae>



\

times 6f>rn inclined to suppose that tliis insect is
- in reality nothing more than the yonnjr of the 

A canis CoJeoptratorum, and that the ce^s -of 
that sp ^ ies  are deposited on a footstalk, in the 
same manner as those of the Hemerobins Perla.
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11YDRACI iNfA. J i  n D R A C I INA.

Gencric Character.

Caput, thorax, ct abdomen ; Head, thoralc, and t^om ciT
unita.

Pafpi duo, articulati. 
Oculi duo, quatuor, 
Pedts ooto, natatorn.

united or connate. 
Feelers tw o, jointed.
E^6S two, four, or six. 
Legs e igh t, formed for 

swimming.

A  M E genus IIy*lracluia, allied in the closest 
manner lo that o f Acarus, un«ier which the only 
species kaown to Linnaeus were arranged, was 
lirst inmtutcd i)V the ingenious Muller, whose 
industriit)us'fesparches many new and curious kinds 
have been discovered.

Among the larger insects of this genus is the 
Ilydrachm flaccida*, Avell described by Degeer 
and others. Its size is that of a smatl pea, and its 
colour a very bright red : its shape is nearly glo­
bular, but the skin is of such a nature us to yield 

«|rery inclination of the body, so that the whole,
wWit taken out of the water, Ik is  an irregularly

>. ■ ■ ■ >if, ,

* I give it thi* name in order the more clearly to <fistmgui»b 
it lixHn cue or two others with wluch it may i^uuetiaies be eun-‘ 
iDunded.
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JlYDRACllNA, 46y

flaccid appearance: tliis is most remarkable in the 
. ftill grown animal, wliicli is also of a much nu>re 

torpid nature than the rest of the genus, wiiicii 
are animals of great celerity of motion; and in­
deed the 3'oiing or unadvanced individuals of the 
present species arc of a more compact ap|H'arance, 
and swim with a greater degree (»f swiftness than 
the larger ones. The I I : flaccida is not very un­
common in stagnant waters.

O f all the Ilydrachna* yet discovered hy far the 
most elegant is the Hydrachua geographica, so 
named from the fancied map-like distribution of 
its variegations. I t is one of the^ largest of the 
genus, e(|ualling the size of the former: it is oc­
casionally seen in clear ponds and other stagnant 
waters, but is one of the rarer kinds: its sha|>e is 
globular, and its colour a [>olished black, decorated 
witl» carmine coloured .spots an<i patches, which, 
in a certain light, are accompanied by a kind of 
gilded lustre: four round spots of this colour are 
situated on the middle of the upper part of the body, 
and are bounded by four large, angular patches} 
besides which, on the sides and lower part of the 
body, are some others: the logs are varied with 
blat;k and red, and, as in the rest of the genus, 
beautifully ciliated with long hairs. This ins4;ct 
swims with great celerity, aixi ap}jears in almost 
constant motion. When seen in its state of per­
fection, it may be numbered among the most 
baautiful of the British inseots.

Hydrachm Rocseliaim I naipe after the incom-
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parable Roesel, wTiom it is figured in his wefl 
known work on insects. It is of equal, or even - 
superior size to the immediately preceding, whirh, 
in many points, it seems ^ea tly  to resemW^; ilie 
ground-colour however in this is red, with black 
variegations, disposed in a different manner from 
those of the former. It is found, though not very 
frequently, in stagnant waters.

Among the smaller, or middle-sized I lydrachna:*, 
one of the most common is the II:  e.rtemlens, which 
is of the size of a very small hcmp-seed, and of a 
bright red colour, without any variegations: it is 
extremely nimble in its motions, and always carries 
tlie hinder jiair of legs, which exceed the rest in 
length, in an extended posture.

Hydrachna araneoides ( Acarus aquaticus macu- 
latus. IX*geer.) is a small species, of a brown co- 
iour, clomled with red, and marked on the back 
by a very large oval patch of the same colour. It 
is found, like the rest, in stagnant waters, and has 
the habit of a young spider.

Some of the genus are distinguished by alcind 
of cylindric process at the end of the abdomen: <tof 
this kind is the Htfdrachna Buccinator. Lin.
(Acarus caudatus. Degeer.) It is a very small 
species, of a dark brown colour, with a large 
rufous patch at the upper part of the body, the 
cylindric process being of a dull yellow. It is a 
bative of stagnant waters.

The eggs of the Uydrachnae, which are smaH 
round, are deposited iu flat clusters, some-

..................4
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times on the bodies of ^'cpae and other water-iu- 
sects. Tlie young, when first exchided, are fur­
nished witli sî c legs only; but after the first or 
second change of their skin, become eight-legged

• insects.
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PHALANGIUM . PHALANGIUM . 

G entric Chmracter.

Pedes octo.
Oculi verticis duo contigui, 

duo laterales.
Frons antcnnis cheliformi- 

bu8.
Abdomen rotundrtum.

Ltgs eight.
E ;̂ is two vertical, and two 

lateral.
/ ’row  ̂furnished with cheli-.

form antenna;.
Abdomen, generally, round­

ed.

O f  all the Insects in the order Aptera few per­
haps will be found of a form more repulsive than 
that of the present genus, which, exclusive of its 
spider-like shape, is, in some species, armed with 
■weapons resembling tho.se of the genus Aranea, 
but operating with greater malignity. Tiie'Pha- 
langia differ very much in size, some being very 
minute insects, while others are equal in magni­
tude to the larger kind of Spiders.

The Phalangium reniforme is one of the largest 
of the genus. This animal is a native of the hotter 
regions of the globe, being found in Africa and 
South-America. It has the general appearance 
of a very large spider, with the thorax heart, or 
rather kidney-shaped, and the abdomen rounded:
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the tegs are very long, and the palpi or clas}M*rs 
are strongly toothed on the inner side by several 
sharp-pointed curved processes: the first pair of 
legs have ajl the appearance of a pair of antenna;; 
fiir exceeding the rest in length, and being of a slen­
der or filiform shajn;. The whole insect is of a deep 
chesnut brown colour, with a yellowish cast on 

*the abdomen. Its particular history seems to be 
little known, but there can l>e no doubt of its 
l>eing of a predacious nature, living, probably, on 
the smaller insects,

Phalangium caudatum is, in general, of rather 
smaller size than the former, and of lengthened 
shape, with shorter limbs in proportion: it is 
principally distinguished by the long setaceous 
process in which the abdomen terminates: the 
chelae or claspers are  ̂large, and toothed on the 
inside towards the tips. The general colour of 
the animal is chesnut brown: it is a nati\^e of the 
East Indies.

To this genus belong those well knomfSttsects 
t ailed long-legged, shepherd, or harvest'Spiders, 
being popularly considered as such, thouc;h differ­
ing very considerably from Spiders projwrly so 
named. The most common insect of this kind is 
the Phalangium Opiiio of Linnaeus, which, during 
the autumn, may be observed in gardens, about 
walls, &c. it is remarkable for its plump, but flattish, 
orbicular body, and its extremely long and slender 
legs, which are generally so carried that the body 
appears suspended or elevatc(J to a considerable
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possible. I t  preys on the smaller and weaker kind 
of insects, as the Ternies pulsatorium, the hirvae 
of Ptini and Dermestides, &c.

Fhalatigium Americanum is extrem(‘ly allied to 
the inune<liately preceding, but differs in being of 
a somewhat larger size, and of a paler colour; the 
body, is also of a much more lengthened form. It 
is found in many parts of America. In our own 
cfMintry we have a sptn ies very much reseinbling 
it, but smaller and of a dark hrown colour: it 
is sometimes distinguished by the name of the 
Lobster-Insect.

I shall add the description of one raore species 
to this genus; an animal which, if we may rely

• on the most resj)ectable authorities, mu.st un- 
<loubtedly be nunihered among the most formid­
able of the whole Insect tribe. I'his is the Pha- 
langium araneoides, of Pallas, nearly similar in size 
to the Pii: caudatum, of a lengthened form, a 
brown colour, and covered with downy hair: the 
claspers are short, but very large in proportion to 
the animal, and the tips are toothed internally, in 
such a manner as to bear a resemblance to a lobster’s 
claw. This insect is a native of the warmer parts 
of the South of Europe, and of Africa, inhabiting 
fields, and by its bite proiiucing mo.st painful swell­
ings on the skin, and even, as it is^aid, sometimes 
proving fatal. Mr. Herbst, in his excellent work 
on the Aptera, has ranked this species, with some 
otl>en^of a  similar appearance, under a distinct 
genus of the name of Solpuga.
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ARANEA. SPIDER.

-i£- 

P ^ W a.
O t ^  pctov'Tarius set.
Os UDgijjbus, seuTctinacttlis 

duobus.
Palpi dii9 artkuliiti; mas- 

culis geniulibus vapitoti.

v4m</papillis textwis.

Generic Character.

Legs eight.
Zj/«» eight; somctimps six.
Mmith furnished with two 

hooks or holders.
Feeiers two, jointed, the tips 

of which, in the male, 
distinguish the sex.

'/Ihdomen terminated by pa­
pilla; or teats, tlirough 
which the insect draws it* 
thread.

A-. 1  H  E very extensive genu.s Aranea may be dis­
tributed into several secupns according to the 
shape or habH of body, ot acfcyrding to the posi­
tion of the eyes, which are differently placed in 
the different families. I shall at present how‘?ver 
mention only a few of the most remarkable species, 
without any particular division of the genus.

One of the largest of tlie European spiders i* 
the Aranea Diadema of Linnaeus, which is ex- 

 ̂tremely common i ^ . our own country, vind is 
chiefly seen during';,t||e autumnal season in gar- 

' dens, &c. Tlie body of tliis species, when full
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grovrn, is not much inferior iii size to a small 
liazeJ nut: the general colour of the animal is 
deep chesnut-brown, approaching to reddish in 

y some specimens, and the abdomen is beautifully 
marked by a longitudinal series of round or drop- 
shaped milk-white spots, crossed by others of simi­
lar appearance, so as to represent in some degree 
tlje pattern of a snudl diadem. This spider, in 
the months of September and October, forms, in 
some convenient spot or shelter, a large round, 
close, or thick web of yellow silk, in which it de­
posits its eggs, guarding the round web with a 
secondary one of a looser texture. ^The young 
are hutched in the ensuing May, the parent in* 

^ .S fc ts  dying towards the close of Autumn, The 
male of this species is distinguished by having the 
back crossed by four or five black-brown bars. 
I'he Aranea Diadema being one of the largest of 
the common spiders aerres to exemplify some of 
the principal characters of the genus in a clearer 
manner than most others. A t the tip of the alnlo- 
men ape placed five* papillie or teats, through 
which the insect draws its thread; and as each of 
tlicse papilla; is furnished with a vast number of 
foramina or outlets, disposed over its whole sur­
face, it follows that what we commonly term a 
spider’s thread is in reality formed of a collection 
of a great many distinct ones; the animal possess­
ing the power of drawing out more or fewer at 

•

* In some specie* four; and in loroe are two wnaUer popillae, 
the nature of which it doubtful.
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jjleastire; and if it should draw from all the fijra» 
xnina at once the thread might consist of maTjy 
hundred distinct filaments. The 'eyes, which are 
TBituatcd on the upper part or fntmt of the tliorax, j 
are eight in number, placed at a smaH distanci’ 
from each other, and havin*^ the appearance of 
the stemmata in the generality of insects. . TIk 
fangs or piercers, with wliich tlie animal wounds 
its prey, are strong, ctirved, sharp-jpointed, and 
each furnished on tlie inside, near the tip, with a 
‘-fimall ohiong hole or slit, through which is evacti* 
ated a poisonous fluid into the wound made by 
the point itself, those organs operating in minia- 
ture on the same principle with the fangs in 
poisonous serpents. The feet are of a higl\Jj£_ 
curious structure; the two claws with which each 
ifl terminated being fumishwl on its undfer side 
with several parallel pro(;esses resembling the teeth 
of a comb, and enabling tiie animal to dispose 
and manage with the utmost facility the disposi­
tion of the threads in its web, &c. ’

Aranea Tarantula, or Tarantida Spider, of w’hich 
so many idle recitals have been detailed in the 
work« of the learned, and which even to this day 
continues, in sOme countries,’to exercisfe tlie’fisith 
«nd ignorAnce of the vulgar, is a native of th* 
Wanner parts of Italy and other warm European 
regions, and is generally found in dry and sunny 
plains. It *8 the largest of all the European spiders, 
and is of a brown colour, with the back of the 
abdomen marketl by a row of trrgonal black spots 
with whitish edges, and the legs marked beneath by
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iliirk  and nliilc bare, lu  the present iiluuiiuated 
N pcru)d it may be .suHicieut to observe that tUe ex- 

. ' tiaordinary symptoms supposed to eiwue fronj tlie 
bite of tUi;» inscct, as well as their mipposed iMire 
by tl»e power of musick alone, are entirely bibul­
ous, and are now sulficiently exploded auu>ng,;ill 
rational philosoplvers.

Aranea nobilU is a very beautiful sp<H;ies, of 
middling size, with an orange-colourcd tlwrax, 
marked by six bli^k spots, and an oval, yellow 
tdxlonicn with seven oval black spots, the first of 
which is situated immediately behiud the thorax, 
while the remainder arc disposed in ^  two longi­
tudinal rows: the legs are yellow, witli the lust 

\  joints black. This elegant spider is a uativo of 
Sumatra.

Jranea scenica is a  small species by no meauo 
uncommon during the summer mouths, aiul {'one* 
rally seen on walls in^gardens, inc. it is of a Waclc 
colour, with the al>domen marked oa each side 
ll»e upper part by three white bars. This spider 
is one of those which spring suddenly, to some 
distance, on tlieir prey.

Aranea exiensa is a smallijjh species, of a  fin« 
green colour, accompanied by a  slight silvery 
gloss: it is common in gardens, and is alm o^ 
^w ays seen with the legs exten<led, in » paraiM 
line with the bfxly.

Aranea Uevipct î i of a  grey colour, varied with 
min)*te black specks, and with tlie legs iHsautifoMy 
wossed by numerouii alternate black and wliil« 
Jt)ars. . -w
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Aranea palustris is of a lengthened form and of 
a brown colour, and is principally seen in damp 
or watery i)laces. '  •

Aranca a/^uatica is a middle-sized species .of a /  
deep chesnut-colour, residing entirely under water, 
generally in very clear jionds or fountains, and 
forming for itself a small tissue or web confining 
a proper quantity of air: sometimes this species is 
observed to take possession of a vacant shell, in 
which r-dse it closes the mouth with a slight web.

'I'he exact distinction of species in this genus, 
csjKicially among the smaller kinds, is often ex­
tremely diffipult and uncertain; since the animals 
arc sometimes differently marked during the differ- - 
ent periods of their life: some however are in thjii^ '  
respect perfectly constant, bearing the same distri­
bution of colours from their first hatching to their 
latt^st period.

The gigantic Aranea avicularia or Bird-Catch­
ing Spider is too remarkable an insect to be passed 
over in silence. This enormous spider is not uncom­
mon in many parts of the East Indies and South- 
America, where it resides among trees; frequently 
seitfiiig on small birds, which it destroys . by 
wounding with it?* fangs, and afterwards sucking 
their blood: the slit or orifice near the tip of the 
fangs in spiders, through which the poisonous fluid 
is evacuated, and the existence of whicli has some­
times afforded so much .matter of doubt among 
naturalists, is iii this species so visible that it-roay 
be distinctly perceived without the assistance of 
a glass.
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This animal appears to admit of some varieties, 
differing botii in size and colour; or rather, it is 
probable that several species, really distinct, havo 
been often confounded in the works of naturalists 
nnder one common title. The individual repre­
sented on the annexed plate is copied from one of 
the largest sjiecimens in the Leverian Museum: 
its colour is an uniform dusky brown.

During the early part of the last century 8 
project was entertained by a French gentleman, 
Mons'. Bon of Montpelier, of instituting a manu­
facture of spider’s silk, and the Royal Academy, 
to which the scheme was proposed, af^jointed the 
ingenious Reaumur to repeat the experiments of

■ Mt)ns'. B<ni, in order to ascertain how far the pro­
posed plan might be carried; but, after making 
the proper trifUs, Mr. Reaumur found it to be im­
practicable, on account of the natural disposition 
of these animals, which is such as will by no means 
admit of their living peaceably together in large 
numbers. M r. Reaumur also computed that 
6 6 3 5 2a  spiders would scarcely furnish a single 
pound of silk. Mon'. Bon however, the first pro­
jector, carried his ex{>eriments so far as to obtain 
two or three pair of stockings and gloves of this 
silk, which were of an elegant grey colour, and 
Were presented, as samples, to the Royal Acatlemy. 
It must be observed that in this manufacture it is 
the. silk of the egg-bags alone that can be use<l, 
bpinjf far stronger than that of the webs.* Mons'. 

collected twelve or thirteen ounces of Uiesp, 
V. VI. p. II. 31
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and having caused them to be well cleared of dust, 
by properly beating with sticks, he washed them £  
jjerfeetly clean in warm water. After this they 
were laid to steep, in a large vessel, with soap, $ 
salt-petre, and gum arabic. The whole was left 
to boil over a g ^ t le  fire for three hours, and were 
afterwards again w'ashcd to get out the soap; then 
laid to dry for some days, after which tliey were 
carded, but with m udi smaller cards than ordinary. 
The 'silk is easily spun into a fine and strong 
thread: the difficulty being only to collect the 
silk-bags in sufficient quantity.

M ons'. Reaumur, among his objections, states, 
that the' thread, nottvithstanding M r. Bon’s de­
scription, is far inferior to that of the silkwocni. ' 
both in lustre and strength: the thread of the 
spider’s wob, according to this author, bears a 
weight of only twelve gr.iins without breaking; 
whereas that of the silkworm bears the weight of 
thirty-siix.

The 'Cgg-bags used for the purpose w'erc, pro­
bably, those of the Aranea Diatlema, and others 
tteafly allied to it.
' 'W e have before observed that these insects are 

ill calculated for living in society. Whenever 
<huS stationed, they never fail to wage war with 
esich other. The females in particular are of a 
dis‘position peculiarly capricious and malignant, 
and it isr observed that if the male happens to pay 
his courtship at an unfavourable momenf, the 
Xauaiti sudde»ly sj>rings npon him and dwtfoyif
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hhn. On this occasion, says Linnaeus, if ever, 
may be justly applied the Ovidian liiie

Ret eit aoUicitiplena timoris amor!

There remains one more {)articularity in the 
history of Spiders with which I shall conclude the 
desfcription of the genus, viz. the power of tlight. 
riiis is diiefiy exercised by those of less advanced 
age, and seems possessed but in an inferior degree 

^by those which are full grown. It is principally 
in the autumnal season that thqse diminutive a<i- 
venturers ascend the air, and contribute to flll it 
with that infinity of floating cobwebs which are 
.so peculiarly conspicuous at t!»at period of the year, 
^riien inclined to make these aerial excursions, 
the .spider ascends .some slight cmiuence, as the 
top of a wall, or the bra^ich of a tree, and, turning 
itself with its head towards the wind ejaculates* 
(according to Dr. Lister) several threads, and, 
rising from its station, commits itself to tlic gale, 
and is thus carried for beyond the height of t̂ he 
loftiest towers, and enjoys the pleasure of a clearer 
atmosphere. During their flight it is probable 
that spiders employ themselves in catching such 
minute winged insects as may happen to occur 
in their progress; and when satit<fied witli their 
journey and their prey, they suffer themsehes to 
k ll, by contracting their limbs, and gradually

SPIDER. 4 8 3
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disengaging themselves from the thread which 
supports them. This curious particular in the 
his’tory of Spiders was first ob^rved by Dr, 
Hulse, about the year l66s, and was soon con­
firmed by Dr. Lister and Mr. Ray. Dr. Lister 
made several very accurate observations on this 
subject, and even ascended some of the highest 
edifices on purpose to observe it, and saw spiders 
sailing as far as the eye could reach above these, 
till at length tliey vanished from his view. (See. 
Pliil, Trans. No. 50. p. 1014.)
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SCORPIO. SCORPION. 

Generic Character.

Corpus ovato-elongatum.
Ptdes octo; insupcr Chela; 

duae frontales.
Oculi octo; tres at latus 

iitnunque thoracis; duo 
In tergo.

Cauda elongata, articulata, 
terminata mucrone arcu- 
atoT

Pectines duo siilitus, inter 
pectus et abdomen.

Body ovate-elongated.
Legs eiglit, besides two 

frontal cluspers.
Et/es eight; three on each 

side tlie ttiorax, and two 
on the b̂ cV> 

7 o tfe |(> n^^ , jointed, and 
;rminat5H»^ R  jy irved 
iercer.

Combs or toothed proccww 
two, situated beneath, be­
tween the thorax and ab­
domen.

/

J . H E  njalignant genus Scorpio, so proverbially 
remarkable for the effect of its poisonous sting, 
seems chiefly confined to the warmer parts of the 
globe, and may be considered as a stranger to 
the northern regions. The common Italian Scor­
pion usually measures something more than an 
inch in length from the hea<l to the setting on ^  
the ,ta il; but, if measured from the tips of tfie 
claspers to the tip of the tail, about thre^ :
its colour is brown, with considerable variation in

/



different individiialsy som^ iricKning to a reddish, ( 
and some to a yellowish cast. This animal is  ̂ ‘'y  
found in neglected places, beneath boards, stones, v : - ' :  
&c. and frequently makes its appearance ni houses: /
its sting is painful, but seldom productive of any 
very serious consequences, and the usual remedy is 
sweet oil, well rubbed on the punctured p$irt.
Like the rest of the genus, this insect preys on 
other insects, and particularly on spiders.

Scorpio Amerkanus or the American Scorpion 
is of somewhat smaller size than the preceding, 
and of a more slender or lengthened form: if5 co­
lour is a yellowish brown. I t is a native of many 
parts of A m er^a.^

and I jJ  far the most formidabk of . 
the genus is the Scorph^^cr  of Linniwsfte, or great 
African Scorpion. This species is of so larg6 a 
size as of:en to measure four inches from the head 
to the beginning of the tail, and ten inches, if 
measured from the tips o f  the claspers to that of 
the tail. Its colour is a dark brown, inclining to 
yellow beneath, and in the interstices of the joints; 
and the claspers have often a reddish cast. 'Fliis 
species is found in many parts of Africa, where it 
IS held in great dread; the effect of its sting pro- 

' ducing very severe symptoms, and sometimes 
even proving fatal.

^ l e  poison of the Scorpion is evacuated through 
two \ery  small oblong foramina situated on each 
side tl»e tip of the sting. It is well known that a 
diversity of opinion has subsisted among authors 
relative to  this particular. The celebrated ItediA

\  '
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assisted by the Uest niicrosqopes he could procure^ 
not able detect any orifice, though he was 
couvincod of the existence qf such, from ol»- 

«erviug a minute drop of poison exsude from near 
the tip. Others have denied the existence ot any 
foramen; but VaUisneri and Lecwenhoek have 
properly described two foramina, yiz. one on eacli 
side; so that the sting of the scorpion can with 
greater facility discharge its poisonous fluid than 
that of any other Insect. A tliird foramen is said' 
to have been sometimes observed*.

The part in Scorpions which is situated beneath 
tlie breast, bearing tiie appearance of two minute 
combs, has been fixed upon by Liniia'us as a 
criterion of the species; 
e v e ? r^ « s j^ g  occasion
renders this cuanittcr unl^crtain. Tiie use of these 
organs remains as yet uninvestigated.
- Scorj)ions are viviparous insects, producing, a 

very considerable number of young at once: these 
are at first entirely white, but acquire their dusky 
colour in the space of a few days, they are observed 
to cast their bkjn from time to time, in the manner 
of Spiders.

Several fabulous anecdotes of these animals 
have Ijeen recorded by the older vvriters on na­
tural history which are totally unworthy of be^mg 
Fciatcd, in tlie p re ^ a t enUghteped,age. One o f .  
the most remarkable of these l^^ends is, that a 
i^orpioM surrounded by live, cpals, finding no

•  Scorpiotium arma foramiiAtu triMi* f< t̂cnt. Sytt.
X ttt.
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method of escaping, grows desperate from its situ­
ation, and stings itself to death. I t  is not uncom-/ 
mon to hear this quoted with serious credulity asU 
the only instance of suicide amongst the inferior 
animals.
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CANCER. CRAB.

Generic Character.

Pedes oct^ (rarins sex aut 
(leccm) insuper manus 
duae chcIutiE.

Oeuli duo, distantes, plcris- 
que peduiiculati, elon- 
gati, mobiles,

Cauda articulate, inermis.

Itegs eight, /*ometitncs six 
or ten) beaides two chcl- 
ated arms.

Ej/es two, distant, generally 
footstalked, elongated, 
moveable.• •

T stil iointod» unnrmed.

A H E * genns Cahcer is distingoishod not more 
by the singularly curious shape and appearance of 
tiie animals it contains, than by the vast variety 
of sjjecies into which it is divided; the number gf 
which is so great that it is found necessa>y to sub­
divide them into sections, according to their dif­
ferent shape or general habit, in order that th«gr 
may be the more readily investigated. Some a*« 
of a short, thick, and nearly orbicular form, and 
sometimes the transverse diameter of the body 
considerably exceeds the longitudiuai: others j*̂ e 
of a thin and long form: soipe are strongly muri-

* This introdnction to the genus Cancer U, in great meatnre, 
repeated from what I have before written oo the same sutgect in 
the Naturalist’* Miscellany.



cated; others j>erfectly smooth: some are furnish 
ed with very strong and large chelas or claws 
others liayiC only weak, unarmed feet; lastly, som‘ 
are remarkable for their great size, while otheri 
are so diminutive as to require tlie ^8,sistanoe 
glasses ill order to determine the structure of their 
tieveral parts. ^ ;

The unimuls of this genus cast their shells from 
time to timo. W hen this period appr</tiches, the 
limbs gradually shrink or waste in size, so as to 
<iuible tiiem to be drawn with greater ease from 
the claws and othei' parts of Ihe shell. The animal 
then lies in a quiet state for some days, till the 
new shell is Tormed, or rather till it is hardened; 
for iii. lembranaccous than crusta-
<;eou'j/''Stmie; species hk^g^Jie body nahirally desti­
tute of a shelly covering; in ctSniequence of which 
tliey never fail to take {xissession of such vacant 
miivalve shells a« hapjwn to suit their conveni­
ence^ tlie body being immersed in tlte sliell, while 
the claws remain exsertetl.

Tlie loss of a limb, an accident so dreadful and 
irremediable to the major part of tlie animal world, 
is to these creatures of but little importance; since 
the jipuct^ of a few weelm supplies the defect, and 
restores tlieni to their former state. W hat is stilt 
naon' wonderful, thest* animals, wlien injured, 
JTiaimetl, or bruised on any particular limb, <io 

, iiot wait for the process of a gradual recovery of
■ tliat individual part, but, as if conscious of the 
power of reproduction, voluntary cast off witU 
sudden violenw tlje'offending member, aud bc-
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ikittg thpmsdves to a state of retirement, await 
he formation of tlieir new limb. Most of tho 

genns are very prolific; tlie female of tlie common 
lo b s te r  is said to produ(?t \i])wards of twelve thou­
sand eggB each time of laying. In this genus also 
we find examples of deviation from that genenil 
sy^nmetry of parts, so conspicuous in most other 
animals, in which the shape of the bod}' and linjbs 
on one side exactly corresponds to that of the 
other; many of the Cancri beihg fumivshcd with 
a pair of chel® or claspers which on one .side are 
of an immoderate size, while those on tho oppo- 
sfte side are thin and small; and in some particular 
species, as the Cancer vocan^, & C , tfie size of the 
large arm is so great as t i  cfbll^':V^anijj|ial to 
support it on its which puBlWun it is
generally plticed while the creature is walking. 
I t may likewise be added that this is a particu­
larity which is sometimes reversc*d; a circum­
stance which occasionally takes place, as is well 
known, in the univalve shells.

The principal division .of the genus is into 
Brachyuri and Macrourv, or the sh»rt*tailed and 
long-tailed. Of^the former division tho Cancer 
Pagurus or large edible Crab affonls a familiar 
example. This animal lias a .sjnooth body, with 
a  iioti:hcd or crenated thorax, five-toothed front, 
and smooth claws with black tips: it grow* to a 
very large size, and inhabits the rocky coasts of

- our own island as well as of many other parts of 
Europe.

Cancer Grapms or streaked Crab is, a  native of
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the Indian and American seas: the body is of a 
pale yellowish colour, beautifully variegated wn 
red streaJcs and specks: the si*des of thte thorax ai 
marked by several transverse'pleats, and the front 
uotched Into four obtuse denticulated divisions.

Among the Cancri macrouri or long-bodied 
Cancri thfe common Lobster may serve as a fami­
liar example. This species, as every one knows,' 
is found in great plenty about many of the Eu­
ropean shores: its colour, when living, is a fine 
blueish black, beautifully variegated on different 
parts \vi(h paler spots and clouds. Its general 
Iiabitation is in the clearest water, about the foot 
of such rockif as impend over the .sea. lobsters 
begin to brcptMti Yik?\ oring. and continue breed­
ing difift«^part of theVtmnier: they deposit their 
eggs in the sand, where^they*«re sai<f"to be soon 
Jiatcheil: it is observed however, that those which 
are cast before the warm season seldom arrive at 
perfection. In the months of July and August 
the yoiing may be observed in great numbers in 
the little pools loft bŷ  the tide among the rocks: 
when recently hatrhed, they have an appeairance 
distantly res(>nibling* that of tadpoles, but gradu­
ally obtain the fonn of the complete animal.

Cancer Konvgicus, a native of the northern 
seas, is of a more lengthened or slender form than 
the Lobster, and with thinner claspers in propor­
tion, of an angular shape, and roughened by 
strong protuberances along the angular elevations.

natural *eolour is said to be pale red, with 
yellow niarkings or variegations. ^



A more beautiful animal than the precoding is 
Cancer Ilotmrus or embroitiere<i Cancer, in 

which tlje colour, at least in the dried specimens, 
is a deep greenish blue, with a similar yellow 
pattern, so disposed as to give the animal the ap­
pearance artificially jiainted in stripes, &c. 1
suspect that real specific dilFcrences exist between 
some animals of this division which are confounded 
under the general name of Cancer Hoinarus.

Cancer Astacus or tlie Crawfish is a well-known 
inhabitant of our rivers, lodging in holes which it 
forms in the banks.

Among the smaller kind of the»long-bodie<f 
Cancri the Cancer Crangon 
the most remarkable. It is found in\tw t f,Mnul- 
ance round many of ihe European coasts, and is, 
wlien living, of 'a. beautiful greyish green colour, 
sometimes inclining to blue, and sometimes tingeJ 
with brown. f

Some of tJiis genus, as has been before observed;^ 
are destitute of a shelly covering ^o the body, and, 
in consequence, are obliged to obtain security 
from danger by inhabiting some close retirement: 
the most common species of this kind is the Cancer 
Bernardus of Linnteus, commonly known by the 
name of the hermit-crab. It enters into any vacant 
univalve shell which is capal^ |J^f conveniently 
receiving its body, and when in njotion protrude* 
only the head and fore-parts, roiling the hind part 
of the body round the pillar of the shell. I t  is a 

( *very frequent ijihabitant of conimoJi shells of the

CRAB. 4 g j -



genera of Murex and Buccinum. Its g e n e r a ^ \  
colour is pale red.

Among the smaller kind of fresh-water Cancri' ^ 
the Cancer stagmlis is the chief: this is an insect 
of great elegance,. and is occasionally found in 
small stagnant waters, at first sight rather suggest­
ing the idea of the larva of some kind of Dytiscus 
than of a species of Cancer. Its length is about 
an inch and half, and its colour pafe blueish green: 
the male is furnished with a pair of strong hooked 
jaws or processes of which the female is destitute: 
this latter is generally distinguished by its ovarium, 
of a pointed^shape and of a brownish colour.

In clear springs. -Ponds. &c. may be frequently 
obsenKeda»«!|{ectes much smaller than the former, 
viz. theX’flrtcer Pulex of Llnnasus. This measures 
about half an inch in lenj^h, and i&of a livid brown 
colour; it generally swims with considerable ce­
lerity but with a vertiginous kind of motion, and 
commoidy on one side.

I  must not dismiss the genus Cancer without 
observing that, by one of those revolutions in 
science which sometimes take place, this whole 
genus is, at present, in danger of being expelled 
from the' class of Insects, and of ranking in a  
separate department.

t .
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' MONOCULUS. MONOCULUS.

4

Generic Character.

Pedes natatorii.
Corpus crusta tcctum.

Oculi, plerisqup, approxi- 
inuti, tcstx iimati.

Fret formed for swimmmff.
Bodt/ covcrcd b j a crust- 

accous tegument.
Ei/es, In most species, ap­

proximated, and imbed­
ded in

O f  the Monoculi by far the major part are very 
small water-insects, rt*(juiring tlie assistance of u 
microscope for the investigation of their particular 
organs: some however are so large as to require 
no very minute insj)ection; and one sjiccies in 
jiarticular, (if indec-d it can be allowed to stand 
with propriety in the genus) is of a size so gigantic 
that it is generally considered as the largest of the 
whole crustaceous tribe, Tliis annnal is the Mono- 
luliis Polyphemus of LiiH>aBus, commonly distin­
guished by the title of Molucca Crab or King- 
Crab. Specimens are sometimes seen o f  two feet 
in length, exclusive of the tail. It is a native of 
the Indian ocean, and is said to be generally 
ftiijnd in pairs, or male and female swimming to­
gether, Tlie colour of the whole animal is a 
yellowish brown; the shell is very convex, rounded



'T-\

in front, and lunated behind, where it joins th e ’ 
lower part of the body: this, which is of tlie sL-ne 
crustaceoiis nature, is marked on each side into 
several spiny inscisions: the legs which are seven 
on each side, are situated beneath the concavity 
of the large or rounded part of the shell, and are 
each terminated by a double claw, those of the 
lowest pair having some additional processes; the 
branchise or respiratory organs are disposed in 
the form of several flat, rounded, imbricated la­
mellae on each side tiie lower part of the body: 
the tail, which is strait, triangular, and of the 
same crustac^ous nature with the rest t»f the shell, 
is equal in length to the w’hole body, and gradually 
tapers to a sharp point. Tiie eyes in this species, 
instead of being approximated, as required in the 
Linnaean generic character, are extremely distant 
from each otlier, being situated towards the sides 
of the shell: they are of a semilunar form, and the 
surface is divided into a great number of minute 
conical convexities: this part however should be 
considered only as constituting the cornea or ex­
terior covering of each eyej the organs them­
selves being, according to the observations of Mr, 
Petiver, in the Piiilosophical Transactions, placed 
on a pedicle beneath each of the above-mentioned 
semilunar corneee. Petiver’s words are these. “ The 
whole structure of this animal is very remarkable, 
and particularly his eyes, viz. between the fourth 
and last pair of claws on each side, reckonirig 
from his mouth, and excluding the small pair there 
placed, are inserted tlie rudiments of another pair.

4q6 m o n o c u l u s .
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or a claw broken off on each side at the second 
 ̂ j(>m/c)r eJbow; on these extremities are tl»e eyes, 

tlwse of the horns of snails, but under tlie 
v ert of a tliick and opake shell Nature in that 

place has wonderfully contrived a transparent 
lantern, through which the light is conveyed, 
\vli««e supcrfjcies- very exactly resembles the great 
( VOS of our large liltella; or ailderlx>its, which to 
the naked eye are plainly perceivcHl to be com­
posed of innmnevahle globiili: these, like them, 
arc oblong, and guarde<l by a testaceous su]>er- 
cilium,”

Of tlie European Monoculi by far the largest is 
llie Monoculus Apus, which, when full-grown, m«ra- 
sures nearly an inch'and three quarters from'lhe 
front to the end of the body, exclusive of the 
forkwl divisions of the tail. It is found iji muddy 
stagnant waters, but is a rare siK!cies in this 
country, having been only observed in a few par­
ticular situatiojis. In its general shape it is con­
siderably allied to the large exotic species before 
described, but the body is of a more lengthened 
form in proportion, with the hinder part naked, 
and divided into numerous joints: the branchia; 
or respiratory organs, are large, and are distri­
buted into numerous imbricated rows on the under 

^  i«irt of the body: beneath the front is a pair of 
jointed, trifid arms, extending on each side to a 
considerable distance: the eyes are placed near 
each other in front of the shell: the tail is termin­
ated by a pair of long forLs or setaceous processes. 
The colour of tlie whole insect is a pale greenish 

V .  V I .  p .  n. 32
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brown above, and reddish beneath. W e a«e in­
formed in vol. 40 of the Philosophical T r s o ^ -  
tions that this insect has been found in g i ^  
plenty in a pond on Bexley Common in Kent. '1(1 
is also added, that the same pond, having been 
perfectly dried, and being suddenly filled during 
a heavy thunder-storm, swarms of the same ani­
mal were again observed in it within the space of 
two days after.

M omculus PukX f called, from its peculiar start­
ing or springing motion, the W ater-Flea, is an 
almost universal inhabitant of stagnant waters, 
appearing ^sometimes in such vast swarms as to 
cause an apparent discoloration of the water 
itselx̂ . I t is an insect of a highly singular and ele­
gant appearance, exliibiting, when magnified, a 
beautiful distribution of internal organs. Its gene­
ral length is about the tenth of an inch, but it is 
sometimes seen considerably larger: its shape is 
ova!, somewhiit truncated in front, and sharply 
pointed behind: the body is inclosed in a bivalve, 
transparent shell, which when examined by the 
microscope appears finely reticulated; on each 
side the head is a strong transparent jointed arm, 
forking into two divisions, and term inating in 
several setaceous branches: the tail which is ge­
nerally inclosed within the shell, is occasionalljr^  
protruded in the form of a strong curved and point­
ed process; the eyes of this animal are of a singu­
lar construction; they are large in proportion to 
the insect, placed very near each other, and ap­
pear to consist o f many separate globules^ of
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MONOCULtS.

b la ^  colour, united under a common skin. In 
th- female insect the ovarium is generally very 

7 yV>nspicuous, filling the greater part of the space
• '^ ■ ^ tw e e n  the shells, above the branchiae or side- 

limbs; the ovd ire  very large in proportion to the 
animal, and the young hatch before their exclusion 
from the parent. From late observations it ap- 
pt'ars that this animal possesses, in an inferior 
degree, the surprizing property of the genus Aphis, 
viz. that of producing a series of already impreg­
nated descendants.

The minute Monoculus quadricomis or four­
horned Monoculus, must have frequently met the 
eyes of every one; since it is not only extremely 
common in every stagnant water, but somelimes 
makes its appearance in that of pumps, wells, &c. 
and is in consequence occasionally observed in 
water brought to the table. Its size is not greatly 
superior to that of a common mite, but its shape 
is oblong or lengthened, and the female is remark­
able for the appearance of the ovaria, which are 
attached, on each side the tail, in such a manner 
as to resemble bunches of grapes in miniature: on 
each side the head are two long, jointed arms, re­
sembling four very long anteima;: the tail is long 
and bifid: the general colour of the whole insect is 

^  "jvhite, but it is sometimes seen of a green, and 
sometimes of a reddish cast.



V:
ONISCUS. ONISCUS.

Gencric Character.

Pfdfx qiiatuordccim. 
Antennae setaceap. 
Corpus ovale.

Legu fourteen. 
Antenrke setaceous. 
Body ovaL

O f  tliis genus, which is not very numerous, the 
most common species is the Oniscus Asellus, popu­
larly known by the name of the woodlouse. I t  is 
a very common iiiscct in gardens, fields, &c. and 
is observed in great quantities under the barks of 
decayed trees, beneath stones in damp situations, 
&c. Its general length is about half an inch or 
rather more, and its colour livid brown; the larger 
specimens often exhibiting a double series of pale 
spots down the back: like the rest of the genus it 
preys on the minuter insects.

Otiiscus Armadillo or the Medical AVoodlouse is 
of somewlKU larger size than tin? preceding, of if 
much darker colour, and of a  polished surface: it 
is e«jually common with the preceding species, 
aud is found in similar situations: when suddenly 
disturbed or handled, it rolls itself up into a com­
pletely globular form, in the manner of the curious
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Quadrupeds called Armadillos; frequently remain­
ing in this state for a very considerable Igngth of 
time, or so long as it is any ways <listurlK*d. 
Swammerdam relates a ludicrous mistake of a 
sen an t maid, who, finding in the garden a great 
many in this globular state, imagined she liad dis- 
eovered some handsome materials for a necklace, 
and betook herself to stringing them with great 
care; but on suddenly perceiving tl»em unfold, 
w'as seized with a panic, and ran shrioJking into 
the house.

Though considered as of but slight importance 
in the present practice of physic, these animals 
once maintained a very respectable^'station in 
the materia medica, under the title of M ifl^edes; 
being regarded as aperient, resolvent, &c.
They were ordered in cases of Jaundice, asthma, 
and many other disorders, and were either taken 
living, being swallowed, like pills, in their con­
tracted state, or variously enveloped in syrops 
and marmalades; but were more generally re- 
ducetl to a powder and thus mixed with other in­
gredients.

Oniscus aquaticus is a native of the clearer kin<l 
of stagnant waters, and is of the general size and 
colour of the Oniscus Astllus, but of a more 
^iMtgthened form, and with longer limbs in pro­
portion; the two last legs being bifid. In the 
female the ovary is very distinguishable, in the 
ff»rm of a large inflated valve beneath the body. 
This species is viviparous, and of a considerably 
prolilic nature.

/



Among the marine insects of this genus the 
largest is the Oniscus Entomon, measuring two 
inches in length: its general form and colour re­
sembles that of the O: Asellus, but the four lower 
pair of legs are longer in proportion, the three 
first pair being very small and short: the tail is 
long and pointed. It is a native of the European 
seas, and is found about rocks, &c. It is of a 
strong fabric, the divisions of the upper part being 
of an almost calcareous nature. This animal is 
capable of living several days in fresh water.
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SCOLOPENDRA. CENTIPEDE.

Generic Character.

jtntenna  setacese.
Corpus dcprcssum.
Pedes numerosi, totidem 

utriiique quot corporis 
scgmciita.

Palpi duo articulati.

Antenna sctaccous.
Bodt/ depressed.
I^gs  numerous, equalling 

the number of st gmcnis 
of the body on each'side. 

Feelers two, sctaceous, ■

A H E  larger species of the genus Scolopendra, 
found only in the hotter regions of the globe, are 
insects of a formidable appcarance, and pos«.‘ss 
the power of inflicting severe pain and inflauinia- 
tion by their bite. Of these one of the most con­
spicuous is the Scolopendra morsitang*, a nativo of 
many parts of Asia, Africa, and South Aniorica. Its 
length is sometimes not far .stlort of ten iu(;h(!s: 
its colour is yellowish brown, tin; legs and under 
parts of the body being mucli jialer: the head is 
armed on each side with a vxry large curved lang, 

the same strong or horny nature as those of the 
Aranea Avicularia, but placed in a different direc-

^  * Tbe Linnaean characters of the gigantea and raonithw 
vory uncertain: hii icrenteen legs on each
and morsitaof ‘ ^



tion, the two fangs meeting hgrizontaliy wlien in 
action: these fangs are furnished on the inside, 
near the tip, with an oblong slit, through, which, 
during the act of wounding, an acrimonious or 
poisonous fluid is discharged; the eyes are several 
in number on each side the head, and are placed 
in a small oval groupe: the legs are twenty on 
each sidp the body, and the tail is terminated by
II pair of processes, which perfectly resemble the 
rest of the legs, except that they are larger, and 
have the first joints strongly spined or muricated 
on the inside. These horrible insects are said to 
be chiefly found in woods, but, like the small 
E u ro p ea ri-^ ^ ie s , they are oc;casionidly ecen in 
houses^ and are said to be so common in some par­
ticular districts that the inhabitants are obliged to 
place the feet of their beds in vessels of w^ater* in 
order to prevent their attacks during the night.

Scolopemlra Plumieri or Pluniier’s Scolopendra 
is of much greater length than the former, some» 
times measuring a foot and a half: it is figured in 
the sixth plate of Lister’s Journey to Paris, from 
u drawing by the celebrateil Father Plumier, who 
had then lately arrived from Anierica: it is also 
elegantly represented in the first volume of Seba’s 
Thesaurus, under the title of Milkpeda major es 
Noivi Hixpania. According to the description at^iL 
figure of Seba, the body consists of thirty-two 
joints, exclusive of the heatl and tail. Seba’s 
figure must also be suppose<l by far the most c o i ^  
rect of the two, that of Plumier, in the work above 
referred to, liaving rather the api>earance of 3
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genera] representation of the animal than of a  
accurate figure, the lej^ seeming to be too 

mmierous, and some of tlie first pairs bifid at the 
tips.
. Scolopendra farficata is a  very com'mon insect^ 
and is met M'itli in similar situations with thf 
Oniscus Aseilus and Armadillo: it is an animal 
of swift motion, and is furnislKnl with fifteen legJi 
on each s id e : its colour is a polisiied chesnut 
brown, somewhat paler l>eneath, and its usual 

Jength an inch and half.
Scolopcmlra electrica is, like (he former, an in­

habitant of damp situations, and not unfreqnently 
makes its appearance in houses: its gt?!ris:d length 
is about an inch and half, and its diameter ̂ a rce ly  
more than the tenth of an inch; being of an ex­
tremely long and slender form: its colour is a dusky 
brown, with the legs yellowish: these are about 
seventy on each side. The motions of this insect 
are tortuous and undulatory, seldom continuing 
long in the same direction: it is possessed of a 
high degree of phdlphoric splendor, which how­
ever seems to l>e only exertwi when the animal is 
pressed or suddenly disturbed, when it diffuses a 
beautiful smaragdine light, so [K^werliil as not to 
be obliterated by two candles on the same table.

is also tenacious of life, remaining seemingly 
uninjured for a great many days in the closest 

^confinement.
<*• Scolopendra subterranea so much resembles the 
former, that it might be easily confoumled with 
it: it is however of a  still more slender form, and
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of a  much paler colour, viz. a  light yellow brown: 
i t  is found in damp places, and often under ground; 
is not possessed of any phosphoric splendor, nor 
is it capable of surviving many hours in a state of 
confinement, unless placed in a  very moist situa­
tion.

Tho Scolopendrae are oviparous animals, and 
the young, at their first exclusion, are furnished 
only with a few feet on each side; acquiring after 
a  certain period, the legitimate number peculiar 
to their species.
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Generic Character.

4ntenna moniliformes. |  Anttmue moniliform.

JULUS. JULUS,

Palpi duo articulati.
Corpus subcylindricutn. 
7*«(^4numerasi,duploutrin- 

que plurcs quam corporis 
segaienta.

FteUra (t»io, jointed.
Body subcj^iindric.
Legs numerous, twicc as 

many On each side as tlie 
segments £f the body.

X H E  Juli are very nearly allied to tlift Sco- 
lopendrae or Centipedes, but their body, instead 
of being flattened, as in those insects, is nearly 
cylindrical; and every joint or segment is furnish­
ed with two pair of feet, the number on each side 
doubling that of the segments, whereas in the 
scolopendrae the number of joints and of feet is 
equal on each side. The eyes of the Juli are com­
posed of numerous hexagonal convexities, as in 
the major part of the insect tribe, and the mouth 
is furnished with a pair of denticulated jaws. 
These animals, when disturbed, roll themselvcf up 
in a flat spiral: their general motion is rather<$]ow 
and undulatory. The most common speciee, the 

ulus sabulosus is often seen in similar sititations 
with the Onisci and Scolopendrae, and usually 
measures about an inch and quarter in length; its



colour is a polished brownisli black, except tiie,** 
legs which are pale or whitish: it is an oviparous ^  
animal, and the young, when first hatched, are 
very small, of a whitish colour, and are furnished 
only with three pair of legs, which are situated on 
each side the superi*  part, or near the hea<l; the 
remaining pairs not making their appearance till 
some days after, when about seven on a side be­
come visible: the rest are gradually actjuired till 
the number is complete, which usually amounts, 
according to Linnteus, to an hundred and twenty 
on each side: so long as this species continues in 
its young or growing state it is of a pale colour 
with a d p ^ ic d  spot on each side of everj^ segment: 
in this state it may sometimes be found in the soft 
mold of hollow trees.

Julus Jndtut or G reat Indian Julus bears an ex­
treme r<«emblance to the former, but is of such a 
size as to measure six or seven inches in length: 
its colour is similar to that of the preceding. I t is 
found in the w'armer parts of Asia and Axnerica, 
inhabiting woods and other retired places, the ivum- 
bor of legs, according to Linna?us, is an hundrt'd 
and fifteen on each side, but this seems to be a 
variable clwiraeter.

In Dr. Lister’s ingenious publication entitled
A Journey to Paris*” we find a representation c*f 

an extremely large animal of this genus, from a 
drawing by Father Piumier: it is a native of Soutiy— 
America, aud is the Julus maximus of LinnaeusJ?)

•  Published iu 1 ^ .  .
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%ts colour is brown witli a  kind of brassy or me­
t a l l i c  tinge, and the number of legs on each side is 

an hundred and thirty-four. This species occurs 
 ̂ in plate 81. vol. 1, of Scba’s Thesaurus, under the 

name of Millepeda Orientalis otnuium majclma.
Ju liu  lagurus or Hare-Tailed Julus is a very 

minute and singular species, not exceeding, when 
at full growtl>, the eighth of an inch in length. Its  
colour is pale brown, and its shape rather broad, 
and flattish, the bmly consisting of eight segments 

■"■•Sonly, each bi'set on the sides with a fringe of flat­
tened hairs of a whitish colour: a row of similar 
hairs, but much shorter, runs also across the «»pper 

I part of each segment: the head is large, ,'«»d orna-
i mented in front by a similar fi'inge, whii6 the

tail is furnished with two lengthened milk-white 
plumes or tufts of white down. This insect is by 
no means uncommon, being seen during the sum-

• mer months creeping about the barks of,trees,
walls, &c. I t is considered l>y Linmcus as a  
species of Scolopendra, but as the legs are double 
the number of the segments on each side, it is 
more pro[>erly referred by Degeer, Scopoli, and 
others to the pre.sent genus. In fact it-m ay be 

, allowed, like the Julus complanatwi, another slight-
, ly flattened species, to form a kiud of connecting
j link between the two genera.
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