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ADVERTISEMENT.

So far as the Publisher is aware, nearly twen-
ty years have elapsed since the last English
edition of Huber’s Observations on Bees was given
to the Public. Under these circumstances, the
acknowledged importance of Huber’s discove-
ries renders any apology unnecessary for the
appearance of this Edition, which it is hoped
will be found more accurate and complete than
any other previously published. The text has
been carefully revised and rendered more agree-
able to the English idiom than that of for-
mer translations. A copious Appendix has
been added, containing information on several
branches of Practical Management, hitherto re-
garded by many Bee-Masters as a desideratum to
the original Observations. The Publisher has
also prefixed an Abridgment of De Candolle’s
Memoir of the Author, considering such as
necessary to the perfection of the Work—at
the same time as a merited tribute to the indo-’
— mitable ardour and genius of Huber. An Ana-
lytical Index has likewise been compiled, which
will be found not only to facilitate reference,
but to afford a very satisfactory synopsis of the
volume.
a






TRANSLATOR’S PREFACE.

Tar facts contained in this volume are deeply
interesting to the naturalist. They not only
elucidate the history of those industrious crea-
tures whose properties are the peculiar subject
of investigation, but they present some new
and singular features in animal physiology,
hitherto unknown, and even unsuspected.

In all countries, and in every age, the labour
of bees has proved a fertile source of admiration,
and mankind have ‘endeavoured unremittingly
to convert it to gratification or emolument.
What can be more wonderful, indeed, than to
witness an insect of such apparent insignificance
rendering each different flower tributary to it-
self or the necessities of its young, and fabri-
cating structures which no human art can ap-
proach or imitate! But it is from the impulse
of its propensities, and from the united efforts
of myriads, that we are enabled to gain those
valuable products, which otherwise would be
utterly unattainable.












PREFACE. vii

plexity and intricacy in which it is partly in-
volved, the narrative is rendered as explicit and
concise as the subject admits. Nevertheless, a
- few passages have proved of doubtful interpre-
tation, and a few unintelligible. Naturalists
are frequently betrayed into an unprofitable pro-
lixity, lessening the interest of their works, and
even clouding them with obscurity.

The cultivation of bees forms a branch of
rural economy, which may be carried to very
great extent. Its utility is obvious ; and where
so much benefit might accrue, especially to the
more dependent classes of the community, it is
to be regretted that it does not receive greater
attention. In general the cultivator will find
his cares sufficiently rewarded.
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MEMOIR OF HUBER.

Francis HuBer was born at Geneva, on the 2d of July
1750, of an honourable family, in which vivacity of
mind and imagination seemed hereditary. His father,
John Huber, had the reputation of being one of the
most witty men of his day; a trait which was fre-
quently noticed by Voltaire, who valued him for the
originality of his conversation. He was an agreeable
musician, and made verses which were boasted of even
in the saloon at Ferney. He was distinguished for
lively and piquant” repartee ; he painted with mnch
facility and talent ; he excelled so much in the cutting
out of landscapes, that he seems to have been a crea-
tor of this art. His sculpture was better than that
which those who are simply amateurs are able to exe-
cute ; and to this diversity of talent, he joined the
taste and the art of observing the manners of the
animal creation.

John Huber transmitted almost all his tastes to his
son. The latter attended from his childhood the
public lectures at the college, and, under the guidance
of good masters, he acquired a predilection for litera-
ture, which the conversation of his father served to
develope. He owed to the same paternal inspiration
his taste for natural history, and he derived his fond-
ness for science from the lessons of De Saussure, and
from manipulations in the laboratory of one of his

b


















MEMOIR OF HUBER. Xix

discover how the bees prepare it for their edifices;
he followed step by step the whole construction of
those wonderful hives, which seem, by their perfection,
to resolve the most delicate problem of geometry ; he
assigned to each class of bees the part it takes in this
construction, and traced their labours from the rudi-
ments of the first cell to the completed perfection of
the comb. He made known the ravages which the
Sphinxz atropos produces in the hives into which it
insinuates itself * ; he even endeavoured to unravel
the history of the senses of the bees, and especially to
examine the seat of the sense of smell, the existence
of which is proved by the whole history of these in-
sects, while the situation of the organ had never been
determined with any certainty. Finally, he prose-
cuted a curious research into the respiration of bees.
He proved by very many curious experiments that
bees consume oxygen gas like other animals. But how
can the air become renewed, and preserve its purity
in a hive plastered with cement, and closed on all its
sides, except at the narrow orifice which serves for a
door? This problem demanded all the sagacity of
our observer, and he at length ascertained that the
bees, by a particular movement of their wings, agi-
tated the air in such a way as to effect its renovation ;
and having assured himself by direct observation, he
farther proved its correctness by means of artificial
ventilation.

bave been resumed and extended in the second edition of his
Researches.

* This part of his researches had already appeared in the
Bibliotheque Britannique, in 1840, t. xxvii. pp. 275 and 358,
under the title of * Letter to M. Pictet.”
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possesses the attraction which a poetic imagination
can readily confer upon all subjects; but one thing
which particularly distinguishes it, and which we
should least expect, is, that he describes facts in a
manner 8o picturesque, that in reading them, we fancy
that we can see the very objects, which the author,
alas, was never able to see! I venture also to add,
that we find in his descriptions so many -masterly
touches, as to justify the conclusion, that if he had
retained his sight he would have been like his father,
his brother, and his son, a skilful painter.

His taste for the fine arts, unable to derive pleasure
from forms, extended to sounds; he loved poetry, but
he was more especially endowed with a strong inclina-
tion for music. His taste for it might be called in-
nate, and it furnished him with a great source of re-
creation throughout his’life. He had an agreeable
voice, and was initiated in his childhood in the charms
of Italian music.

The desire of maintaining his connection with ab-
sent friends, without having recourse to a secretary,
suggested the idea of a sort of printing press for his
own use; he had it executed by his domestic, Claude
Lechet, whose mechanical talents he had cultivated, as
he had before done those of Francis Burnens for na-
tural history. In cases properly numbered, were
placed small prominent types which he arranged in
his hand. Over the lines thus composed, he placed a
sheet blackened with a peculiar ink, then a sheet of
white paper, and with a press, which he moved with
his feet, he was enabled to print a letter which he
folded and sealed himself, happy in the kind of inde-
pendence which he hoped by this means to acquire.









xxiv MEMOIR OF HUBER.

his old friends, to whom he had devoted so many la-
borious researches, to whom he owed his celebrity,
and, what is more, his happiness. Nothing of any
importance has been added to their history since his
time.

Huber retained his faculties to the last. He was
loving and beloved to the end of his days. Atthe age
of eighty-one, he wrote to one of his friends, ¢ There
is a time when it is impossible to remain neglectful ;
it is, when separating gradually from each other, we
may reveal to those we love all that esteem, tender-
ness, and gratitude have inspired us with towards
them. * * * [ sayto you alone,” adds he, far-
ther on, ¢that resignation and serenity are blessings
which have not been refused.” He wrote these lines
on the 20th of December 1831, and on the 22d he was
no more ; his life became extinct, without pain or
agony, while in the arms of his daughter.—Abridged
Jrom « The Life and Writings of Francis Huber,”
by Professor De Candolle.



PART L

LETTER L

ON THE IMPREGNATION OF THE QUEEN BEE.

Sir,—As you desired me to transmit a written detail of
my principal experiments on bees, when I gave you
an account of them at Genthod, I hasten to extract
the following observations from my journal. Ne-
thing can be more flattering than the interest you
take in my- restarches: therefore, permit me to re-
mind you of your promise to suggest new subjects
for investigation.* '
Glass hives, constructed after M. de Reaumur’s
principles, are of a form unfavourable to the ob-
server; because their width allowing the bees to
build two combs parallel, whatever passes between
them is concealed from his view. Long experience

* All the letters in the first portion of the work are address-
ed to the celebrated naturalist M. Bonnet, whose labours in
this department of science are well known and justly appre-
ciated. His decease in 1793, during the prosecution of tbe
author’s experiments, explains the reason for dividing the
volime into two parts,— 7.

A






THE QUEEN BEE. 3

It is true, that by compelling these insects to live
in a habitation where they could construct only a
single row of combs, I had, in a cerfain measure,
changed their natural condition, and this circumstance
possibly might have affected their instinct.* There-
fore, to obviate every objection, I invented a kind of
hives, which, without losing the advantages of those
very thin, at the same time approached the figure
of common hives, where bees form several rows of
combs.

I procured several small fir frames, a foot square
and an inch and a quarter broad; and connecting
them together by hinges, the whole, like so many
divisions, could be opened and shut as the leaves of a
book—Plate 1, fig. 1, 2. When using a hive of this
description, we previously fixed a comb in each frame,
and then introduced all the bees which were required
for the particular experiment. Opening the different
divisions in succession, we daily inspected both sur-
faces of every comb: there was not a single cell
where we conld not see distinetly whatever passed at
all times, nor a single bee, I mdy almost say, with
which we were not particularly acquainted. Indeed
this apparatus is nothing more than the union of seve-
ral very flat hives capable of separation. But bees
maust not be visited, in such a habitation, before their
combs are fixed securely in the frames, otherwise they
may kill or maim them by falling out, or excite that
degree of irritation as will expose the observer to

* A single comb of very large dimensions, attached under
the boughs of a tree, is said to be constructed by a species of
bees in India.— 7.
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Swammerdam, who studied bees with unremittin
attention, and who could never see the real union of a
drone and a queen, was satisfied of its being unneces
sary for fecundation of the eggs: but having re
marked that, at certain times, the drones exhaled a
very strong odour, he thought it an emanation which
operated fecundation by penetrating the body of the
female. His conjecture was confirmed on dissecting
the male sexual organs; for he was so much struck
with the disproportion between them and those of the
female, that he did not believe their union possible.
Besides, his opinion concerning the influence of the
odour was plausible, from affording a good reason for
the prodigious number of males. There are frequently
fifteen hundred or two thousand in a hive ; and, ac-
cording to Swammerdam, it is necessary they should
be numerous, that the emanation proceeding from
them may have an intensity or energy sufficient to
effect impregnation.

Though M. de Reaumur has refuted this hypothesis
by just dnd conclusive reasoning, he has failed tc
make the sole experiment that could support or over-
turn it : which was confining all the drones of a hive
in a tin case, perforated with minute apertures, that
might allow the emanation of the odour to escape,
but prevent transmission of their organs. The case
should . have been then placed in a hive well peopled,
but completely deprived of males, both of large and
small size, and the consequences observed. It is evi-

quest them to examine M. Bonnet’s works, tom. 5, 4to. edit.
and tom. 10, 8vo., where they will find a short and distinct
abstract of all that naturalists have hitherto discovered on the
subject.
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24 IMPREGNATION OF THE QUEEN BEE.

lected in my Memoirs on Bees; of which number
are my own observations. You can select what is
proper. You bave already enriched the history of
bees so much, that every thing may be expected from
your understanding and perseverance. You know
the sentiments with which you have inspired the
CONTEMPLATOR OF NATURE.—Genthod, 18th Au-
gust, 1789.



LETTER IL

SEQUEL OF OBSERVATIONS ON THE IMPREGNATION,
OF THE QUEEN BEE.

AwLL the experiments, related in my preceding letter,
were made in the years 1787 and 1788. They seem
to establish two facts, which had been previously the
subject of vague.conjecture :—1. That the queen bee
is not impregnated of herself, but is fecundated by
union with the male—2. That this is accomplished
without the hive, and in the air.

The latter appeared so extraordinary, that, notwith-
standing all the evidence obtained, we eagerly desired
to take the queen in the fact; but, as she constantly
rose to a great height, we never could see what
passed. On that account you advised us to cut some
part off the wings of virgin queens. We endeavoured
in every possible manner to benefit by your advice,
but, to our great regret, when the wings lost much,
the bees could no longer fly ; and by cutting off only
an incongiderable portion, we did not diminish the
rapidity of their flight—probably there is a medium,
though we were unable to attain it. On your sug-

c
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as with drones, enjoyment in their .ﬂight is the prelude
of death.*

* 20th May 1818.—I have not witnessed the sexual com-
merce of ephemera ; but were it attended with the mutilation
of the males, it would not have escaped M. de Geer, who
has done so. In regard to ants, their males are so little liable
to such a penalty, that, as I have assured myself by repeated
observations, the successive fecundation of several females can
follow.
























RETARDED IMPREGNATION. 35

by the effect of retardation alone? Observe, I be-
seech you, that the hypothesis of successive expansion
is not gratuitous ; it rests on the principles of sound
philoeophy. Besides, to be convinced that it is well
founded, we have only to look at the figures given by
Swammerdam of the ovaries of the queen bee. There
we see the eggs in that part of the ovidaets contignous
to the extremity, much farther advanced and larger
than those contained in the parts more remote. There-
fore the difficulty remains in full force—it is an abyss
wherein I am lost.

The state of certain vegetable seeds, which, although
in good preservation, lose the faculty of germination
from age, is the only known fact bearing any relation
ta that now deseribed. The eggs of workers may also
retain, but for a very short time, the property of receiv-
ing the impressions of the prolificmatter ; and after this
period, which is about fifteen or eighteen days, elapses,
they may become so disorganized as to be no longer
susceptible of its stimulus. I am sensible that the
comparison is very imperfect; besides, it explains
nothing, nor does it even put us on the way of mak-
ing any new experiments. Let me add but one re-
flection more :— ,

Hitherto no other effect has beén observed from the
retarded impregnation of animals, but their becoming
absolutely sterile. The first instance of a female still
preserving the faculty of engendering males, is pre-
sented by the queen bee. But as no fact in nature is
unique, it is most probable that the same peculiarity
will be also found in other creatures. An extremely
curious object of research would be to consider insects
in this new point of view: I say insects, for I do mot
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the queen ; and, judging by the single instance I have
related, you will think me well entitled to deny this
feature of their industry. Yet, as several authors
have maintained the reverse, and even demanded our
admiration of them in conveying the eggs, I should
explain clearly that they are deceived.

I had a glass hive constructed of two stages, the
higher was filled with combs composed of large cells,
and the lower with those of common ones. A kind
of division, or diaphragm, separated these two stages
from each other, having an opening at each side for
the passage of the workers from one stage to the other,
but too narrow for the queen. I put a considerable
number of bees into this hive, and, in the upper part,
confined a very fertile queen that had just finished her
great laying of male eggs, therefore, she had only
those of workers to lay, and she was obliged to depo-
sit them in the surrounding large cells from the want
of others. My object in this arrangement will be al-
ready anticipated. The reasoning was simple. If
the queen laid workers’ eggs in the large cells, and the
bees were charged with transporting them if misplac-
ed, they would infallibly take advantage of the liberty
allowed them to pass from either stage; they would -
seek the eggs deposited in the large cells, and carry
them down to the lower stage containing the cells
adapted for that species, If, on the contrary, they
left the common eggs in the large cells, I should ob-
tain certain proof thmt they were not entrusted with
transporting them.

The issue of this experiment excited my curiosity
extremely, and we observed the queen several days
without intermission. During the first twenty-four
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46 EFFECTS OF RETARDED IMPREGNATION.

but advances no conjectures on the cause. However,
he adds, as a remarkable circumstance, that the males
were tolerated in this hive until the subsequent spring.
It is true that bees governed by a queen laying only
male eggs, or by a virgin queen, preserve their drones
several months after they have been massacred in
other hives, for which I can ascribe no reason ; but it
is a fact that I have witnessed several times during
my long course of observations on retarded impregna-
tion. In general it has appeared, that while the queen
lays male eggs, bees do not destroy the males already
perfect in the hive—Pregny, 215t August; 1791.



LETTER IV.

ON SCHIRACH’S DISCOVERY.

WHEN you found it necessary, Sir, in the new edition
of your works, to give an account of Schirach’s beau-
tiful experiments on the conversion of common worms
into royal ones, you invited naturalists to repeat them.
Indeed, such an important discovery required the con-
firmation of several testimonies, and for this reason I
hasten to inform you that all my researches establish
its truth. During ten years that I have studied bees,
I have repeated Shirach’s experiment so often, and
with such uniform success, that I can have no longer
the least doubt on the subject. Therefore, I consider
it an established fact, that when bees lose their queen,
while several workers’ worms are preserved in the
hive, they enlarge some of their cells, and supply them
not only with a different kind of food, but with a
greater quantity of it, and that the worms reared in
this manner, instead of changing to common bees,
become real queens. I request my readers to reflect
on the explanation you have given of so uncommon
an incident, and the philosophical consequences de-
duced from it, Contemplation de la Nature, part 11,
chap. 217.

Here I shall content myself with some account of
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does not depend on the worms being three days old,
as those entrusted to the bees were only two. Nor
is this all—bees can convert worms still younger into
queens, for the following experiment shows, that, when
the queen is lost, they destine worms only a few
hours old to replace her.

. A hive in my pessession having been long deprived
of the female, had neither egg nor worm. I previded
a queen of the greatest fertility, and she immediately
began laying in the cells of workers; but I removed
her before being quite three days in the hive, and
before any of her eggs were hatched. The following
morning—that is, on the fourth day—we counted
fifty minute worms, the oldest scarcely hatched twenty-
four hours. However, several were already destined
for- queens, which was proved by the bees depositing
around theni a much more abundant provision of food
than is supplied to common worms. Next day, the
worms being nearly forty hours old, the bees had en-
larged and converted their hexagonal cells into cylin-
drical ones of the greatest capacity. During the
subsequent days they still laboured at them, and
closed them on the fifth from the origin of the worms.
Seven days after sealing of the first of these royal
cells, a queen of the largest size issued from it, and
immediately rushing towards the other royal cells, she
endeavoured to destroy their nymphs and worms. In
another letter I shall relate the effects of her fury.

From these details you will observe, Sir, that Schi-
rach’s experiments had not been sufficiently diversified
when he affirmed that it was essential, for the conver-
sion of common worms into queens, they should be
three days old. It is undoubted that equal success






CORVERTED TO QUEENS. 53

lay royal eggs in cells purposely prepared to receive
them. He considers the royal cells only as common
ones, enlarged by the bees at the moment when the
incladed worm is destined for a queen, and adds,
that the royal cell is always too long for the belly of
the meother to reach its bottom.

I admit that M. de Reaumur nowhere says he has
seen the queen lay in the royal cell. However, he did
not doubt the fact ; and, after all my observations, I
‘must esteem his opinion just. It is quite certain that,
at particular periods of the year, bees prepare royal
-cells ; that the females deposit their eggs in them;
and ‘that worms, which will become queens, issue
from these eggs.

Schirach’s objection concerning the length of the
cells proves nothing, for the queen does not postpone
depositing her eggs till they are finished. While
only sketched and shaped like the cup of an acorn,
she lays in them. This naturalist, dazzled by the
brillianey of his discovery, saw but part of the truth.
He was the first to find out the resource granted to
‘bees by Nature for repairing the loss of  their queen,
and too soon persuaded himself that she had provided
-none other for the production of females. His error
arose from not observing bees in very flat hives.
Had he used such as mine, he would have found a
confirmation of M. de Reaumur’s opinion on opening
them in spring. Then, which is the season of swarm-

. ing, hives in good condition are governed by a very
fruitful queen. There are royal cells of a figure
widely different from those constructed around the
worms destined by the bees for queens—large, at-
ached to the comb by a stalk, and hanging vertically

E2



54 LARVZE OF WORKERS CONVERTED TO QUEENS.

like stalactites, such, in short, as described by M. de
Reaumur. The females lay in them before comple-
tion, and we have surprised a queen depositing the
egg when the cell was only as the cup of an acorn.
The workers never lengthen them until it has been
laid. In proportion as the werm grows they are en-
larged, and closed by the bees when the first trans-
formation approaches. Thus, it is true that in spring
the queen deposits eggs in royal cells previously pre-
pared, from which winged insects of her own species
are to come. Nature has therefore provided a two-
fold means for the multiplication and conservation of
their race.—Pregny, 24th August 1791.
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of laying, are produced in hives that have lost the
queen. A great quantity of royal jelly is then pre-
pared for feeding the larvee destined to replace her.
Therefore, if fertile workers are produced under these
circumstances alone, it is evident their origin is only
in those hives where bees prepare the royal jelly, and
towards this I must bend all my attention. It induces
me to suspect, that when bees give the royal treatment
to certain worms, they either by accident or by a par-
ticular instinct, the principle of which is unknown to
me, drop some particles of royal jelly into cells conti-
guous to those containing the worms destined for
queens. The larvee of workers that have acciden-
tally received portions of so active an aliment, must
be more or less affected by it, and their ovaries should
acquire a degree of expansion. But this expansion
will be imperfect; why ? because the royal food has
been administered only in small portions, and, besides,
the larvae having lived in cells of the smallest dimen-
sions, their parts cannot enlarge beyond the ordinary
proportions. Thus, the bees produced from them will
resemble common workers in size, and in all the exter-
nal characteristics. Added to that, they will have the
faculty of laying some eggs, solely from the effect of
the trifling portion of royal jelly mixed with their ali-
ment.

That we may judge of the truth of this theory, itis
necessary to consider fertile workers from their ori-
gin; to investigate whether the cells, where they are
brought up, are constantly in the vicinity of the royal
cells ; and if their food be mixed with particles of the
royal jelly. Unfortunately the execution of these ex-
periments is very difficult. When pure, the royal
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containing the brood of workers, and by supplying the
included worms with the royal jelly. Portions of the
same aliment also fall on the young larvee deposited
in the adjacent cells, and occasion a certain evolution
of the ovaries. Fertile workers are constantly pro-
duced in hives where the bees labour to replace their
queen, but we very rarely find them, because they
are attacked and destroyed by the young queens
reared in the royal cells. Therefore, all their enemies
must be removed for their preservation, and the larve
of the royal cells taken away before undergoing their
last metamorphosis. Then the fertile workers, being
free of rivals at the time of their origin, will be well
received ; and, by taking the precaution of marking
them, it will be seen, in a few days, that they produce
the eggs of males. Thus, the whole secret of this
process consists in removing the royal cells at the
proper time, that is, after being sealed, and previous
to thé young queens leaving them.*

I shall add but a few words to this long letter.
There is nothing so very surprising in the production
of fertile workers, when we attend to the consequences
of Schirach’s beautiful discovery—but why do they
lay male eggs only? I can conceive, indeed, that the

* I have frequently seen queens, at the moment they are
produced, begin first by attacking the royal cells, and then
the common ones beside them. Being unacquainted with
fertile workers when 1 first observed this fact, I could not
conceive from what motive the fury of the queen was thus
directed towards the common cells. But now I know that
they can distinguish the species included, and have the same
instinctive jealousy or aversion at them as against the nymphs
of queens properly so denominated.
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66 SOME WORKERS LAY FERTILE EGGS.

~ reason of their laying few is from the imperfect evolu-
tion of their ovaries, but I can form no conclusions
why all the eggs should be those of males, nor can
I better account for their use in hives ; and hitherto
I have not made any experiments on their mode of
fecundation.—Pregny, 25th August 1791.



LETTER VL

ON THE COMBATS OF QUEENS: THE MASSACRE OF THE
MALES: AND WHAT SUCCEEDS IN A HIVE WHERE A
STRANGER QUEEN IS SUBSTITUTED FOR THE NATURAL
ONE. -

M. pe Reaumur had not’ witnessed every thing
relative to bees when he composed his history of these
industrious animals. Several observers, and those of
Lusatia in particular, have discovered many impeortant
facts that escaped him ; and I, in my turn, have made
various observations on some, of which he had no sus-
picion ; at the same time—and this is a very remark-
able circumstance—not only all that he expressly
declares he saw has been verified by succeeding
naturalists, but all his conjectures are found just.
The German naturalists, Schirach, Hattorf, and
Riem, sometimes contradict him, indeed, in their
memoirs, but I can maintain that, while combating
the opinions of M. de Reaumur, it is they who are
almost always wrong; of which several instances
might be adduced.

What I shall now proceed to say will give me an
-opportunity of detailing some interesting facts.

M. de Reaumur observed, that when any super-
















































MASSACRE OF DRONES. 83

year ; but what ‘means does she use to excite their
fury against them? This also is one of those ques-
‘tions that I cannot pretend to answer. However, an
observation I have made may one day lead to solution
of the problem.. The males are never destroyed in
hives deprived of queens; on the contrary, while a
savage massacre prevails in other places, they here
find an asylum. They are tolerated and fed, and
many are seen even in the middle of January. They
are also preserved in hives which, without a queen
properly so called, have some individuals of that species
that lay the eggs of males, and in those whose half-
fecundated queens, if I may use the expression, pro-
pagate only -drones. Therefore the massacre takes
place in none but hives where the queens are com-
pletely fertile, and it never begins until the season of
swarming is past.*-—Pregny, 28th August 1791.

-* Several interesting observations, by an intelligent and im-
partial Scottish naturalist, the Rev. Mr Dunbar, have recently
appeared, relative to the combats of queens, and some other
topics in the history of bees.— 7.
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88 RECEPTION OF A STRANGER QUEEN.

cism. Far from industriously seeking faults in our
celebrated Reaumur, I derive the greatest pleasure
when my observations coincide with his, and more
especially when my experiments justify his conjec-
tures, but I think it proper to point out those cases
where the imperfections of his hives have led him into
error, and to explain from what causes I have not
séen certain facts under the same aspect he did. I
feel particular anxiety to merit your confidence,
and I am aware that the greatest exertions are neces-
sary, when I have to combat the historian of bees.
I confide in your judgment, and pray you to be as-
sured of my respect.—Pregny, 30th August 1791.































































































































































FORMATION OF SWARMS, 141

the impulse of pleasure which leads them on. She has
therefore pre-ordained all that is relative to the suc-
cession of their different labours, and, to each opera-
tion she has united an agreeable sensation. Thus,
when bees construct cells, watch over their larvee, and
collect provisions, we must not ascribe it to method,
affection, or foresight. The only inducement must
be sought for in some pleasing sensation attached to
each of these functions. I address a philosopher ;
and as these are his opinions applied to new facts, I
believe my language will be easily understood. - But
I request my readers to peruse and to reflect on that
- part of your works which treats of the industry of ani-
mals. Let me add but another sentence. The im-
pulse of pleasure is not the sole agent—there is ano-
ther principle, the extraordinary influence of which,
at least with regard to bees, has been hitherto un-
known, that is, the sentiment of aversion continually
felt by all females against each other—a sentiment
whose existence is so fully demonstrated by my ex-
periments, and which explains many important facts
in the theory of swarms.—Pregny, 10th September
1791.
















































ECONOMICAL CONSIDERATIONS. 157

ingenious method of forming swarms. He supposes
that, by producing young queens in the beginning of
spring, edrly swarms might be procured, which cer-
tainly would be advantageous in most situations. But
unfortusately this is impossible. Schirach believed
that qoeens were fecundated of themselves, conse-
guently he thought that, after being artificially pro-
duced, they would lay and give birth to a numerous
posterity. Now, this is an error: the females, to be-
come fertile, require the concourse of the males, and
if not impregnated within a few days of their origin,
-their laying, as I have observed, is completely de-
ranged. Therefore, if a swarm were artificially formed
before the usual time of the males originating, the
bees would be discouraged .by the sterility of the
young female; or should they remain faithful to her,
awaiting the period of fecundation, as she could not
receive the approaches of the male for three or four

~ weeks, she would lay eggs producing males only, and
the hive in that case would perish. Thus the natural
order must not be deranged, but the division of hives
delayed until males are about to originate or actually
exist. :

Besides, if Schirach did succeed in obtaining arti-
ficial swarms, notwithstanding the great inconvenience
of his hives, it was owing to his singular address and
unremitting assiduity. He had some pupils in the art,
by whom it was communicated to others; and there
are people now in Saxony who traverse the country
practising.this operation. Those versant in the mat-
ter can alone venture to undertake it with common
hives, whereas every cultivator can do it himself with
the leaf hives.
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164 ECONOMICAL CONSIDERATIONS.

of these insects still remain unsolved. Experiments
which I now project may perhaps throw some light on
them ; and I shall be animated with much greater
hopes of success, if you, Sir, will continue your coun-
sels and direction. I am, with every sentiment of
gratitude and respect,

. Francis Hupke.

‘Pregny, 1st October 1791.




PART IL

CHAPTER L

SCHIRACH'S DISCOVERY CONFIRMED.

PeruAPs it may seem extraordinary to recur to facts
with which the reader has been already occupied, and
those apparently corroborated by our own experi-
ments. But the interests of truth call for the defence
of a faithful observer, to whom our knowledge of bees
is indebted for its greatest progress, and whose repu—
“ tation has been so outrageously assailed.

Schirach began to undermine the opinion of Swam-
merdam, wherein both Maraldi and Reaumur con-
curred, that workers were not only sterile, but abso-
lutely neuter. However, by repeated experiments, he
proved that bees at all times can procure a queen to
themselves, provided they have comb containing larvae
three days old in the common cells ; whence he con-
" cludes, that workers are originally of the female sex,
and that nothing but certain important conditions,
such as a particular kind of food, and more spacious
lodgement, are requisite for their conversion to queens.

Views so adverse to those generally entertained
were received with enthusiasm, on the one hand, and












SCHIRACH'S DISCOVERY CONFIRMED. 169

mate. After such a trait, who will deny that instinet
is susceptible of change?

My speculations regarding the sex of workers at
length received the most unexpected confirmation.

History of Black Bees—In the year 1809 we re-
marked something particular in the treatment of cer-
tain bees by their companions at the entrance of a
hive. On the 20th of June, a cluster in such irrita-
tion, that we durst not attempt to separate the bees,
attracted our attention. Night approaching, prevent-
ed us from ascertaining the cause of this assemblage,
but on the subsequent days, we frequently observed
the bees occupied in defending the same hive against
the entrance of some individuals whose external ap-
pearance was not absolutely similar to that of ordinary
workers, Seizing several of them, we found that
their difference consisted only in colour—that they
were less downy on the thorax and abdomen, which
gave them a blacker aspect, but as to the limbs, an-
tennz, body, and size, the whole external form pre-
sented perfect resemblance to common bees.

Their daily presence at the entrance of the hive
plainly denoted that they were expelled from it by
the workers ; and jn the combats between them, the
. latter always had the better. The common bee killed
its adversary, or reducing it to. such a state of weak-
ness as to be incapable of resistance, carried it off in
its teeth to a great distance from the hive. )

‘We caught a number of the black bees, and intro-
ducing them into a vase, they speedily darted on each
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SCHIRACH'S DISCOVERY CONFIRMED. 181

hives facilitates the process. For the details I shall
refer to his work itself, which is of essential utility to
every cultivator of bees.

This method being founded on the production of a
queen in a hive containing only brood, is a farther
corroboration of Schirach’s doctrine, for its long prac-
tice has been always attended with success.

Experiment and theory, therefore, concur in de-
monstrating that the larva of a bee may become a
queen or a worker, according to circumstances. A
female always appears, whether possessing the physical
qualities of maternity as the fecundity of queens, or
the conservative properties displayed by workers in
regard for the young. This partition of industry and
courage on the one hand, and of prodigious fertility
on the other—this partition, originating from the
mysterious rearing of the larve, is among the finest
subjects for contemplation which natural history
affords. Thus we owe one of the most curious dis-
coveries which has embellished science to the penetra-
tion and perseverance of Schirach.










































SENSES OF BEES. 195

Therefore, after the air has been rendered of sufficient
salubrity by a certain number of ventilators, the rest,
not experiencing the sensation of its impurity to .an
equal extent, abstain from vibrating their wings, and
yield to more urgent pursuits. Should the number of
ventilating bees be suddenly reduced, the workers
first experiencing the alteration of the air will begin
to vibrate, and their number will augment, until their
united exertions restore to this element the degree of
purity essential to respiration.

Such we conceive is the mode of establishing the
. perpetual series of ventilating bees, for no eommuni-
cation is observed between them.

This hypothesis presumes an organization suffi-
eiently delicate to detect the smallest alteration of the
respired fluid, -which may lose many degrees of its
purity before we are aware of it, though proving very
noxious to us.


































































RESPIRATION OF BEES. 217

When too much affected by disagreeable sensations,
they precipitately withdrew, and took flight. Fre-
quently a bee turned away from the honey, and began
to fan itself, until the sensation or its cause were by
this means abated, and then returned to feed.

Such experiments never are more successful than
at the entrance of the hive ; because the bees retained
by the united attraction of honey and their home, are
less disposed to retreat from external impressions.
Humble bees adopt the same method of dispelling
pernicious odours. But what is very remarkable, and
may partly show the importance of vibrating the
wings, neither their males nor those of domestic bees,
though very sensible of similar emanations, know to
protect themselves, like the workers, against them.

Ventilation, therefore, is one of the industrial oper-
ations peculiar to the workers.

The Author of Nature, in assigning a dwelling to
these insects where the air can hardly penetrate, be-
stows the means of averting the fatal effects which
might result from the vitiation of their atmosphere.
Perhaps the bee is the only creature entrusted with so
important a function, and which indicates, thus to
speak, such delicacy in its organization.

An indirect consequence of ventilation is the ele-
vated temperature of the hive, preserved by the bees
without any exertion, and resulting, like the heat of
all animals, from their respiration. This, which one
" author gratuitously ascribes to the fermentation of
the honey, certainly is derived from the accumulation
of a great many bees in the same place. It is so es-
sential to them and their young, that it ought to be
independent of the temperature of the atmosphere.

T



218 RESPIRATION OF BEES.

The existence of bees thus depends in more than ome
point on the constancy of ventilation. Yet while
called on to execute so many different labours, each
member of the colony cannot be occupied, on its own
account, with the care of preserving the air at the ne-
cessary degree of purity. This function being exer-
cised by a few individuals alternately, does not abridge
the other branches of industry indispensable.

Thus the condition of bees admitting of their ful-
filling by turns the different functions imposed on the
whole society, corresponds to the beneficent views of
the Creator, and supplies the place of the arrange.
ments which we ourselves would make for our own
advantage.

































A NEW ENEMY OF BEES. 229

the multiplication of individuals. But this demands
a very profound knowledge of the wants of the crea-
tures subjected to his dominion, and of the resources
which Providence has put within their reach; for it
is from themselves that the art of managing them
must be learned. :





















236 NEW OPINIONS ON WAX.

they may come in contact with the reticulation. Itis
not impossible that the reticulation operating a re-ab-
sorption and a kind of digestion of these juices, the
secretion of wax follows.

Though direct evidence be yet wanting, we may
admit that this substance is produced by a particular
organ, after the manner of other secretions.



CHAPTER VIL

ON THE ORIGIN OF WAX.

THE existence of the organs above described, and the
scales seen under different gradations, induce us to
believe them appropriated for the secretion of wax.
But, in common with other animal and vegetable
secretions, the means by which this is accomplished
appears to be carefully veiled by Nature.

Our researches by simple observation thus being
obstructed, we felt it essential to adopt other methods
for ascertaining whether wax actually is a secretion,
or the collection of a particular substance.

Providing it were the former, we had first to verify
the opinion of Reaumur, who conjectured that it
came from an elaboration of pollen in the stomach,
though we did not coincide with him that bees then
disgorged it by the mouth. Neither were we dis-
posed to adopt his sentiments regarding its origin ;
for, like Hunter, it had struck us that swarms newly
settled in empty hives do not bring home pollen, not-
withstanding they construct combs, while the bees
of old hives, having no cells to build, gather it abun-
dantly. '
































































































ARCHITECTURE OF BEES. 269

interval between the cells formed of trapeziums. Still
advancing the block two-thirds of the diameter of a
cell, the bees are enabled to construct the bottom of cells
of the second row on the front, part being previously
intercepted between the upper edges of the first cells ;
but as yet there will not be room for building the
third row, nor until the block shall be enlarged anew.

The bees cannot deviate from the rule prescribed,
unless particular circumstances alter the bases of their
work ; for the block is augmented only by a uniform
quantity—and what is admirable, this is done by the
weax workers, the depositors of its first elements,
but which are not endowed with the faculty of sculp-
turing the cells.

Thus, in sharing the functions of the hive between
the wax workers and the é6ther bees, the Author of
Nature seems to have distrusted the exclusive opera-
tion of instinct.

May not we deduce from the preceding facts, that
the geometry, which apparently embellishes the pro-
ductions of these insects, is rather the necessary result
than the principle of their proceedings ?
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280 MODIFICATIONS OF ARCHITECTURE.

they reduce the depth of the cells proportionally to
their distance from the edge.

All the anomalies exhibited in the labours of bees
are so well appropriated to the object proposed, that
they seem to constitute part of the plan under which
the creatures act, and which concur for the general
order.





















ARCHITECTURE OF BEES. 287

ed on glass or wood, which served for the bottom in-

stead of wax. The figure of the bottom depends on-
the intersection of the outline of the cells on both

faces, in the direction of the margins.

The shape of the sides of the four-pieced bottoms
differs according to the facettes from which they rise—
those corresponding to one side of a lozenge and part
of a hexagonal facette are bevelled, that they may be
adapted to each other, while the two sides corres-
ponding to the long side of the hexagon are rectan-
gular parallelograms.




































COMPLETION OF THE CELLS. 299

I may restrain myself from reflections and com-
mentaries, but I acknowledge that at such measures I
cannot suppress sentiments of admiration.
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APPENDIX. 329

grow together. On the continent, fields of buck-
wheat afford a copious supply, though the honey ex-
tracted from it is of a coarser kind ; and in our own
country, the white clover (Trifolium repens), will,
in fine weather, be found thronged with them, while
scattered plants that afford more honey are neglected.
When a variety of bee-flowers flourish in the same
field, it is said they will first collect from those which
furnish the best honey; if, for example, several species
of thyme grow together, they prefer the lemon thyme,
which is of a richer fragrance.

The bee-master will do well to supply his favourites
with such flowers, &c. as are not found growing spon-
taneously in his neighbourhood. In addition to the
gooseberry, currant, and raspberry bushes, and the
several orchard trees, the flower-borders in his garden
should be well stocked with snow-drops, crocuses,
wall-flower, and, above all, with mignonette, which
affords honey of the richest flavour, and which con-
tinues flowering till the near approach of winter.
The rich melliferous blossoms of the Buddica globosa,
too, the bees are very fond of; and some of the Ca-
calia tribe afford an ample store. ¢ The Cacalia
suaveolens,” says Darwin, “ produces so much honey,
that on some days it may be smelt at a great distance
from the plant. I remember once counting on one
of these plants, besides bees of various kinds with-
out number, above 200 painted butterflies, which gave
it the beautiful appearance of being covered with ad-
ditional flowers.”* Besides these, the plants of Bo-
rage (Borago), and viper’s Bugloss (Echium vulgare),
yield a very considerable quantity of the rich liquid.
The former is eagerly resorted to by the bees; it is
an annual, and blossoms during the whole season till
destroyed by frost. In cold and showery weather,
the bees feed on it in preference to every other plant,

* Ecounomy of Vegetation, Canto IV.
2E2
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