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NATURAL HISTORY OF PLINY.

BOOK XI.
THE VARIOUS KINDS OF INSECTS.
cmaP. 1. (1.)—THE EXTREME SMALLNESS OF INSECTS.

WE shall now proceed to a description of the insects, a
subject replete with endless difficulties ;! for, in fact, there
are some authors who have maintained that they do not respire,
and that they are destitute of blood. The insects are numerous,
and form many species, and their mode of life is like that of
the terrestrial animals and the birds. “Some of them are fur-
nished with wings, bees for instance; others are divided into
those kinds which have wings, and those which are without
them, such as ants ; while others, again, are destitute of both
wings and feet. AIll these animals have been very properly |
called ““insects,”? from the incisures or divisions which sepa-
rate the body, sometimes at the neck, and sometimes at the
corselet, and so divide it into members or segments, only
united to each other by a slender tube. In some insects, how-
ever, this division is not complete, as it is surrounded by
wrinkled folds; and thus the flexible vertebra of the creature,
whether situate at the abdomen, or whether only at the upper
part of the body, are protected by layers, overlapping each
other; indeed, in no one of her works has Nature more fully
displayed her exhaustless ingenuity.

(2.) In large animals, on the other hand, or, at all events,

! ¢ Immense subtilitatis.” As Cuvier remarks, the ancients have com-
mitted more errors in reference to the insects, than to any other portion of
the animal world. The discovery of the microscope has served more than
anything to correct these erroneous notions.

* Insecta,” “articulated.”
VOL. 111, ) B
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in the very largest among them, she found her task easy and
her materials ready and pliable ; but in these minute creatures,
8o nearly akin as they are to non-entity, how surpassing the
intelligence, how vast the resources, and how ineffable the
perfection which she has displayed. Where is it that she has
united so many senses as in the gnat >—not to speak of creatures
_that might be mentioned of still smaller size—Where, I say,
has she found room to place in it the organs of sight - Where
has she centred the sense of taste? Where has she inserted
the power of smell? And where, too, has she implanted that
sharp shrill voice of the creature, so utterly disproportioned to
the smallness of its body? With what astonishing subtlety
has she united.the wings to the trunk, elongated the joints
of the legs, framed that long, craving concavity for a belly, and
then inflamed the animal with an insatiate thirst for blood,
that of man more especially! What ingenuity has she displayed
in providing it with a sting,® so well adapted for piercing the
gkin! And then too, just as though she had had the most
extensive field for the exercise of her skill, although the
weapon is so minute that it can hardly be seen, she has formed
it with a twofold mechanism, providing it with a point for the
purpose of piercing, and at the same moment making it hollow,
to adapt it for suction. ’ :
“What teeth, too, has she inserted in the teredo,® to adapt it
for piercing oak even with a sound which fully attests their
destructive power ! while at the same time she has made wood
its principal nutriment. We give all our admiration to the
shoulders of the elephant as it supports the turret, to the
stalwart neck of the bull, and the might with which it hurls
aloft whatever comes in its way, to the onslaught of the tiger,
or to the mane of the lion ; while, at the same time, Nature is
nowhere to be seen, to greater perfection than in the very
smallest of her works. For this reason thenm, I must beg of
my readers, notwithstanding the contempt they feel for many
of these objects, not to feel a similar disdain for the informa-
tion I am about to give relative thereto, seeing that, in the

3 The trunk of the gnat, Cuvier says, contains five silken and pointed
threads, which together have the effect of a sting.

4 The Teredo navalis of Linneus, not an insect, but one of the mollusks.
This is the same creature that is mentioned in B. xvi. ¢. 80 ; but that spoken
of in B, viii. c. 74, must have been a land insect.
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study of Nature, there are none of her works that are unworthy
of our consideration.

CHAP. 2. (3.)—WHETHER INSECTS RESPIRE, AND WHETHER
THEY HAVE BLOOD.

Many authors deny that insects respire,® and make the
assertion upon the ground, that in their viscera there is no
respiratory organ to be found. On this ground, they assert
that insects have the same kind of life as plants and trees,
there being a very great difference between respiring and merely
having life. On similar grounds also, they assert that insects
have no blood, a thing which cannot exist, they say, in any
animal that is destitute of heart and liver; just as, according
to them, those creatures cannot breathe which have mo lungs.
Upon these points, however, a vast number of questions will
naturally arise; for the same writers do not hesitate to deny
that these creatures are destitute also of voice,® and this,
notwithstanding the humming of bees, the chirping of grass-
hoppers, and the sounds emitted by numerous other insects
which will be considered in their respective places. For my
part, whenever I have considered the subject, I have ever felt
persuaded that there is nothing impossible to Nature, nor do I
see why creatures should be less able to live and yet mnot
inhale, than to respire without being possessed of viscera, a
doctrine which I have already maintained, when speaking’ of
the marine animals; and that, notwithstanding the density
and the vast depth of the water which would appear to impede
all breathing. But what person could very easily believe that
there can be any creatures that fly to and fro, and live in the
very midst of the element of respiration, while, at the same time,
they themselves are devoid of thatrespiration ; that they can
be possessed of the requisite instinets for nourishment, gene-
ration, working, and making provision even for time to come,
in the enjoyment too (although, certainly, they are not pos-
sessed of the organs which act, as it were, as the receptacles

5 They respire by orifices in the sides of the body, known to naturalists
as stéggmata. The whole body, Cuvier says, forms, in a measure, a system of
lungs. .

& Cuvier remarks that the various noises made by insects are in reality
not the voice, as they are not produced by air passing through a larynx.

7 B.ix. c. 6. '

B 2
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of those senses) of the powers of hearing, smelling, and tast-
ing, as well as those other precious gitts of Nature, address,
courage, and skilfulness? That these creatures have no blood®
I am ready to admit, just as all the terrestrial animals are not
possessed of it ; but then, they have something similar, by way
of equivalent. Just as in the sea, the sepia® has a black
liquid in place of blood, and the various kinds of purples, those
juices which we use for the purposes of dyeing ; so, too, is every
insect possessed of its own vital humour, which, whatever it
is, is blood to it. While I leave it to others to form what
opinion they please on this subject, it is my purpose to set
forth the operations of Nature in the clearest possible light,
and not to enter upon the discussion of points that are replete
with doubt.

cHAP. 3. (4.)—THE BODIES OF INSECTS.

Insects, so far as I find myself able to ascertain, seem to
have neither sinews,'® bones, spines, cartilages, fat, nor flesh ;
por yet so much as a frail shell, like some of the marine ani-
mals, nor even anything that can with any propriety be
termed skin ; but they have a body which is of a kind of inter-
mediate nature between all these, of an arid substance, softer
than muscle, and in other respects of a nature that may, in
strictness, be rather pronounced yielding," than hard. Such,
then, is all that they are, and nothing more:™ in the inside
of their bodies there is nothing, except in some few, which
have an intestine arranged in folds. Hence it is, that even
when cut asunder, they are remarkable for their tenacity of
life, and the palpitations which are to be seen in each of their

_parts. For every portion of them is possessed of its owm
vital principle, which is centred in no limb in particular, but

8 Cuvier remarks, that they have a nourishing fluid, which is of a white
colour, and acts in place of blood.

9 The dye of sepia, Cuvier remarks, is not blood, nor does it act as such,
being an excrementitious liquid. It has in addition a bluish, transparent,
blood. The same also with the juices of the purple.

10 «Nervos.” Cuvier says that all insects have a brain, a sort of spinal
marrow, and nerves.

11 ¢ Tutius.”

12 Tnsects have no fat, Cuvier says, except when in the chrysalis state ;
but they have a fibrous flesh of a whitish colour. They have also viscers,
trachea, nerves, and a most complicated organization.
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in every part of the body; least of all, however, in the head,
which alone is subject to no movements unless torn off together
with the corselet. No kind of animal has more feet than the
insects have, and those among them which have the most, live
the longest when cut asunder, as we see in the case of the scolo-
pendra. They have eyes, and the senses as well of touch and
taste ; some of them have also the sense of smelling, and some
few that of hearing.

cHAP. 4. (5.)—BEEs.

" But among them all, the first rank, and our especial admi-
ration, ought, in justice, to beaccorded to bees, which alone,
of all the insects, have been created for the benefit of man.
They extract honey and collect it, a juicy substance remarkable
for its extreme sweetness, lightness, and wholesomeness. They
form their combs and collect wax, an article that is useful for
a thousand purposes of life; they are patient of fatigue, toil at
their labours, form themselves into political communities, hold
councils togetherin private, elect chiefs in common, and, a thing
that is the most remarkable of all, have their own code of morals.
In addition to this, being as they are, neither tame nor wild,
so all-powerful is Nature, that, from a creature so minute as to
be nothing more hardly than the shadow of an animal, she has
created a marvel beyond all comparison. What muscular
power, what exertion of strength are we to put in comparison
with such vast energy and such industry as theirs? What dis-
play of human genius, in a word, shall we compare with the
reasoning powers manifested by them ? In this they have, at
all events, the advantage of us—they know of nvthing but what
is for the common benefit of all. Away, then, with all questions
whether they respire or no, and let us be ready to agree on
the question of their blood ; and yet, how little of it can pos-
sibly exist in bodies so minute as theirs.—And now let us
form some idea of the instinct they display.

CHAP. 5. (6.)—THE ORDER DISPLAYED IN THE WORKS OF BEES.

Bees keep within the hive during the winter—for whence
are they to derive the strength requisite to withstand frosts
and snows, and the northern blasts? The same, in fact, is
done by all insects, but not to so late a period; as those

L J
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which conceal themselves in the walls of our houses, are much
sooner sensible of the returning warmth. With reference to
bees, either seasons and climates have considerably changed, or
else former writers have been greatly mistaken. They retire
for the winter at the setting of the Vergiliz, and' remain shut
up till after the rising of that constellation, and not till only
the beginning of spring, as some authors have stated ; nor, in-
deed, does any one in Italy ever think of then opening the hives.
They do not come forth to ply their labours until the bean
blossoms ; and then not a day do they lose in inactivity, while
the weather is favourable for their pursuits.

First of all, they set about constructing their combs, and
forming the wax, or, in other words, making their dwellings
and cells; after this they produce their young, and then make
honey and wax from flowers, and extract bee-glue'® from the
tears - of those trees which distil glutinous substances, the
juices, gums, and resins, namely, of the willow, the elm, and
the reed. With these substances, as well as others of a more
bitter nature, they first line the whole inside of the hive, as a
sort of protection against the greedy propensities of other small
insects, as they are well aware that they are about to form
that which will prove an object of attraction to them. Having
done this, they employ similar substances in narrowing the
entrance to the hive, if otherwise too wide.

CHAP. 6. (5.)~THE MEANING OF THE TERMS COMMOSIS, PISSO-
CEROS, AND PROPOLIS,

The persons who understand this subject, call the substance
which forms the first foundation of their combs, commaosts,'® the
next, pissoceros,' and the third propolis ;'® which last is placed
between the other layers and the wax, and is remarkable for
its utility in medicine.’ The commosis forms the first crust
or layer, and has a bitter taste ; and upon it is laid the pisso-
ceros, a kind of thin wax, which acts as a sort of varnish.
The propolis is produced from the sweet gum of the vine or

13 ¢ Melligo.” For further information on this subject consult Bevan
on the Honey Bee.

13 Or ‘““conusis,” *gummy matter.”

14 Pitch-wax,

15 A kind of bee-glue; the origin of the name does nof seem to be
known. Reaumur says that they are all different varieties of bee-glue.

16 See B. xxii. ¢, 60.

l
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the poplar, and is of a denser consistency, the juices of flowers
being added to it. Still, however, it cannot be properly termed
wax, but rather the foundation of the honey-combs ; by means
of it all inlets are stopped up, which might, otherwise, serve
for the admission of cold or other injurious influences; it has
also a strong odour, so much so, indeed, that many people use
it instead of galbanum.

CHAP. 7.—THE MEANING OF ERITHACE, SANDARACA, OR CERTNTHOS.

In addition to this, the bees form collections of ertthace or
bee-bread, which some persons call ¢ sandaraca,” and others
¢ cerinthos.”” This is to serve as the food of the bees while
they are at work, and is often found stowed away in the cavi-
ties of the cells, being of a bitter flavour also. It is produced
from the spring dews and the gummy juices of trees, being
less abundant while the south-west wind is blowing, and
blackened by the prevalence of a south wind. On the other
hand, again, it is of a reddish colour and becomes improved by
the north-east wind ; it is found in the greatest abundance upon
the nut trees in Greece. Menecrates says, that it is a flower,
which gives indications of the nature of the coming harvest;
but no one says so, with the exception of him.

CHAP. 8. (8.) — WHAT FLOWERS ARE USED BY THE BEES IN THEIR
'WORE.

Bees form wax'® from the blossoms of all trees and plants,
with the sole exception of the.rumex' and the echinopodes,®
both bemg kinds of herbs. It is by mistake, however, that
spartum is excepted ;* for many varieties of honey that come
trom Spain, and have been made in the plantations of it, have
a strong taste of that plant. I am of opimion, also, that it is
without any sufficient reason that the olive has been excepted,
seeing that it is a well-known fact, that where olives are in
the greatest abundance, the swarms of becs are the most nu-
merous. Bees are not injurious to fruit of any kind ; they will

17 Different combinations of the pollen of flowers, on which bees feed.

18 Tt is formed from the honey that the bee has digested.

19 Sorrel, or monk’s rhubarb. 30 A kind of broom.

21 Spanish broom, the Stipa tenacissima of Linnus, Ropea were made
of it. See B. xix. ¢. 7.
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never settle on a dead flower, much less p dead carcase. They
pursue their labours within three-score paces of their hives;
and when the flowers in their vicinity are exhausted, they
send out scouts from time to time, to discover places for forage
at a greater distance, When overtaken by night in their ex-
peditions, they watch till the morning, lying on their backs,
in order to protect their wings from the action of the dew.

CHAP. 9. (9.)—PERSONS WHO HAVE MADE BEES THEIR STUDY.

It is not surprising that there have been persons who have
made bees their exclusive study; Aristomachus of Soli, for
instance, who for a period of fifty-eight years did nothing else ;
Philiscus of Thasos, also, surnamed Agrius,?® who passed his
life in desert spots, tending swarms of bees. Both of these
have written works on this subject.

cHAP, 10, (10.)—THE MODE IN WHICH BEES WORK.

The manner in which bees carry on their work is as follows.
Inthe day time a guard is stationed at the entrance of the
hive, like the sentries in a camp. At night they take their
rest until the morning, when one of them awakes the rest with
a humming noise, repeated twice or thrice, just as though it were
sounding a trumpet. They then take their flight in a body,
if the day is likely to turn out fine ; for they have the gift of
foreknowing wind and rain, and in such case will keep close
within their dwellings. On the other hand, when the weather is
fine—and this, too, they have the power of foreknowing—the
swarm issues forth, and at once applies itself to its work, some
loading their legs from the flowers, while others fill their
mouths with water, and charge the downy surface of their
bodies with drops of liquid. Those among them that are
young® go forth to their labours, and collect the materials
already mentioned, while those that are more aged stay within
the hives and work. The bees whose business it is to carry
the flowers, with their fore feet load their thighs, which Nature -
has made rough for the purpose, and with their trunks load

23 Qr, the ¢ wild man.”

2 Huber has discovered that there are two kinds of bees of neutral sex,
or, as he calls them, unprolific females, the workers, which go out, and
the nurses, which are smaller, and stay in the hive to tend the larve,
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their fore feet: bending beneath their load, they then return
to the hive, where there are three or four bees ready to receive
them and aid in discharging their burdems. For, within the
hive as well, they have their allotted duties to perform : some
are engaged in building, others in smoothing, the combs, while
others again are occupied in passing on the materials, and
others in preparing food* from the provision which has been
brought ; that there may be no unequal division, either in their
labour, their food, or the distribution of their time, they do not
even feed separately.

Commencing at the vaulted roof of the hive, they begin
the construction of their cells, and, just as we do in the manu-
facture of a web, they construct their cells from top to bottom,
taking care to leave two passages around each compartment,
for the entrance of some and the exit of others. The combs,
which are fastcned to the hive in the upper part, and in a
slight degree also at the sides, adhere to cach other, and are
thus suspended altogether. They do not touch the floor of the
hive, and are either angular or round, according to its shape ;
sometimes, in fact, they are both angular and round at once,
when two swarms are living in unison, but have dissimilur
modes of operation. They prop up the combs that are likely
to fall, by means of arched pillars, at intervals springing from
the floor, s0 as to leave them a passage for the purpose of
effecting repairs. The first three ranks of their cells are gene-
rally left empty when constructed, that there may be nothing
exposed to view which may invite theft; and it is the last
ones, more especially, that are filled with honey: hence
i:; is that the combs are always taken out at the back of the

ive,

The bees that are employed in carrying look out for a favour-
able breeze, and if a'gale should happen to spring up, they
poise themselves in the air with little stones, by way of bal-
last; some writers, indeed, say that they place them upon their
shoulders. When the wind is contrary, they fly close to the
ground, taking care, however, to keep clear of the brambles.
1t is wonderful what strict watch is kept upon their work : all
instances of idleness are carefully remsrked, the offenders are

% From the honey found in the corollw of flowers, This, after being
Prepared in the first stomach of the bee, is deposited in the cell which is
formed for its reception.
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chastised, and on a repetition of the fault, punished with death.
Their sense of cleanliness, too, is quite extraordinary ; every-
thing is removed that might he in the way, and no filth is
allowed to remain in the midst of their work. The ordure
even of those that are at work within, that they may not have
to retire to any distance, is all collected in one spot, and on.
stormy days, when they are obliged to cease their ordinary
labours, they employ themselves in carrying it out. When
it grows towards evening, the buzzing in the hive becomes
gradually less and less, until at last one of their number is to
be seen flying about the hive with the same loud 'humming
noise with which they were aroused in the morning, there-
by giving the signal, as it were, to retire to rest: in this, too,
they imitate the usage of the camp. The moment the signal
is heard, all is silent.

(11.) They first construct the dwellings of the commonalty,
and then those of the king-bee. If they have reason to expect
an abundant™ season, they add abodes also for the drones:
these are cells of a smaller size, though the drones themselves
ere larger than the bees.

cHAP. 11.—<~DRONES.

The drones have no sting,” and would seem to be a kind of .
imperfect bee, formed the very last of all; the expiring effort,
asit were, of worn-out and exhausted old age, a late and tardy
offspring, and doomed, in a measure, to be the slaves of the
genuine bees. Hence it is that the bees exercise over them a
rigorous authority, compel them to take the foremost rank in
their labours, and if they show any sluggishness, punish them*
without mercy. And not only in their labours do the drones
give them their assistance, but in the propagation of their spe-
cies as well, the very multitude of them contributing greatly
to the warmth of the hive. At all events, it is a well-known
fact, that the greater® the multitude of the drones, the more

2 Cuvier says that the three kinds of cells are absolutely necessaz, and
that they do not depend on the greater or less abundance. The king of
the ancients is what we know as the gueen bee, which is impregnated by the
drones or males.

% This is the fact, but not so their imperfect state.

n The do not work, but merely impregnate the queen ; after which
theg iven from the hive, and perish of cold and starvation.

It appears, as Cuvier says, that the ancients had some notion that the
swarm was multiplied by the aid of the drones.
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numerous is sure to be the progeny of: the swarm. ~When the

honey is beginning to come to maturity, the bees drive away

the drones, and setting upon each in great numbers, put them

all to death. It is only in the spring that the drones are

ever to be seen. If you deprive a drone of its wings, and then

Eeplace it in the hive, it will pull off the wings of the other
rones.

CHAP. 12.—THE QUALITIES OF HONEY.

In the lower part of the hive they construct for their future
sovereign a palatial abode,* spacious and grand, separated from
the rest, and surmounted by a sort of dome: if this promi-
nence should happen to be flattened, all hopes of progeny are
lost. All the cells are hexagonal, each foot* having formed
its own side. No part of this work, however, is done at any
stated time, as the bees seize every opportunity for the perform-
ance of their task when the days are fine; in one or two
days, at most, they fill their cells with honey.

(12.) This substance is engendered from the air,> mostly at
the rising of the constellations, and' more especially when
Sirius is shining; never, however, before the rising of the
. Vergilis, and then just before day-break. Hence it is, that at
early dawn the leaves of the trees are found covered with a
kind of honey-like dew, and those who go into the open air at
an early hour in the morning, find their clothes covered, and
their hair matted, with a sort of unctuous liquid. Whether
it is that this liquid is the sweat of the heavens, or whether
4 saliva emanating from the stars, or a juice exuding from the
air while purifying itself, would that it had been, when it
comes to us, pure, limpid, and genuine, as it was, when first
it took its downward descent. But as it is, falling from so
vast a height, attracting corruption in its passage, and tainted
by the exhalations of the earth as it meets them, sucked, too,
as it is from off the trees and the herbage of the fields, end
accumulated in the stomachs of the bees—for they cast it up

29 Cuvier says that the cell for the future (E:een is different from the
others, and much lﬁer. The bees also supply the queen larva much more
abundantly with food, and of more delicate quality.

% Cuvier says that this coincidence with the number of the legs is quite
accidental, as it is with the mouth that the animal constructs the cell.

1 The basis of it is really derived from the calix or corolla of flowers.
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again through the mouth—deteriorated besides by the juices
of flowers, and then steeped within the hives and subjected to
such repeated changes—still, in spite of all this, it affords us
by its flavour a most exquisite pleasure, the result, no doubt,
of its mthereal nature and origin.

cHAP. 13. (13.)—WHERE THE BEST HONEY IS PRODUCED.

The honey is always best in.those countries where it is to
be found deposited in the calix of the most exquisite flowers,
such, for instance, as the districts of Hymettus and Hybla,
in Attica and Sicily respectively, and after them the island of
Calydna.® At first, honey is thin, like water, after which it
effervesces for some days, and purifies itself like must. On
the twentieth day it begins to thicken, and soon after becomes
covered with a thin membrane, which gradually increases
through the scum which is thrown up by the heat. The
honey of the very finest flavour, and the least tainted by the
leaves of trees, is that gathered from the foliage of the oak
and the linden, and from reeds.

cEAP. 14. (14.)—THE KINDS OF HONEY PECULIAR TO VARIOUS
PLACES.

The peculiar excellence of honey depends, as already stated,®
on the country in which it is produced; the modes, too, of
estimating its quality are numerous. Insome countries we find
the honey-comb remarkable for the goodness of the wax, as in
Sicily, for instance, and the country of the Peligni; in other
places the honey itself is found in greater abundance, as in
Crete, Cyprus, and Africa; and in others, again, the comb is
remarkable for its size ; the northern climates, for instance,
for in Germany a comb has been known to be as much as eight
feet in length, and quite black on the concave surface.

Butwhatever the country in which it may happen to have been
produced, there are three different kinds of honey.—Spring
honey* is that made in & comb which has been constructed of
flowers, from which circumstance it has received the name of an-
thinum. There are some persons who say that this should not
be touched, because the more abundant the nutriment, the

32 See B, iv. c. 24. 33 In the last Chapter.
3 Or “Flower-honey.” .

-
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stronger will be the coming swarm ; while others, again, leave
less of this honey than of any other for the bees, on the ground
that there is sure to be a vast abundance at the rising of the
greater constellations, as well as at the summer solstice, when
the thyme and the vine begin to blossom, for then they are
sure to find abundant materials for their cells.

In taking the combs the greatest care is always requisite, for
when they are stinted for food the bees become desperate, and
either pine to death, or else wing their flight to other places :
but on the other hand, over-abundance will entail idleness,
and then they will feed upon the honey, and not the bee-bread.
Hence it is that the most careful breeders take care to leave
the bees a fifteenth part of this gathering. There is a certain
day for beginning the honey-gathering, fixed, as it were, by a
law of Nature, if men would only understand or observe it,
being ‘the thirtieth day after the bees have swarmed and come
forth. This gathering mostly takes place before the end of
May.

The second kind of honey is ¢ summer honey,” which, from
the circumstance of its being produced at the most favourable
season, has received the Greek name of horafon ;* it is gene-
rally made during the next thirty days after the solstice, while
Sirius is shining in all its brilliancy. Nature has revealed in
this substance most remarkable properties to mortals, were it
not that the fraudulent propensities of man are apt to falsify
and corrupt everything. For, after the rising of each constel-
lation, and those of the highest rank more particularly, or after
the appearance of the rainbow, if a shower does not ensue,
but the dew becomes warmed by the sun’s rays, a medicament,
and not real honey, is produced ; a gift sent from heaven for
the cure of diseascs of the eyes, ulcers, and maladies of the
internal viscera. If this is taken at the rising of Sirius, and
the rising of Venus, Jupiter, or Mercury should happen to fall
on the same day, as often is the case, the sweetness of this
substance, and the virtue which it possesses of restoring men
to life, are not inferior to those attributed to the nectar of the

3 Season-honey.



14 PLINY'S NATURAL HISTORY. [Book XI.

cHAP. 15. (15.)—HOW HONEY IS TESTED. RERICRUM. TETRA-
LIX, OR BISIRUM., : ’

The crop of honey is most abundant if gathered at full
moon, and it is richest when the weather is fine. In all
honey, that which flows of itself, like must or oil, has received
from us the name of acetum.® The summer hdhey is the most
esteemed of all, from the fact of its being made when the
weather is driest : it is looked upon as the most serviceable
wheén made from thyme ;¥ it is thén of a golden colour, and
of a most delicious flavour. The honey that we see formed
in the calix of flowers is of a rich and unctuous nature ; that
which is made from rosemary is thick, while that which is

, candied is little esteemed. Thyme honey does not coagulate,

and on being touched will draw out into thin viscous threads,
a thing which is the principal proof of its heaviness,. When

 honey shows no tenacity, and the drops immediately part
. from one another, it is looked upon as a sign of its worthless-

e

; ness. The other proofs of its goodness are the fine aroma of

its smell, its being of a sweetness that closely borders on the
sour,% and being glutinous and pellucid. )

Cassius Dionysius is of opinion that in the summer gathering
the tenth part of the honey ought to be left for the bees if the
hives should happen to be well filled, and even if not, still in
the same proportion ; while, on the other hand, if there is but
little in them, he recommends that it should not be touched
at all. The people of Attica have fixed the period for com-
mencing this gathering at the first ripening of the wild fig;
others® have made it the day that is sacred to Vulcan.®

(16.) The third kind of honey, which is the least esteemed
of all, is the wild honey, known by the name of ericeum.® It
is collected by the bees after the first showers of autumn,
when the heather* alone is blooming in the woods, from which
circumstance it derives its sandy appearance. It is mostly pro-

3 ¢ Vinegar " is the ordinary meaning.

31 Sillig remarks that the whole of this passage is corrupt.

38 Hence, perhaps, its name of “acetum.”

32 The people okp Italy.

40 The 10th of the calends of Scptember, or 23rd August.

41 Or “heath-honey.” In the north of England ¢the hives are purposely
taken to the moors. )

42 « Erice,” “heather,” seems to be a preferable reading to *‘myrice,”
¢ tamarisk,” which is adopted by Sillig.
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duced at the rising of Arcturus, beginning at the day* before
the ides of September. Some persons delay the gathering of
the summer honey until the rising of Arcturus, because from
then till the autumnal equinox there are fourteen days left,
and it is from the equinox till the setting of the Vergilis, a pe-
riod of forty-eight days, that the heather isin the greatest abun-
dance. The Athenians call this plant by the name of fetraliz,“
and the Eubceans sisirum, and they look upon it as affording
great pleasure to the bees to browse upon, probably because
there are no other flowers for them to resort to. This gather-
ing terminates at the end of the vintage and the setting of
the Vergiliee, mostly about the ides of November.* Expe-
rience teaches us that we ought to leave for the bees two-
thirds of this crop, and always that part of the dombs as well,
which contains the bee-bread.

From the winter solstice to the rising of Arcturus the bees
are buried in sleep for sixty days, and live without any nourish-
ment. Between the rising of Arcturus and the vernal equinox,
they awake in the warmer climates, but even then they still
keep within the hives, and have recourse to the provisions
kept in reserve for this period. In Italy, however, they do
this immegiately after the rising of the Vergiliee, up to which
period they are asleep. Some persons, when they take the
honey, weigh the hive and all, and remove just as much as
they leave: a due sense of equity should always be stringently
observed in dealing with them, and it is generally stated that
if imposed upon in this division, the swarm will die of grief.
It is particularly recommended also that the person who takes
the honey should be well washed and clean : bees have a par-
ticular aversion, too, to a thief and a menstruous woman. When
the honey is taken, it is the best plan to drive away the bees
by means of smoke, lest they should become irritated, or else
devour the honey themselves. By often applying smoke, too,
they are aroused from their idleness to work ; but if they have
not duly incubated in the comb, it is apt to become of a
livid colour. On the other hand, if they are smoked too often,
they will become- tainted ; the honey, too, a substance which
turns sour at the very slightest contact with dew, will very

43 12th September.
44 « Tetralicem” seems preferable to ‘ tamaricem.”
4 13th November.
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quickly receive injury from the taint thus contracted: hence
it is that among the various kinds of honey which are pre-
served, there is one which is krown by the name of acapnon.®®

CHAP. 16.—THE REPRODUCTION OF BEES.

How bees generate their young has been a subject of great
and subtle rescarch among the learned ; seeing that no one has
ever witnessed? any sexual intercourse among these insects.
Many persons have expressed an opinion that they must be
produced from flowers, aptly and artistically arranged by
Nature ; while others, again, suppose that they are produced
from an intercourse with the one which is to be found in every
swarm, and is usually called the king. ~This one, they say, is
the only male* inthe hive, and is endowed with such ex-
traordinary proportions, that it may not become exhausted
in the performance of its duties. Hence it is, that no off-
spring can be produced without it, all the other bees being
females,* and attending it in its capacity of a male, and not
as their leader. This opinion, however, which is otherwise
not improbable, is sufficiently refuted by the generation of the
_ drones. For on wlhiat grounds could 1t possibly happen that
- the same intercourse should produce an offspring part of which
is perfect, and part in an imperfect state? The first surmise
which I have mentioned would appear, indeed, to be much
nearer the trath, were it not the case that here another diffi-
culty meets us—the circumstance that sometimes, at the ex-
tremity of the combs, there are produced bees of a larger size,
which put the others to flight. This noxious bee bears” the
name of wsfrus,” and how is it possible that it should ever be
produced, if it is the fact that the bees themselves form their
progeny :%

A fact, however, that is well ascertained, is, that bees sit,*
like the domestic fowl, that which is hatched by them at

% ¢ Unsmoked ”’ honey.

47 It takes place while they are on the wing.

48 The only prolific female, in reality.

49 Some unprolific females and some males, in reality.

% Cuvier thinks that either hornets, or else the drones, must be alluded
to. Virgil, Georg. B. iv. 1. 197, et seq., is one of those who think that
bees are produced from flowers.

81 I e. from flowers.

52 They arrange the eggs in the cells, but they cannot be said to sit.
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first having the appearance of a white maggot, and lying across
and adhering so tenaciously to the wax as to seem to be part of it.
The king, however, from the earliest moment, is of the colour
of honey, just as though he were made of the choicest flowers,
nor has he at any time the form of a grub, but from the very
first is provided with wings.®® The rest of the bees, as soon
a8 they begin to assume a shape, have the name of nymphe,*
while the drones are called sirenes, or cephenss. If a per-
son takes off the head of either kind before the wings are
formed, the rest of the body is considered a most choice morsel
by the parents. In process of time the paremt bees instil
nutriment into them, and sit upon them, making on this occa-
sion a loud humming noise, for the purpose, it is generally
supposed, of generating that warmth which is so requisite for
hatching the young. At length the membrane in which each
of them is enveloped, as though it lay in an egg, bursts asunder,
and the whole swarm comes to light.

This circumstance was witnessed at the suburban retreat of
a fan of consular dignity near Rome, whose hives were made
of transparent lantern horn : the young were found to be deve-
loped in the space of forty-five days. In some combs, there is
found what is known by the name of  nail” wax ;% it is bitter
and hard, and is only met with when the bees have failed to
hatch their young, either from disease or a natural sterility,
it is the abortion, in fact, of the bees. The young ones, the
moment they are hatched, commence working with their
parents, as though in a course of training, and the newly-born
- king is accompanied by & multitude of his own age.

That the supply may not run short, each swarm rears seve-
ral kings ; but afterwards, when this progeny begins to arrive
at a mature age, with one accord® they put to death the in-
ferior ones, lest they should create discord in the swarm.®
There are two sorts of king bees; those of a reddish colour are
better than the black and mottled ones. The kings have

5 This is not the fact. The queen bee commences as a larva, and that
the larva of a working bee, Cuvier says, which, placed in a larger cell,
and nurtured in a different manner, developes its sex and becomes the queen
of the new swarm.

5 Th then i is state.

o “sz:;:" en in the chrysalis s

%6 Tt is the first hatched gueen that puts the others to death.

5 In consequence, really, of their pregnancy.

VOL. III, ¢
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always a peculiar form of their own, and are double the size
of any of the rest; their wings are shorter® than those of the
others, their legs are straight, their walk more upright, and
they have a white spot on the forehead, which bears some re-
semblance to a diadem : they differ, too, very much from the
rest of the community, in their bright and shining appearance.

cHAP. 17. (17.)—THE MODE OF GOVERNMENT OF THE BEES.

Let a man employ himself, forsooth, in the enquiry whether
there has been only one Hercules, how many fathers Liber
there have been, and all the other_questions which are buried
deep in the mould of antiquity! Here behold a tiny object,
one to be met with at most of our country retreats, and num-
bers of which are always at hand, and yet, after all, it is not
agreed among authors whether or not the king® is the only one
. among them that is provided with no sting, and is possessed
of no other arms than those afforded him by his majestic office,
or whether Nature has granted him a,sting, and has only denied
him the power of making use of it; it being a well-known
fact, that the ruling bee never does use a sting. The obedi-
ence which his subjects manifest in his presence is quite sur-
prising. When he goes forth, the whole swarm attends him,
throngs about him, surrounds him, protects him, and will not
allow him to be seen. At other times, when the swarm is at
work within, the king is seen to visit the works, and appears
to be giving his- encouragement, being himself the only one
that is exempt from work : around him are-certain other bees
which act as body-guards and lictors, the careful guardians of
his authority. The king never quits the hive except when the
swarm is about to depart; a thing which may be known a long
time beforehand, as for some days a peculiar buzzing noise
is to be heard within, which denotes that the bees are waiting
for a favourable day, and making all due preparations for their
departure. On such an occasion, if care is taken to deprive the
king of one of his wings, the swarm will not fly away. When
they are on the wing, every one is anxious to be near him, and
takes a pleasure in being seen in the performance of its duty.
When he is weary, they support him on their shoulders; and

58 The greater size of the abdomen makes the wings Jok shorter.

L '{‘he queen has a sting, like the working bees, but uses it less fre-
quently.
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when he is quite tired, they-carry him outright. If one of them
falls in the rear from weariness, or happens to go astray, it is
able to follow the others by the aid of its acuteness of smell.
Wherever the king bee happens to settle, that becomes the
encampment of all.

CHAP. 18.—HAPPY OMENS SOMETIMES AFFORDED BY A SWARM
OF BEES.

And then, too, it is that they afford presages both of private
and public interest, clustering, as they do, like a bunch of
grapes, upon houses or temples ; presages, in fact, that are often
accounted for by great events. Bees settled upon the lips of
Plato when still an infant even, announcing thereby the sweet-
ness of that persuasive eloquence for which he was so noted.
Bees settled, too, in the camp of the chieftain Drusus when
he gained the brilliant victory at Arbalo;® a proof, indeed,
that the conjectures of soothsayers are not by any means in-
fallible, seeing that they are of opinion that this is always of
evil augury. When their leader is withheld from them, the
swarm can always be detained ; and when lost, it will disperse
and take its departure to find other kings. Without a king,
in fact, they cannot exist, and it is with the greatest reluct-
ance that they put them to death when there are several; they
prefer, too, to destroy the cells of the young ones, if they find
reason to despair of providing food; in such case they then
expel the drones. And yet, with regard to the last, I find that
some doubts are entertained ; and that there are some authors
who are of opinion that they form a peculiar species, like that
bee, the very largest among them all, which is known by the
name of the ¢ thief,”’®! because it furtively devours the honey ;
it is distinguished by its black colour and the largeness of its
body. Itisa well-known fact, however, that the bees are in
the habit of killing the drones. These last have no king of
their own; but how it is that they are produced without a
sting, is a matter still undetermined.

In a wet spring the young swarms are more numerous; in
a dry one the honey is most abundant. If food happens to

® A place in Germany, where Drusus, the brother of Tiberius, gained
a victory over the Germans : the locality is unknown.
8t «Fur.” A variety, probably, of the drone.
c2
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fail the inhabitants of any particular hive, the swarm makes
a concerted attack upon a neighbouring one, with the view of
plundering it. The swarm that is thus attacked, at once
ranges itself in battle array, and if the bee-keeper should
happen to be present, that side which perceives itself favoured
by him will refrain from attacking him. They often fight,
too, for other reasons as well, and the two generals are to be
seen drawing up their ranks in battle array against their op-
ponents. The dispute generally arises in culling from the
flowers, when each, the moment that it is in danger, summons
its companions to its aid. The battle, however, is immediately
put an end to by throwing dust® among them, or raising a
smoke ; and if milk or honey mixed with water is placed be-
fore them, they speedily become reconciled.

cuAP. 19, (18.)—THE VARIOUS KINDS OF BEES.

There are field bees also, and wild bees, ungainly in appear-
ance, and much more irascible than the others, but remarkable
for their laboriousness and the excellence of their work. Of
domestic bees there are two sorts; the best are those with
short bodies, speckled all over, and of a compact round shape.
Those that are long, and resemhle the wasp in appearance,
are an inferior kind; and of these last, the very worst of all
are those which have the body covered with hair. In Pontus
there is a kind of white bee, which makes honey twice a
month. On the banks of the river Thermodon there are
two kinds found, one of which makes honey in the trees, the
other under ground : they form a triple row of combs, and
produce honey in the greatest abundance.

_ Nature has provided bees with a sting, which is inserted in
the abdomen of the insect. There are some who think that
at the first blow which they inflict with this weapon they will
instantly die,® while others, again, are of opinion that such is
not the case, unless the animal drives it so deep as to cause
& portion of the intestines to follow; and they assert, also,
that after they have thus lost their sting they become drones,

62 8o Virgil says—
¢ Heec certamina tanta

Pulveris exigui jactu compressa quiescent.”’—Geory. iv. 87,
 TIf it is left in the wound, the insect dies, being torn asunder.
8% Of course this is fabulous, as the droned are males,
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and make no honey, being thus castrated, so to say, and
equally incapable of inflicting injury, and of making themselves
useful by their labours. 'We have instances stated of horses
being killed by bees. :

They have a great aversion to bad smells, and fly away
from them ; a dislike which extends to artificial perfumes
even. Hence it is that they will attack persons who smell
of unguents. They themselves, also, are exposed to the
attacks of wasps and hornets, which belong to the same class,
but are of a degenerate® nature; these wage continual warfare
against them, as also does a species of gnat, which is known
by the name of ¢ mulio;”® swallows, too, and various other
birds prey upon them. Frogs lie in wait for them when in
quest of water, which, in fact, is their principal occupation
at the time they are rearing their young. And it is not only
the frog that frequents ponds and streams that is thus injuri-
ous to them, but the bramble-frog as well, which will come
to the hives even in search of them, and, crawling up to the
entrance, breathe through the apertures ; upon hearing which, a
bee flies to the spot, and is snapped up in an instant. It is
generally stated that frogs are proof against the sting of the
bee. Sheep, too, are peculiarly dangerous to them, as they
have the greatest difficulty in extricating themselves from
the fleece. The smell of crabs,” if they happen to be cooked in
their vicinity, is fatal to them.

CHAP. 20.—THE DISEASES OF BEES.

Bees are also by nature liable to certain diseases of their
own. The sign that they are diseased, is a kind of torpid,
moping sadness : on such occasions, they are to be seen bring-
ing out those that are sick before the hives, and placing them
in the warm sun, while others, again, are providing them with
food. Those that are dead they carry away from the hive,
and attend the bodies, paying their last duties, as it were, in
funeral procession. If the king should happen to be carried
off by the pestilence, the swarm remains plunged in griet and
listless inactivity ; it collects no more food, and ceases to issue

% Though belonging to the same class, they are not of degenerate kinds.

% The ““mule-gnat.”

% Bee Virgil, Georg. B. iv. L. 27.
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forth from its abode; the only thing that it does is to gather
around the body, and to emit a melancholy humming noise.
Upon such occasions, the usual plan is to disperse the swarm
and take away the body; for otherwise they would continue
listlessly gazing upon it, and so prolong their grief. Indeed,
if due care is not taken to come to their aid, they will die of
hunger. It is from their cheerfulness, in fact, and their
bright and sleek appearance that we usually form an estimate
as to their health.

(19) There are certain maladies, also, which affect their
productions ; when they do not fill their combs, the disease
under which they are labouring is known by the name of
claros,® and if they fail to rear their young, they are suffering
from the effects of that known as blapsigonia.®

CHAP, 21.—~THINGS THAT ABRE NOXIOUS TO BEES.

Echo, or the noise made by the reverberation of the air,
is also injurious to bees, as it dismays them by its redoubled
sounds ; fogs, also, are noxious to them. Spiders, too, are espe-
ciallyhostile to bees; when they have gone so far as to build their
webs within the hive, the death of the whole swarm is the result.
The common and ignoble moth,™ too, that is to be seen fluttering
about a burning candle, is deadly to them, and that in more
ways than one. It devours the wax, and leaves its ordure
behind it, from which the maggot known to us as the “ teredo
is produced ; besides which, wherever it goes, it drops the
down from off its wings, and thereby thickens the threads of
the cobwebs. The teredo is also engendered in the wood of
the hive, and then it proves especially destruetive to the wax.
Bees are the victims, also, of their own greediness, for when
they glut themselves overmuch with the juices of the flowers, in
the spring season more particularly, they are troubled with
flux and looseness. Olive oil is fatal” to not only bees, but
all other insects as well, and more especially if they are placed

% The reading seems doubtful, and the meaning is probably unknown.

% ¢« Injury of the young.”

0 There are two kinds of hive-moth—the Phalena tinea mellanella of
Linnmus, and the Phalena tortrix cereana. It deposits its larva in holes
which it makes in the wax.

" In consequence of closing the stigmata, and so impeding their respi-

ration. Thesame result, no doubt, is produced by the honey when smeared
over their bodies. o
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in the sun, after the head has been immersed in it. Some-
times, too, they themselves are the cause of their own de-
struction ; as, for instance, when they see preparations being
made for taking their honey, and immediately fall to de-
vouring it with the greatest avidity. Inother respects they are
remarkable for their abstemiousness, and they will expel
those that are inclined to be prodigal and voracious, no less than
those that are sluggish and idle. Their own honey even may
be productive of injury to them ; for if they are smeared with
it on the fore-part of the body, it is fatal to them. Such gre
the enemies, so numerous are the accidents—and how small a
portion of them have I here enumerated !—to which a crea-
ture that proves so bountiful to us is exposed. In the appro-
priate place™ we will treat of the proper remedies; for the
present the nature of them is our subject.

CHAP, 22. (20.)—HOW TO KEEP BEES TO THE HIVE.

The clapping of the hands and the tinkling of brass afford
bees great delight, and it is by these means that they are
brought together; a strong proof, in fact, that they are pos-
sessed of the sense of hearing, When their work is com-
pleted, their offspring brought forth, and all their duties ful-
filled, they still have certain formal exercises to perform, ranging
abroad throughout the country, and soaring aloft in the air,
wheeling round and round as they fly, and then, when the
hour for taking their food has come, returning home. The
extreme period of their life, supposing that they escape acci-
dent and the attacks of their enemies, is only seven years;
a hive, it is said, never lasts more than ten.” There are some
persons, who think that, when dead, if they are preserved
in the house throughout the winter, and then exposed to the
warmth of the spring sun, and kept hot all day in the ashes
of fig-tree wood, they will come to life again.

CHAP. 23.—METHODS OF RENEWING THE SWARM.
These persons say also, that if the swarm is entirely lost, it
may be replaced by the aid of the belly™ of an ox newly killed,

7 B. xxi-c. 42.

73 Cuvier says that a hive has been known to last more than thirty years :
but it is doubtful if bees ever live so long as ten, or, except the queen,
little more than one.

¢ Though Virgil tells the same story, in B. iv. of the Georgics, in rela-
tion to the shepherd Aristmus, all this 1s entirely fabulous.
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covered over with dung. Virgil also says™ that this may be done
with the body of a young bull, in the same way that the car-
case of the horse produces wasps and hornets, and that of the
ass beetles, Nature herself effecting these changes of one sub-
stance into another. But in all these last, sexual intercourse
is to be perceived as well, though the characteristics of the
offspring are pretty much the same as those of the bee.

CHAP. 24. (21.)—WASPS AND HORNETS : ANIMALS WHICH APPRO-
PRIATE WHAT BELONGS TO OTHERS.

" 'Wasps build their nests of mud in lofty places,” and make
wax therein: hornets, on the other hand, build in holes or
under ground. With these two kinds the cells are also hex-
agonal, but, in other respects, though made of the bark of trees,
they strongly resemble the substance of a spider’s web. Their
young also are found at irregular intervals, and are of un-
shapely appearance ; while one is able to fly, another is still a
mere pupa, and a third only in the maggot state. It is in
the autumn, too, and not in the spring, that all their young are
produced; and they grow during the full moon more par-
ticularly. The wasp which is known as the ichneumon,” a
smaller kind than the others, kills one kind of spider in parti-
cular, known as the phalangium; after which it carries the
body to its nest, covers it over with a sort of gluey substance,
and then sits and hatches from it its young.™ In addi-
tion to this, they are all of them carnivorous, while on the
other hand bees will touch no animal substance whatever.
‘Wasps more particularly pursue the larger flies, and after
catching them cut off the head and carry away the remaining
portion of the body.

‘Wild hornets live in the holes of trees, and in winter, like
other insects, keep themselves concealed; their life does not
cxceed two years in length. It.is not unfrequently that their
sting is productive of an attack of fever, and there are authors
who say that thrice nine stings will suffice to kill a man. Of

% Georg. B. iv. 1. 284, et seq.
f7° Under roofs, and sometimes in the ground : hornets build in the hollows
of trees.
77 Called “ Spheex ” by Linneus. .
8 The true version is, that after killing the insect they bury it with their
eggs as food for their future young.
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the other hornets, which seem not to be so noxious, there are two
kinds; the working ones, which are smaller in size and die in
the winter ; and the parent hornets, which live two years;
these last, indeed, are quite harmless.” In spring they build
their nests, which have generally four entrances, and here it is
that the working hornets are produced : after these have been
hatched they form other nests of larger size, in which to bring
forth the parents of the future. generation. From this time
the working hornets-begin to follow their vocation, and apply
themselves to supplying the others with food. The parent
hornets are of larger size than the others, and it is very doubt-
ful whether they have a sting, as it is never to be seen
protruded. These races, too,have their drones. Some persons
are of opinion that all these insects lose their stings in the
winter. Neither hornets nor wasps have a king, nor do they
ever congregate in swarms; but their numbers are recruited by
* fresh offspring from time to time.

CHAP. 25. (22.)—THE BOMBYX OF ASSYRIA.

A fourth class of this kind® of insect is the bombyx,* which
is a native of Assyria, and is of larger size than any of those
which have been previously mentioned. They construct their
nests of a kind of mud which has the appearance of salt, and
then fasten them to a stone, where they become so hard, that
-it is scarcely possible to penetrate them with a dart even.
In these nests they make wax, in larger quantities than bees,
and the grub which they then produce is larger.

CHAP. 26.—THE LARVE OF THE SILK-WORM-—WHO FIRST INVENTED
SILK CLOTHS.

There is another class also of these insects produced in quite
a different manner. These last spring from a grub of larger
size, with two horns of very peculiar appearance. The
larva then becomes a caterpillar, after which it assumes the
state in which it is known as bombylss, then that called necy-
dalus, and after that, in six months, it becomes a silk-worm.®

™ Cuvier says that it is the males, and not the females, that have nosting.

% What modern naturalists call the * Hymenoptera.”

® Some kind of wasp, or, as Cuvier says, probably the mason bee.

& Called “bombyx " also; though, as Cuvier remarks, of a kind al-
together different from the preceding one,
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These insects weave webs similar to those of the spider, the
material of which is used for making the more costly and
luxurious garments of females, known as ‘‘ bombycina.” Pam-
phile, a woman of Cos,® the daughter of Platea, was the first®
person who discovered the.art of unravelling these webs and
spinning a tissue therefrom ; indeed, she ought not to be de-
prived of the glory of having discovered the art of making
vestments which, while they cover a woman, at the same mo-
ment reveal her naked charms.

cHAP. 27. (23.)—THE SILE-WORM OF COS—HOW THE COAN
VESTMENTS ARE MADE.

The silk-worm, too, is said to be a native of the isle of Cos,
where the vapours of the earth give new life to the flowers
of the cypress, the terebinth, the ash, and the oak which have
been beaten down by the showers. At first they assume the
appearance of small butterflies with naked bodies, but soon
after, being unable to endure the cold, they throw out bristly
hairs, and assume quite a thick coat against the winter, by
rubbing off the down that covers the leaves, by the aid of
the roughness of their feet. This they compress into balls
by earding it with their claws, and then draw it out and
hang it between the branches of the trées, making it fine
by combing it out as it were : last of all, they take and roll it
round their body, thus forming a nest in which they are enve-
loped. It is in this state that they are taken; after which
they are placed in earthen vessels in a warm place, and fed
upon bran. A peculiar sort of down soon shoots forth upon
the body, on being clothed with which they are sent to work
upon another task. The cocoons® which they have begun to
form are rendered soft and pliable by the aid of water, and
are then drawn out into threads by means of a spindle made of
areed. Nor, in fact, have the men even felt ashamed to make
use® of garments formed of this material, in consequence of

83 The first kinds of silk dresses worn by the Roman ladies were from
this island, and, as Plingnsays, were known by the name of Coz vestes.
These dresses were so fine as to be transparent, and were sometimes dyed
purple, and enriched with stripes of gold. They probably had their name
from the early reputation which Cos acquired by its manufactures of silk.

% This account is derived from Aristotle, Hist. Anim. B. v. c. 19.

85 ¢« Tanificia.”

8 Early in the reign of Tiberius, as we learn from Tacitus, the senate
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their extreme lightness in summer: for, so greatly have man-
ners degenerated in our day, that, so far from wearing a cuirass,
a garment even is found to be too heavy. The produce of the -
Assyrian silk-worm, however, we have till now left to the
women only. .

CHAP. 28. (24.)—SPIDERS; THE KINDS THAT MAKE WEBS; THE
MATERIALS USED BY THEM IN 50 DOING.

It is by no means an absurdity to append to the silk-worm
an account of the spider, a creature which is worthy of our
especial admiration. There are numerous kinds of spiders, how-
ever, which it will not be necessary here to mention, from the
fact of their being so well known. Those that bear the name
of phalangium are of small size, with bodies spotted and run-
ning to a point ; their bite is venomous, and they leap as they
move from place to place. Another kind, again, is black, and
the fore-legs are remarkable for their length. They have all of
them three joints in the legs. The smaller kind of wolf-spider®’
does not make a web, but the larger ones make their holes in
the earth, and spread their nets at the narrow entrance thereof.
A third kind, again, is remarkable for the skill which it dis-
plays in its operations. These spin a large web, and the ab-
domen suffices to supply the material for so extensive a work,
whether it is that, at stated periods the excrements are largely
secreted in the abdomen, as Democritus thinks, or that the
creature has in itself a certain. faculty of secreting® a peculiar
sort of woolly substance. How steadily does it work with its
claws, how beautifully rounded and how equal are the threads
as it forms its web, while it employs the weight of its body as
an equipoise! It begins at the middle to weave its web, and
then extends it by adding the threads in rings around, like a
warp upon the woof: forming the meshes at equal intervals,
but continually enlarging them as the web increases in breadth,
it finally unites them all by an indissoluble knot. With what
wondrous art does it conceal the snares that lie in wait
for its prey in its checkered nettings! How little, too, would
it seem that there is any such trap laid in the compactness of

enacted “ne vestis Serica viros fedaret” — ¢ That men should not defile
themselves by.wearing garments of silk,” Ann. B.ii. c. 33.
87 The Aranea lupus of Linnaeus.
.9 As Cuvier observes, he has here guessed at the truth,
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its web and*the tenacious texture of the woof, which would
appear of itself to be finished and arranged by the exercise of
the very highest art! How loose, too, is the body of the web
asit yields to the blasts, and how readily does it catch all objects
which come in its way' You would fancy that it had left,
quite exhausted, the thrums of the upper portion of its net
unfinished where they are spread across; it is with the great-
est difficulty that they are to be perceived, and yet the moment
that an object touches them, like the lines of the hunter’s net,
they throw it into the body of the web. With what archi-
tectural skill, too, is its hole arched over, and how well de-
fended by a nap of extra thickness against the cold! How
carefully, too, it retires into a corner, and appears intent upon
anything but what it really is, all the while that it is so care-
fully shut up from view, that it is impossible to perceive whe-
ther there is anything within or not! And then too, how ex-
traordinary the strength of the web! When is the wind ever
known to break it; or what accumulation of dust is able to
weigh it down ?

The spider often spreads its web right across between two
trees, when plying its art and learning how to spin ; and then,
as to its length, the thread extends from the very top of the
tree to the ground, while the insect springs up again in an
instant from the earth, and travels aloft by the very self-same
thread, thus mounting at the same moment and spinning
its threads. When its prey falls into its net, how on the alert
it is, and with what readiness it runs to seize it! Even
though it should be adhering to the very edge of its web, the
insect always runs instantly to the middle, as it is by these
means that it can most effectually shake the web, and so suc-
cessfully entangle its prey. When the web is torn, the
spider immediately sets about repairing it, and that so neatly,
that nothing like patching can ever be seen. The spider lies
in wait even for the young of the lizard, and after enveloping
the head of the animal, bites its lips; 2 sight by no means
unworthy of the amphltheatre itself, when it is one’s good for-
tune to witness it. Presages also are drawn from the spider;
for when a river is about to swell, it will suspend its web
higher than usual. In calm weather these insects do not spin,
but when it is cloudy they do, and hence it is, that a great
number of cobwebs is a sure sign of showery weather. It is
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generally supposed that it is the female spider that spins,
and the male that lies in wait for prey, thus making an equal
division of their duties.

CHAP. 29.—THE GENERATION OF SPIDERS.

Spiders couple® backwards, and produce maggots like eggs;
for I ought not to defer making some mention of this subject,
seeing, in fact, that of most insects there is hardly anything
else to be said. All these eggs they lay in their webs, but
scattered about, as they leap from place to place while laying
them. The phalangium is the only spider that lays a con-
giderable number of them, in a hole; and as soon as ever
the progeny is hatched it devours its mother, and very often
the male parent as well, for that, too, aids in the process of
incubation. These last produce as many as three hundred
eggs, the others a smaller number. Spiders take three days
to hatch their eggs. They come to their full growth in
twenty-eight days.

cHAP. 30. (25.)—BCORPIONS.

. In a similar manner to the spider, the land scorpion also pro-
duces maggots® similar to eggs, and dies in a similar manner.
This animal is a dangerous scourge, and has a venom like that
of the serpent; with the exception that its effects are far
more” painful, as the person who is stung will linger for
three days before death ensues. The sting is invariably
fatal to virgins, and nearly always so to matrons. It is so
to men also, in the morning, when the animal has issued from
itshole in a fasting state, and has not yet happened to dis-
charge its poison by any accidental stroke. The tail is always
ready to strike, and ceases not for an instant to menace, so
that no opportunity may possibly be missed. The animal
strikes too with a sidelong blow, or else by turning the tail

® They copulate in 8 manner dissimilar to that of any other insects—
the male fecundates the female by the aid of feelers, which he introduces
mto the valva of the female situate beneath the anterior part of the
abdomen.

* Cuvier remarks, that the scorpion is viviparous; but the young are
white when bosn, and wrapped up in an oval mass, for which reason they
may easily be taken for ots or grubs.

*! This must be understood of the scorpion of Egypt, Libya, and Syria.
The sting of that of the south of Europe is not generally dangerous.
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upwards. Apollodorus informs us, that the poison which
they secrete is of a white colour, and he has divided them into
nine classes, distinguished mostly by their colours—to very
little purpose, however, for it is impossible to understand
which among these it is that he has pronounced to be the
least dangerous. He says, also, that some of them have a
double sting, and that the males—for he asserts that they are
engendered by the union of the sexes—are the most dangerous.
These may easily be known, he says, by their slender form
and greater length. He states, also, that they all of them have
venom in the middle of the day, when they have been warmed
by the heat of the sun, as, also, when they are thirsty—their
thirst, indeed, can never be quenched. It is an ascertained
fact, that those which have seven joints in the tail are the
most™ deadly ; the greater part, however, have but six.

For this pest of Africa, the southern winds have provided
means of flight as well, for as the breeze bears them along,
they extend their arms and ply them like so many oars in
their flight ; the same Apollodorus, however, asserts that there
are some which really have wings.® The Psylli, who for their
own profit have been in the habit of importing the poisons of
other lands among us, and have thus filled Italy with the pests
which belong to other regions, have made attempts to import
the flying scorpion as well, but it has been found that it
cannot live further north than the latitude of Sicily. How-
ever, they® are sometimes to be seen in Italy, but are quite
harmless there ; they are found, also, in many other places, the
vicinity of Pharos, in Egypt, for instance. In Scythia, the
scorpion is able to kill the swine even with its sting, an animal
which, in general, is proof against poisons of this kind in a
remarkable degree. 'When stung, those swine which are black
die more speedily than others, and more particularly if they
happen to throw themselves into the water. When a person
has been stung, it is generally supposed that he may be curcd
by drinking the ashes of the scorpion® mixed with wine. It

92 Cuvier seems to regard this as fancifol : he says that the instances of
seven %oints are but rarely to be met with. .

9 There are no winged scorpions. Cuvier thinks that he may possibly
allude to the panorpis, or scoq{:on-ﬂy, the abdomen of which terminates
in a forceps, which resembles the tail of the scorpion.

%4 Probably the panorpis.

9 See B. xxix. ¢. 29.
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is the belief also that there is nothing more baneful to the
scorpion and the stellio,® than to dip them in oil. This last
animal is also dangerous to all other creatures, except those
which, like itself, are destitute of blood : in figure it strongly
resembles the common lizard. For the most part, also,
the scorpion does no injury to any animal which is bloodless.
Some writers, too, are of opinion that the scorpion devours its
offspring, and that the one among the young which is the most
adroit avails itself of its sole mode of escape, by placing itself
on the back of the mother, and thus finding a place where it
isin safety from the tail and the sting. The one that thus
escapes, they say, becomes the avenger of the rest, and at last,
taking advantage of its elevated position, puts its parents to
death. The scorpion produces eleven at a birth.

cEAP. 31. (26.)—THE STELLIO.

The stellio” has in some measure the same nature as the
chameleon, as it lives upon nothing but dew, and such spiders®
as it may happen to find.

CHAP. 32.—THE GRASSHOPPER: THAT IT HAS NEITHER MOUTH
NOR OUTLET FOR FOOD.

The cicada® also lives in a similar manner, and is divided
into two kinds. The smaller kind are born the first and die
the last, and are without a voice. The others are of the flying
kind, and have a note; there are two sorts, those known as
achste, and the smaller ones called tettigonia : these last have
the loudest voice. Inboth of these last-mentioned kinds, it is
the male that sings, while the female is silent. There are na-
tions in the east that feed upon these insects, the Parthians

% The starred or spotted lizard.

97 The stellio of the Romans is the ascalabos” or * ascalabotes” of
the Greeks, the lizard into which Ascalabus was changed by Ceres: see
Ovid, Met. B. v. L. 450, et seg. Pliny also mentions this in B. xxix. ¢. 4,
though he speaks of some difference in their appearance. It is a species
of %ecko, the tarentola of Italy, the tarente of Provence, and the geckotta,
probably, of Lacepéde. The gecko, Cuvier says, is not venomous; but it
causes small blisters to rise on the skin when it walks over it, the result,
probably, of the extreme sharpness of its nails.

% See c. 28 of this Book, and B. viii. ¢. 95; B. xxx. ¢. 27.

# A general name for the grasshopper. Cuvier remarks, that Pliny is
ie:s cle:; on this subject than Aristotle, the author from whom he has

rrowed, -
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even, wealthy and affluent as they are. * They prefer the
male before it has had sexual intercourse, and the female
after; and they take' their eggs, which are white. They en-
gender with the belly upwards. Upon the back they have
a sharp-edged instrument,? by means of which they excavate
a hole to breed in, in the ground. The young is, at first,
a small maggot in appearance, after which the larva assumes
the form in which it is known as the fetfigometra.® It bursts
its shell about the time of the summer solstice, and then takes
to flight, which always happens in the night. The insect,
at first, is black and hard.

This is the only living creature that has no mouth ; though
it has something instead which bears a strong resemblance to
the tongues of those insects which carry a sting in the mouth :
this organ is situate in the breast* of the animal, and is em-
ployed by it in sucking up the dew. The corselet itself forms a
kind of pipe; and it is by means of this that the achetw utter
their note, as already mentioned. Beyond this, they have
no viscera in the abdomen. When surprised, they spring
upwards, and eject a kind of liquid, which, indeed, is our
only proof that they live upon dew. This, also, is the only
animal that has no outlet for the evacuations of the body.
Their powers of sight are so bad, thatif a person contracts
his finger, and then suddenly extends it close to them, they
will come upon it just as though it were a leaf. Some authors
divide these animals into two kinds, the ¢ surcularia,”’® which
is the largest, and the ¢ frumentaria,”’® by many known as the
“ gvenaria;’’? this last makes its appearance just as the corn is
turning dry in the ear.

(217.) The grasshopper is not anativeof countries thatare bare
of trees—hence it is that there are none in the vicinity of the
city of Cyrene—nor, in fact, is it produced in champaign coun-

b lsfil Correptis” seems a preferable reading to ¢ conrupti,” that adopted
y Sillig. .

2 The female has this, and employs it for piercing dead branchesin which
to deposit its eigs.

3 The “ mother of the grasshopper.”

¢ The trunk of the grasshopper, Cuvier says, is situate so low down, that
it seems to be attached to the breast. With it the insect extracts the juices
of leaves and stalks.

5 Or “twig-grasshopper.” 8 Or “ corn-grasshopper.”

7 Or * oat-grasshopper.”
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tries, orin cool and shady thickets. They will take to some
places much more readily than others. In the district of Miletus
they are only to be found in some few spots; and in Cephal-
lema, there 18 a river which runs through the country, on one
side of which they are not to be found, while on the other
they exist in vast numbers. In the territory of Rhegium,
agein, none of the grasshoppers have any mnote, while be-
yond the river, in the territory of Locri,® they sing aloud.
Their wings are formed similarly to those of bees, but are
larger, in proportion to the body.

cHAP. 33. (28.)—THE WINGS OF INSECTS.’

There are some insects which have two wings, flies, for
instance; others, again, have four, like the bee. The wings
of the grasshopper are membranous. Those insects which are
armed with a sting in the abdomen, have four wings. None
of those which have a sting in the mouth, have more than
two wings. The former have received the sting for the pur-
pose of defending themselves, the latter for the supplying of
their wants. If pulled from off the body, the wings of an
insect will not grow again; no insect which has a sting in-
serted in its body, has two wings only.

CHAP. 34.—THE BEETLE. THE GLOW-WOBRM. OTHER KINDS OF
o BEETLES.

Some insects, for the preservation of their wings, are covered
with a crust ;¥ the beetle, for instance, the wing of which is
peculiarly fine and frail. To these insects a sting has been
denied by Nature; but in one large kind! we find horns of a
remarkable length, two-pronged at the extremities, and forming
pincers, which the animal closes when it is its intention to

. ® The river Cscina. See B. iii. ¢. 15. This river is by Strabo, B. vi.
¢. 260, called the Alex. ZElian has the story that the Locrian grasshoj
pers become silent in the territory of Rhegium, and those of Rhegium in
the territory of Locri, thereby implying that they each have a note in its
own respective country. .

9 Cuvier says that the observations in this Chapter, derived from Aris-
totle, are remarkable for their exactness, and show that that philosopher
had studied insects with the greatest attention.

10 Or sheath 5 the Coleoptera of the naturalists.

1 The flying stag-beetle, the Lucanus cervus of Linnsus.

VOL. III, D
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bite. These beetles are suspended from the neck of infants by
way of remedy against certain maladies: Nigidius calls them
““lucani.”” There is another kind™ of beetle, again, which,
as it goes backwards with its feet, rolls the dung into large
pellets, and then deposits in them the maggots which form its
young, as in a sort of nest, to protect them against the rigours
of winter. Some, again, fly with a loud buzzing or a drony
noise, while others®™ burrow numerous holes in the hearths
and out in the fields, and their shrill chirrup is to be heard at
night. i
The glow-worm, by the aid of the colour of its sides' and
haunches, sends forth at night a light which resembles that of
fire; being resplendent, at one moment, as it expands its
wings,’® and then thrown into the shade the instant it has
shut them. These insects are never to be seen before the grass
of the pastures has come to maturity, nor yet after the hay has
been cut. On the other hand, it is the nature of the black
beetle!® to seek dark cormers, and to avoid the light: it is
mostly found in baths, being produced from the humid vapours
which arise therefrom. There are some beetles also, belonging
to the same species, of a golden colour and very large size, which
burrow " in dry ground, and construct small combs of a porous
nature, ard very like sponge; these they fill with a poisonous
kind of honey. In Thrace, near Olynthus, there is a small
locality, the only one in which this animal cannot exist;
from which circumstance it has received the hame of ‘‘Can-
tharolethus.” *®
 The wings of all insects are formed without any Hivision in

2 The dung-beetle, the Scarabaus pilularius of Linnssus.

13 Various kinds of crickets.

¥ Cuvier says that it is on the two sides of the abdomen that the male
carries its light, while the whole posterior part of the fernale is shining.

15 In the glow-worm of France, the Lampyris noctiluca of ILinnzwmus, the
female is without wings, while the male gives but little light. In that
of Italy, the Lampyris Italica, both sexes are winged.

18« %latt:n.” See B. xxix. ¢. 39, where three kinds are specified.

17 This beetle appears to be unknown. Cuvier suggests that the Scara-
beeus nasicornis of Linnaus, which haunts dead bark, or the Scarabeus
auratus may be the insect referred to.

18 « Fatal to the beetle.”

19 Cuvier remarks that this assertion, borrowed from Aristotle, is incor-
rect. The wings of many of the Coleoptera are articulated in the middle,
and so double, one part on the other, to enter the sheath. .
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them, and they none of them have a tail,® with the exception
of the scorpion; this, too, is the only one among them that has
arms, ! together with a sting in the tail. As to the rest of the
insects, some of them have the sting in the mouth, the gad-fly
for instance, or the ¢ tabanus,” as some persons choose to call
it: the same is the case, too, with the gnat and some kinds of
flies. All these insects have their stings situate in the mouth
instead® of a tongue; but in some the sting is not pointed,
being formed not for pricking, but for the purpose of suction :
this is the case more especially with flies, in which it is clear
that the tongue *® is nothing more than a tube. These insects,
too, have no teeth. Others, again, have little horns pro-
truding in front of the eyes, but without any power in them
the butterfly, for instance. Some insects are destitute of wings,
such as the scolopendra, for instance.*

CHAP. 35.—LOCUSTS.

Those insects which have feet, move sideways. Some of
them have the hind feet longer than the fore ones, and curving
outwards, the locust, for example.

(29.) These creatures lay their eggs in large masses, in the
autumn, thrusting the end of the tail into holes which they
form in the ground. These eggs remain underground
throughout the winter, and in the ensuing year, at the close
of spring, small locusts issue from them, of a black colour, and
crawling along without legs® and wings. Hence it is that a
wet spring destroys their eggs, while, if it is dry, they mul.
tiply in great abundance. Some persons maintain that they
breed twice a year, and die the same number of times; that
they bring forth at the rising® of the Vergilie, and die at
the rising of the Dog-star,” after which others spring up in

® Cuvier remarks, that the panorpis has a tail very like that of the scor-
pion ; and that the ephemera, the ichneumons and others, have tails also.
Aristotle, in the corresponding place, only says that the insects do not use
the tail to direct their flight.

2 These are merely the feelers of the jaws.

2 Not instead of, but in addition to, the tongue, by the aid of whick
they suck.

% Evidently meaning the trunk.

2¢-8ee B. xxix. ¢. 39.

2 It is not true that the young locusts are destitute of fect.

2 7th May. 27 18th July.

D 2
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their places: according to some, it is at the setting® of
Areturus that the second litter is produced. That the mothers
die the moment they have brought forth, is a well-known fact,
for a little worm immediately grows about the throat, which
chokes them : at the same time, too, the males perish as well.
This insect, which thus dies through a cause apparently so
trifling, is able to kill a serpent by itself, when it pleases, by
seizing its jaws with its teeth.” Locusts are only produced in
champaign places, that are full of chinks and crannies. In
India, it is said that they attain the length of three® feet, and
that the people dry the legs and thighs, and use them for saws.
There is another mode, also, in which these creatures perish ;
the winds carry them off in vast swarms, upon which they fall
into the sea or standing waters, and not, as the ancients sup-
posed, because their wings have been drenched by the damp-
ness of the night. The same authors have also stated, that
they are ungble to fly during the night, in consequence of the
cold, being ignorant of the fact, that they travel over lengthened
tracts of sea for many days together, a thing the more to be won-
dered at, as they have to endure hunger all the time as well, for
this it is which causes them to be thus seeking pastures in other
lands. This is looked upon as a plague® inflicted by the anger
of the gods ; for as they fly they appear to be larger than they
really are, while they make such a loud noise with their wings,
that they might be readily supposed to be winged creatures of
quite another species. Their numbers, too, are so vast, that they
quite darken the sun; while the people below are anxiously -
following them with the eye, to see if they are about to make
a descent, and so cover their lands. After all, they have
the requisite energies for their flight; and, as though it had
been but a trifling matter to pass over the seas, they cross im-
mense tracts of country, and cever them in clouds which bode
destruction to the harvests. Scorching numerous objects by
their very contact, they eat away everything with their teeth,
the very doors of the houses even.

25 11th May.

39 Cuvier treats this story as purely imaginary.

% Cuvier says that some have been known nearly a footlong, but not
more.

3! He alludes to the ravages committed by the swarms of the migratory
locust, Grillus migratorius of Linnseus.
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Those from Africa are the ones which chiefly devastate
Italy ; and more than once the Roman people have been obliged
to have recourse to the Sibylline Books, to learn what remedies
to employ under their existing apprehensions of impending
famine. In the territory of Cyrenaica™ there is a law, which
even compels the people to make war, three times a year,
against the locusts, first, by crushing their eggs, next by kill-
ing the young, and last of all by killing those of full growth ;
and he who fails to do so, incurs the penalty of being treated
as a deserter. In the island of Lemnos also, there is a certain
measure fixed by law, which each individual is bound to fill
with locusts which he has killed, and then bring it to the
magistrates. It is for this reason, too, that they pay such respect
to the jack-daw, which flies to meet the locusts, and kills them
in great numbers. In Syria, also, the people are placed under
martial law, and compelled to kill them: in so many countries
does this dreadful pest prevail. The Parthians look upon
them as a choice food,* and the grasshopper as well. The voice
of the locust appears to proceed from the back part of the head.
. It is generally believed that in this place, where the shoulders
join on to the body, they have, as it were, a kind of teeth, and
that it is by grinding these against each other-that they pro-
duce the harsh noise which they make. It is more especially
about the two equinoxes that they are to be heard, in the
same way that we hear the chirrup of the grasshopper about
the summer solstice. The coupling of locusts is similar to
that of all other imsects that couple, the female supporting
the male, and turning back the extremity of the tail towards
him; it is only after a considerable time that they separate.
In all these kinds of insects the male is of smaller size than
the female. ‘

CHAP. 36. (30.)—AN‘I\'B.

The greater part of the insects produ;,e amaggot. Antsalso
produce one in spring, which is similar to an egg,* and they

3 Julius Obsequens speaks of a pestilence there, created by the dead
bodies of the locusts, which caused the death of 8000 persons.

33 See also B. vi. c. 35.

34 'What are commonly called ants’ eggs, are in reality their larvee and
nymphe. Enveloped in a sort of tunic, these last, Cuvier says, are like
grains of corn, and from this probably has arisen the story that they lay
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work in common, like bees; but whereas the last make theirfood,
the former only store ® it away. If a person only compares the
burdens which the ants carry with the size of their bodies, he
must confess that there is no animal which, in proportion, is
possessed of a greater degree of strength. These burdens they
carry with the mouth, but when it is too large to admit of
that, they turn their backs to it,and push it onwards with
their feet, while they use their utmost energies with their shoul-
ders. These insects, also, have a political community among
themselves, and are possessed of both memory and foresight.
They gnaw each grain before they lay it by, for fear lest it
should shoot while under ground; those grains, again, which
are too large for admission, they divide at the entrance of their
holes; and those which have become soaked by the rain, they
bring out and dry.¥ They work, too, by night, during the
full moon; but when there is no moon, they cease working.
And then, too, in their labours, what ardour they display,
what wondrous carefulness! Because they collect their stores
from different quarters, in ignorance of the proceedings of one
another, they have certain days set apart for holding a kind of
market, on which they meet together and take stock.”” What vast
throngs are then to be seen hurrying together, what anxious
enquiries appear to be made, and what earnest parleys® are
going on among them as they meet! We see even the very
stones worn away by their footsteps, and roads beaten down
by being the scene of their labours. Let no one be in doubt,
then, how much assiduity and application, even in the very
humblest of objects, can upon every occasion effect! Ants are
the only living beings, besides man, that bestow burial on the
dead. In Sicily there are no winged ants to be found. :

(31.) The horns of an Indian ant, suspended in the temple

up grains against the winter, a period through which in reality they do
not eat. .

3 They stow away bits of meat and detached portions of fruit, to nourish
their larvee with their juices.

3 Tt is in reality their larvee that they thus bring out to dxz. The
working ants, or neutrals, are the ones on which these labours devolve :
the males and females are winged, the working ants are without wings.

87 « Ad recognitionem mutuam.”

38 Some modern writers express an opinion that when they meet, they
converse and encourage one another by the medium of touch and smell,



Chap. 37.] THE CHERYSALIS. 39

of Hercules, at Erythrm,® have been looked upon as quite
miraculous for their size. This ant excavates gold from holes,
in & country in the north of India, the inhabitants of which are
known as the Darde. It has the colour of a cat, and is in
size as large as an Egyptian wolf.® This gold, which it ex-
tracts in the winter, is taken by the Indians during the heats
of summer, while the ants are compelled, by the excessive
warmth, to hide themselves in their holes. Still, howerver,
on being aroused by catching the scent of the Indians, they
sally forth, and frequently tear them to picces, though pro-
vided with the swiftest camels for the purpose of flight; so
great is their fleetness, combined with their ferocity and their
passion for gold !

cmAP. 37. (32.)—THE CHRYSALIS,

Many insects, however, are engendered in a different man-
ner; and some more especially from dew. 'This dew settles
upon the radish* leaf in the early days of spring; but when it
has been thickened by the action of the sun, it becomes re-
duced to the size of a grain of millet. From this a small grub
afterwards arises, which, at the end of three days, becomes
transformed into a caterpillar. For several successive days
it still increases in size, but remains motionless, and covered
with a hard husk. It moves only when touched, and is
covered with a web like that of the spider. In this state it
is called a chrysalis, but after the husk is broken, it flies forth
in the shape of a butterfly.

® See B. v. c. 31.

¢ M., de Veltheim thinks that by this is really meant the Canis corsac,
the small fox of India, but thut by some mistake it was represented by
travellers as an ant. It is not improbable, Cuvier says, that'some quadru-
ped, in making holes in the ground, may have occasionally thrown up some
graing of the precious metal. -The story is derived from the narratives
of Clearchus and Megasthenes. Another interpretation of this story has
also been suggested. We find from some remarks of Mr. Wilson, in the
Transactions of the Asiatic Society, on the Mahabharata, a Sanscrit poem,
that various tribes on the mountains Meru and Mandara (supposed to lie
between Hindostan and Tibet) used to scll grains of gold, which they
called pasppilaka, or *“ant-gold,” which, they said, wasthrown up by ants,
in Sanscrit called pippilaka. In travelling westward, this story, in itsclf,
no doubt, untrue, may very probably have bcen mugnified to 1ts present
dimensions.

¢ Cuvier observes, that this is a_very correct account of the cabbage
or radish butterfly, the Papilio brassicee or Papilio raphani of Linneus.
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CHAP. 38. (33.)——-ANIMALS WHICH BREED IN WOOD.

In the same manner, also, some animals are generated in
the earth from rain, and some, again, in wood. And not only
wood-worms*? are produced in wood, but gad-flies also and
other insects issue from it, whenever there is an excess of
moisture; just as in man, tape-worms® are sometimes found,
as much as three hundred feet or more in length.

CHAP. 39.—INSECTS THAT ARE PARASITES OF MAN. WHICH 18
THE SMALLEST OF ANIMALS? ANIMALS FOUND IN WAX EVEN.

Then, too, in dead carrion there are certain animals pro-
duced, and in the hair, too, of living men. It was through
such vermin as this that the Dictator Sylla,* and Alcman,
one of the most famous of the Grecian poets, met their deaths.
These insects infest birds too, and are apt to kill the pheasant,
unless it takes care to bathe itself in the dust. Of the animals
that are covered with hair, it is supposed that the ass and the
sheep are the only ones that are exempt from these vermin.
They are produced, also, in certain kinds of cloth, and more
particularly those made of the wool of sheep which have been
killed by the wolf. I find it stated, also, by authors, that
some kinds of water® which we use for bathing are more pro-
ductive of these parasites than others. Even wax is found to
produce mites, which are supposed to be the very smallest of
all living creatures. Other insects, again, are engendered
from filth, acted upon by the rays of the sun-—these fleas are
called ‘ petauristee,”* from the activity which they display
in their hind legs. Others, again, are produced with wings,
from the moist dust that is found lying in holes and corners.

cHaP. 40. (34.)—AN ANIMAL WHICH HAS NO PASSAGE FOR THE

EVACUATIONS.
There is an animal, also, that is generated in the summer,
4 Cossi. See B. xvii. ¢. 87. 43 Tenie.

¢ He alludes to the Morbus pediculosus.

45 Aristotle says, in the corresponding passage, Hist. Anim. B. v. ¢. 26,
that the animals which are affected by lice, are more particularly exposed
to them when they change the water in which they wash. -

4 QOr ¢leapers.”

¢ He alludes to dog-ticks and ox-ticks, the Acarus ricinus of Linneus,
and the Acarus reduvius of Schrank. .
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which has its head always buried deep in the skin [of a beast],
and so, living on its blood, swells to a large size. This is
the only living creature that has no outlet*® for its food;
hence, when it has overgorged itself, it bursts asunder, and thus
its very aliment is made the cause of its death. This insect
never breeds on beasts of burden, but is very commonly
seen on oxen, and sometimes on dogs, which, indeed, are sub-
ject to every species of vermin, With sheep and goats, it
is the only parasite. The thirst, too, for blood displayed by
leeches, which we find in marshy waters, is no less singular;
for these will thrust the entire head into the flesh in quest of
it. There is a winged insect’® which peculiarly infests dogs,
and more especially attacks them with its sting about the
ears, where they are unable to defend themselves with their
teeth. .

cHAP. 41. (35.)—MOTHS, CANTHARIDES, GNATS—AN -INSECT
THAT BREEDS IN THE S8NOW.

Dust, too, is productive of worms® in wools and cloths, and
this more especially if a spider should happen to be enclosed
in them: for, being sensible of thirst, it sucks up all the mois-
ture, and thereby increases the dryness of the material. These
will breed in paper also. There is one kind which carries
with it its husk, in the same manner as the snail, only that
the feet are tobe seen. If deprived of it, it does not survive;
and when it is fully developed, the insect becomes a chrysalis.
The wild fig-tree produces gnats,® known as *ficarii;” and
the little grubs of the fig-tree, the pear-tree, the pine, the
wild rose, and the common rose produce cantharides,” when
fully developed. These insects, which are venomous, carry
with them their antidote; for their wings are useful in

dri“krn ¢. 32 he has said the same of the grasshopper, in relation to its
nk.
49 A variety of the Cynips of Linnsus, which in vast numbers will
sometimes,adhere to the ears of dogs.

% These are really the larvee of night-moths. His account here is
purely imaginary.

1 He speaks of the Cynips psenes of Linnseus, which breeds on the
blossom of the fig-tree, and aids in its fecundation. Sece B. xv. ¢. 21.

52 He alludes to various coleopterous insects, which are mot included
among the Cantharides of the modern naturalists. They are first an egg,
then a larva, then a nympha, and then the insect fully developed.
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medicine,® while the rest of the body is deadly. Again,
liquids turned sour will produce other kinds of gnats, and
white grubs are to be found in snow that has lain long on the
ground, while those that lie above are of a reddish® colour—
indeed, the snow itself becomes red after it has lain some
time on the ground. These grubs are covered with a sort of
hair, are of a rather large size, and in a state of torpor.

CHAP. 42, (36.)—AN ANIMAL FOUND IN FIRE—THE PYRALLIS
OB PYRAUSTA.

That element, also, which is so destructive to matter, pro-
duces certain animals; for in- the copper-smelting furnaces of
Cyprus, in the very midst of the fire, there is to be seen flying
about a four-footed animal with wings, the size of a large fly :
this creature is called the ¢ pyrallis,” and by some the * py-
rausta.””  Solong as it remains in the fire it will live, but if it
comes out and flies a little distance from it, it will instantly
die.

CHAP. 43.—THE ANIMAL CALLED HEMEROBION.

The Hypanis, a river of Pontus, brings down in its waters,
about the time of the summer solstice, small membranous par-
ticles, like a grape-stone in appearance ; from which there issues
an animal® with four legs and with wings, similar to the one
just mentioned. It does not, however, live more than a single
day, from which circumstance it has obtained the name of
¢ hemerobion.”® The life of other insects of a similar nature
is regulated from its beginning tp its end by multiples of
seven. Thrice seven days is the duration of the life of the
gnat and of the maggot, while those that are viviparous live
four times seven days, and their various changes and transforma-
tions take place in periods of three or four days. The other
insects of this kind that are winged, generally die in the

83 See B. xxix. ¢. 30.

5 The redness sometimes observed on the snow of the Alps and the
Pyrenees, is supposed by De Lamarck to be produced by animalcule :
other naturalists, hewever, suppose it to arise from vegetable or mineral
causes. .

55 Cuvier thinks that he alludes to a variety of the ephemera or the phry-
ganea of Linnwmus, the case-wing flies, many of which are particularly
short-lived, These are by no means peculiar to the river Bog or Hypanis,

% ¢ Living for a day.” :
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autumn, the gad-fly becoming quite blind™ even before it dies.
Flies which have been drowned in water, if they are covered
w1§h ashes,® will return to life.

cHAP. 44. (37.)—THE NATURE AND CHARACTERISTICS OF ALL
ANIMALS CONSIDERED LIMB BY LIMB. THOSE WHICH HAVE
TUFIS AND CRESTS.

In addition to what is already stated, we will add an ac-
count of every part of the body of an animal, taken limb by limb.

All those which have blood, have a head as well. A small
number of animals, and those only among the birds, have
tufts of various kinds upon the head. The pheenix® has a
long row of feathers on it, from the middle of which arises
another row ; peacocks have a hairy tuft, resembling a bushy
shrub; the stymphalis® has a sert of pointed crest, and the
pheasant, again, small horns. Added to these, there is the'lark,
a little bird, which, from the appearance of its tuft, was
formerly called ¢ galerita,” but has since received the
Gallic name of ¢ alauda,”® aname which it has transferred to
one of our legions.® We have already made mention, also,
of one bird® to which Nature has given a crest, which it can
fold or unfold at pleasure: the birds of the coot kind® have
also received from her a crest, which takes its rise at the
beak, and runs along the middle of the head; while the pie
of Mars, and the Balearic crane, are furnished with pointed
tufts. But the most remarkable feature of all, is the crest
which we see attached to the heads of our domestic fowls,
substantial and indented like a saw; we cannot, in fact,
strictly call it flesh, nor can we pronounce it to be cartilage
or a callosity, but must admit that it is something of a nature
peculiar to itself. As to the crests of dragons, there is no one
to be found who ever saw one.

5 They only appear to be so, from the peculiar streaks on the eyes.
Linneus has hence called one variety, the Tabanus ceecutiens.
. %8 Or with pounded chalk or whitening. Zlian adds, “ if they are placed
inthe sun,” which appears necessary for the full success of the experiment,.
Life appears to be suspended in such cases for a period of surprising length.

8 Probably the %:) den pheasant, as already mentioned.

6 Some kind of heron or crane, Cuvier thinks.

81 The Alauda cristata of Linneus, so called from ¢ galera,” a pointed
cap like a helmet.

62 The fifth legion. 63 The hoopoe, B. x. c. 44.

8 Savigny and Cuvier take this to be the Ardea virgo of Linnwmus, a
native of Numidia.
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CHAP. 45.~THE YARIOUS KINDS OF HORNS. ANIMALS IN WHIGH
THEY ARE MOVEABLE.

Horns, too, of various forms have been granted to many
animals of the aquatic, marine, and reptile kind, but those
which are more properly understood under that name belong
to the quadrupeds only ; for I look upon the tales of Actseon
and of Cippus even, in Latin story, as nothing more nor less than
fables.®® And, indeed, in no department of her works has
Nature displayed a greater capriciousness. In providing ani-
mals with these weapons, she has made merry at their ex-
pense ; for some she has spread them out in branches, the
stag, for instance; to others she has given them in a more
simple form, as in the ¢ subulo,” so called from the resem-
blance of its horns to a ¢ subula,”’® or shoemaker’s awl. In
others, again, she has flattened them in the shape of a man’s
hand, with the fingers extended, from which circumstance the
animal has received the name of ¢ platyceros.”¥ To the roe-
buck she has given branching horns, but small, and has made
them so as not to fall off and be cast each year; while to the
ram she has given them of a contorted and spiral form, as
though she were providing it with a ceestus for offence. The
horns of the bull, again, are upright and threatening. In this
last kind, the females, too, are provided with them, while in
most it is only the males. The chamois has them, curving
backwards; while in the fallow deer® they bend forward.
The strepsiceros,® which in Africa bears the name of addax, has
horns erect and spiral, grooved and tapering to a sharp point, -
so much so, that you would almost take them to be the sides
of a lyre.* In the oxen of Phrygia, the horns are moveable,™

6 The suddenness of their appearance, no doubt, was fabulous; but we
have well-authenticated cases in recent times of substances growing on the
human head, to all appearance resembling horns, and arising from a dis-
ordered secretion of the hair. Witness the case of Mary Davies, a so-
called horn from whose head is preserved in the Ashmolean Museum at
Oxford. The story of Genucius Cippus, the Roman pretor, is told by
Ovid, Met. B. xv. 1. 565, et seq.

6 A spitter, or sécond year stag, according to Cuvier.

87 « Broad-horned.” The Cervus dama of Linnaus.

6 ¢ Dama.” The Antelope redunca of Linneus, Cuvier thinks.

® No doubt a kind of antelope.

¢ ¢ Tyras” seems preferable to “liras.”

10 There are several varieties of oxen, in which the horns adhere to the
skin, and not to the cranium,
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like the ears; and among the cattle of the Troglodyte, they
are pointed downwards to the ground, for which reason it is
that they are obliged to feed with the head on one side.
Other animals, again, have a single horn, and that situate in
the middle of the head, or else on' the nose, as already
stated.™ :

Then, again, in some animals the horns are adapted for
butting, and in others for goring; with some they are curved
inwards, with others outwards, and with others, again, they
are fitted for tossing : all which objects are effected in vari-
ous ways, the horns either lying backwards, turning from, or
else towards each other, and in all cases running to a sharp
point. In ome kind, also, the horns are used for the purpose
of scratching the body, instead of hands.

In snails the horns are fleshy, and are thus adapted for the
purpose of feeling the way, which is also the case with the ce-
rastes ;™ some reptiles, again, have only one horn, though the
snail has always two, suited for protruding and withdrawing.
The barbarous nations of the north drink from the horns of the
urus,” a pair of which will hold a couple of urnw:™ other
tribes, again, point their spears with them. With us they are
cut into lamine, upon which they become transparent ; indeed,
the rays of a light placed within them may be seen to a much
greater distance than without. They are used also for various
appliances of luxury, either coloured or varnished, or else
for those kinds of paintings which are known as ¢ cestrota,”’™
or hern-pictures. The horns of all animals are hollow within,
it being only at the tip that they are solid: the only excep-
tion is the stag, the horn of which is solid throughout, and
is cast every year. When the hoofs of oxen are worn to the
. quick, the husbandmen have a method of curing them, by
anointing the horns of the animal with grease. The substance
of the horns is so ductile, that even while upon the body of
the living animal, they can be bent by being steeped in boil-
ing wax, and if they are split down when they are first shoot-
ing, they may be twisted different ways, and so appear to be

71 B. viii.ce.290—31.

72 The Coluber cerastes 6f Linneus. See B. viii. c. 35. X

73 The drinking-horns of our Saxon ancestors are well known to th®
antiquarian.

7 The *“urna” was half an “amphora,” or nearly three gallons.

7 See B. xxxv. ¢, 41



46 PLINY'S NATURAL HISTORY. [Book XI.

four in number upon one head. Infemales the horns are gene-
rally thinner than in the males, asis the case, also, with most
kinds of wool-bearing animals.

No individuals, however, among sheep, or hinds, nor yet
any that have the feet divided into toes, or that have solid
hoofs, are furnished with horns; with the sole exception of
the Indian ass,” which is armed with a single horn. To the
beasts that are cloven-footed Nature has granted two horns,
but to those that have fore-teeth in the upper jaw, she has
given none. Those persons who entertain the notion that the
substance of these teeth is expended in the formation of the
horns, are easily to be refuted, if we only consider the case of
the hind, which has no more teeth than the male, and yet
is without horns altogether. In the stag the horn is only
imbedded in the skin, but in the other™ animals it adheres to
‘the bone.

CHAP, 46.—THE HEADS OF ANIMALS. THOSE WHICH HAVE KOXF,

The head of the fish is very large in proportion to the rest
of the body, probably, to facilitate its diving under water.
Animals of the oyster and the sponge kind have no head,
which is the case, also, with most of the other kinds, whose
only sense is that of touch. Some, again, have the head
blended with the body, the crab, for instance.

' ' CHAP. 47.—THE HAIR.

Of all animals man has the longest hair upon the head ; which
is the case more especially with those nations where the men and
women in common leave the hair to grow, and do not cut it.
Indeed, it is from this fact, that the inhabitants of the Alps
have obtained from us the name of ¢ Capillati,”” as also those
of Gallia, ¢ Comata.”” There is, however, a great difference
in this respect according to the various countrics. In the
island of Myconus,® the people are born withcut hair, just
as at Caunus the inhabitants are afflicted with the spleen

76 The rhinoceros. See B. viii. ¢. 39.

71 He surely must except the Phrygian oxen with the moveable horns,
which he has previously mentioned.

18 Or “long-haired.” See B. iii. ¢. 7.

7 Bge B. iv. c. 31. 8 See B. iv. c. 22.
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from their birth.®! There are some animals, also, that are natu-
rally bald, such as the ostrich, for instance, and the aquatic
raven, which last has thence derived its Greek® name. It is
but rarely that the hair falls off in women, and in eunuchs
such is never known to be the case; nor yet does any person
lose it before having known sexual intercourse.®® The hair
does not fall off below the brain, nor yet beneath the crown of
the head, or around the ears and the temples. Man is the
only animal that becomes bald, with the exception, of course,
of such animals as are naturally so. Man and the horse are
the only creatures whose hair turns grey ; but with man thisis
always the case, first in the fore-part of the head, and then in
the hinder part.

CHAP. 48.—THE BONES OF THE HEAD.

Some few persons only are double-crowned. The bones of
the head are flat, thin, devoid of marrow, and united with su-
tures indented like a comb. 'When broken asunder they can-
ot be united, but the extraction of a small portion is not ne-
cessarily fatal, as a fleshy cicatrix forms, and so makes good
the loss. © We have already mentioned, in their respective®
places, that the skull of the bear is the weakest of all, and
that of the parrot the hardest.

CHAP. 49.—THE BRAIN.

The brain exists in all animals which have blood, and in
those sea animals as well, which we have already mentioned
as mollusks, although they are destitute of blood, the poly-
pus, for instance. Man, however, has, in proportion to his
body, the most voluminous brain of all. This, too, is the
most humid, and the coldest of all the viscera, and is enve-
loped above and below with two membranous integuments,
for either of which to be broken is futal. In addition to these
facts, we may remark that the brain is larger in men than in

8l See B. v. c. 29.

82 @alaxporipak. See B. x. c. 68.

88 He horrows this from Aristotle.

8¢ B. viii. ¢. 54, and B. x. ¢. 58. The skull of the bear is not thinner
or weaker than that of other animals of its own size; but the skull of the
parrot, in proportion to those of other birds, is remarkably hard.
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women. Inman the brain is destitute of blood and veins, and
in other animals it hasno fat. Those who are well informed
on the subject, tell us that the brain is quite a different
substance from the marrow, seeing that on being boiled it
only becomes harder. In the very middle of the brain of
every animal there are small bones found. Man is the only ani-
mal in which it is known to palpitate® during infancy ; and
it does not gain its proper consistency until after the ehﬂd has
made its first attempt to speak. The brain is the most ele-
vated of all the viscera, and the nearest to the roof of the
head; it is equally devoid of flesh, blood, and excretions. The
senses hold this organ as their citadel; it is in this that
are centred all the veins which spring from the heart; it is
here that they terminate ; this is the very culminating point of
all, the regulator of the understanding. With all animals it
is advanced to the fore-part of the head, from the fact that
the senses have a tendency to the direction in which we look. -
From the brain proceeds sleep, and its return it is that causes
the head to nod. Those creatures, in fact, which have no brain,
never sleep. It is said that stags® have in the head certain
small maggots, twenty in number: they are situate in the
empty space that lies beneath the tongue, and around the joints
by which the head is united to the body.

caAP. 50.—THE EARS. ANIMALS WHICH HEAR WITHOUT EARS
OR APERTURES.

Man is the only animal the ears of which are immoveable.
It is from the natural flaccidity of the ear, that the surname
of Flaccus is derived. There is no part of the body that
creates a more enormous expense for our women, in the
pearls which are suspended from them. In the East, too, it
is thought highly becoming for the men, even, to wear gold
rings in their ears. Some animals have large, and others
small ears. The stag alone has them cut and divided, as it
were; in the field-mouse they have a velvet surface. All the
animals that are viviparous have ears of some kind or other,
with the sole exception of the sea-calf, the dolphin, the fishes

8 See B.vi. c. 1.
88 Cuvier says that these are the larvee of the cestrus, which are deposited
on the lips of quadrupeds, and so make their way to various cavities.
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which we have mentioned® as cartilaginous, and the viper.
These animals have only cavities instead of ears, with the ex-
ception of the cartilaginous fishes and the dolphin, which last,
however, it is quite clear possesses the sense of hearing, for it is
charmed by singing, and is often taken while enraptured with
the melody : how it is that it does hear, is quite marvellous.
These animals, too, have not the slightest trace of olfactory
organs, and yet they have a most acute sense of smell.

Among the winged animals, only the horned owl and the long-
eared owl have feathers which project like ears, the rest having
only cavities for the purpose of hearing ; the same is the case,
also, with the scaly animals and the serpents. Among horses
and beasts of burden of all kinds, it is the ears which indicate
the natural feelings; when the animal is weary, they are droop-
ing and flaceid; when it is startled, they quiver to and fro;
when it is enraged, they are pricked up; and when it is ailing,
they are pendant.

CHAP. 51.—THE FACE, THE FOREHEAD, AND THE EYE-BROWS.

Man is the only creature that has & face, the other animals
having only a muzzle or a beak. Other animals have a fore-
head as well, but it is only on the forehead of man that is
depicted sorrow, gladness, compassion, or severity. It is the
forehead that is the index of the mind. Man has eyebrows,
also, which move together or alternately ; these, too, serve in
some measure as indications of the feelings. Do we deny or
do we assent, it is the eyebrows, mostly, that indicate our
intentions. Feelings of pride may he generated elsewhere,
but it is here that they have their principal abode; it is in the
heart that they take their rise, but it is to the eyebrows that
they mount, and here they take up their position. In no part
of the body could they meet with a spot more lofty and more
precipitous, in which to establish themselves free from all
control, A

CHAP. 52.—~THE EYES—ANIMALS WHICH HAVE NO EYES, OR HAVE
: ONLY ONE EYE.

Below the forehead are the eyes, which form the most pre-
cious portion of the human body, and which, by the enjoyment

& B. ix. ¢. 40.
YOL. IIL. ) B
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of the blessings of sight, distinguish life from death. Eyes,
however, have not been granted to all animals; oysters have
none, but, with reference to some of the shell-fish, the question
is still doubtful ; for if we move the fingers before a scallop
half open, it will immediately close its shell, apparently from
seeing them, while the solen® will start away from an iren
instrument when placed near it. Among quadrupeds the
mole® has no sight, though it has something that bears a re-
semblance to eyes, if we remove the membrane that is ex-
tended in front of them. Among birds also, it is said that
a species of heron, which is known as the *leucus,”’® is
wanting of one eye: a bird of most excellent augury, when
it flies towards the south or north, for it is said that it
portends thereby that there is about to be an end of perils and
alarms. Nigidius says also, that neither locusts nor grass-
hoppers have eyes. In snails,” the two small horns with which
they feel their way, perform the duties of eyes. Neither the
mawworm® nor any other kind of worm has eyes.

CHAP. 53.—THE DIVERSITY OF THE COLOUR OF THE EYES.

The eyes vary in colour in the human race only; in all
other animals they are of one uniform colour peculiar to the
kind, though there are some horses that have eyes of an azure
colour. But in man the varieties and diversities are most
numerous ; the eyes beipg either large, of middling size, re-
markably small, or remarkably’ prominent. These last are
generally supposed to be very weak, while those which are
deep-seated are considered the best, as is the case also with
those which in colour resemble the eyes of the goat.

CHAP. 54.—THE THEORY OF SIGHT—PERSONS WHO CAN SEE BY
NIGHT.

In addition to this, there are some persons who can see to a

8 Or razor-sheath. See B. x. c. 88. )

8 Aristotle was of this opinion, but Galen maintained that the mole can
see. Its eye is extremely small, and hard on the surface.

% Or “ white” heron. As Cuvier remarks, this is probably-a mere

augur’s fable.
gmIt is almost needless to remark, that both snails, as well as locusts and

asshoppers, Aave eyes. .
B Lumbricus.
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very great distance, while there are others, again, who can only
distinguish objects when brought quite close to them. The
vision of many stands in need of the rays of the sun; such
persons cannot see on a cloudy day, nor yet after the sun has
set. Others, again, have bad sight in the day-time, but a
sight superior to that of others by night. Of persons having
double pupils, or the evil eye, we have already spoken® at
sufficient length. Blue™ eyes are the best for secing in the
dark.

It is said that Tiberius Ceesar, like no other human being,
was 8o endowed by Nature, that on awaking in the night® he
could for a few moments distinguish objects just as well as
in the clearest daylight, but that by degrees he would find
his sight again enveloped in darkness. The late Emperor
Augustus had azure eyes like those of some horses, the white
being larger than with other men; he used to be very angry
if a person stared intently at them for this peculiarity. Claudius
Ceesar had at the corners of the eyes a white fleshy substance,
covered with veins, which would occasionally become suffused
with blood; with the Emperor Caius® they had a fixcd, steady
gaze, while Nero could see nothing distinctly without wink-
ing, and having it brought close to his eyes. The Emperor
Caius had twenty pairs of gladiators in his training-school,
and of all these there were only two who did not wink the
eyes when a menacing gesture was made close to them : hence
it was that these men were invincible. So difficult a matter is
it for a man to keep his eyes from winking : indeed, to wink is
so natural to many, that they cannot desist from it; such per-
sons we generally look upon as the most timid.

No persons have the eye all of one colour; that of the
middle of the eye is always different from the white which
surrounds it. In all animals there is no part in the whole
body that is a stronger exponent of the feelings, and in man
more especially, for it is from the expression of the eye that
we detect clemency, moderation, compassion, hatred, love,
sadness, and joy. From the eyes, too, the various characters
of persons are judged of, according as they are ferocious, me-

% B. vii. ¢. 2. % 6 Ceesii.”

% The same has been said also of Cardan, the elder Scaliger, Theodore
Beza, the French physician Mairan, and the republican Camille Desmoulins.

% Caligula.

E 2
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nacing, sparkling, sedate, leering, askance, downcast, or lan.
guishing. Beyond a doubt-it is in the eyes that the mind has
its abode : sometimes the look is ardent, sometimes fixed and
steady, at other times the eyes are humid, and at others, again,
half closed. From these it is that the tears of pity flow, and
when we kiss them we seem to be touching the very soul. It
is the eyes that weep, and from them proceed those streams
that moisten our cheeks as they trickle down. And what is
this liquid that is always so ready and in such abundance in
our moments of grief, and where is it kept in reserve at other
times? It is by the aid of the mind that we see, -by the aid
of the mind that we enjoy perception; while the eyes, like so
many vessels, as it were, receive its visual faculties and trans-
mit them. Hence it is that profound thought renders a man
blind for the time, the powers of sight being withdrawn from
external objects and thrown inward: so, too, in epilepsy, the
mind is covered with darkness, while the eyes, though open,
are able to see nothing. In addition to this, it is the fact
that hares, as well as many human beings, can sleep with
the eyes open, a thing which the Greeks express by the term
xopufBavri@y. Nature has composed the eye of numerous mem-
branes of remarkable thinness, covering them with a thick coat
to ensure their protection against heat and cold. This coat she
purifies from time to time by the lachrymal humours, and she
has made the surface lubricous and slippery, to protect the eye
against the effects of a sudden shock.

CHAP. 55.—THE NATURE OF THE PUPIL-—EYES WHICH DO NOT
SHUT.

In the midst of the cornea of the eye Nature has formed a
window in the pupil, the small dimensions of which do not
permit the sight to wander at hazard and with uncertainty,
but direct it as straight as though it were through a tube,
and at the same time ensure its avoidance of all shocks com-
municated by foreign bodies. The pupils are surrounded by a
black circle in some persons, while it is of a yellowish cast with
others, and azure again with others. By this happy combina-
tion the light is received by the eye upon the white that lies
around the pupil, and its reflection being thus tempered, it
fails to impede or confuse the sight by its harshness. So
complete a mirror, too, does the eye form, that the pupil,
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small as it is, is able to reflect the entire image of a man.
This” is the reason why most birds, when held in the hand
of a person, will more particularly peck at his eyes; for seeing
their own likeness reflected in the pupils, they are attracted to
it by what seem to be the objects of their natural affection.

It is only some few beasts of burden that are subject to
maladies of the eyes towards the increase of the moon: but it
is man alone that is rescued from blindness by the discharge
of the humours® that have caused it. Many persons have
had their sight restored after being blind for twenty years;
while others, again, have been denied this blessing from their
very birth, without there being any blemish in the eyes. Many
persons, again, have suddenly lost their sight from no apparent
cause, and without any preceding injury. The most learned
authors sag that there are veins which communicate from the
eye to the brain, but I am inclined to think that the communi-
cation is with the stomach ; for it is quite certain that a person
never loses the eye without feeling sickness at the stomach. It
is an important and sacred duty, of high sanction among the
Romans, to close™ the eyes of the dead, and then again to open
them when the body is laid on the funeral pile, the usage
having taken its rise in the notion of its being improper that
the eyes of the dead should be beheld by man, while it is an
equally great offence to hide them from the view of heaven.
Man is the only living creature the eyes of which are subject
to deformities, from which, in fact, arose the family names of
“ Strabo”! and “Peetus.”? The ancients used to call a man
who was born with only one eye, ¢ cocles,” and ¢ ocella,” a
person whose eyes were remarkably small. ¢ Luscinus” was
the surname given to one who happened to have lost one eye
by an accident.

The eyes-of animals that see at night in the dark, cats, for
instance, are shining and radiant, so much so, that it is impos-
sible to look upon them; those of the she-goat, too, and the
wolf are resplendent, and emit a light like fire. The eyes of
the sea-calf and the hymna change successively to a thousand

97 Hardouin with justice doubts the soundness of this alleged reason.

% He alludes, probably, to some method of curing cataract; perhaps
somewhat similar to that mentioned by him in B. xx. c. 20.

 This was done by the nearest relatives. This usage still prevails in
this country, the eyelids being presscd down with pieces of gold or silver.

! Or “squint-eyed.” 2 Or ¢ cock-eyed.”
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colours; and the eyes, when dried, of most of the fishes will
give out light in the dark, just in the same way as the trunk
of the oak when it has become rotten with extreme old age.
‘We have already mentioned? the fact, that animals which turn,
not the eyes but the head, for the purpose of looking round,
are never known to wink. It is said,* too, that the chame-
leon is able to roll the eye-balls completely round. Crabs look
sideways, and have the eyes enclosed beneath a thin crust.
Those of craw-fish and shrimps are very hard and prominent,
and lie in a great measure beneath a defence of a similar
nature. Those animals, however, the eyes of which are hard,
have worse sight than those of which the eyes are formed of a
humid substance. It is said that if the eyes are taken away
from the young of serpents and of the swallow,® they will grow
again. In all insects and in animals covered with a shell, the
eyes move just in the same way as the ears of quadrupeds do;
those among them which have a brittle® covering have the
eyes hard. All animals of this nature, as well as fishes and
insects, are destitute of eye-lids, and their eyes have no cover-
ing; butin all there is a membrane that is transparent like
glass, spread over them.

CHAP, 56.—THE HAIR OF THE EYE-LIDS; WHAT ANIMALS ARE
WITHOUT THEM. ANIMALS WHICH CAN SEE ON ONE SIDE ONLY.

Man has lashes on the eye-lids on either side; and women
even make it their daily care to stain them ;* so ardent are they
in the pursuit of beauty, that they must even colour their
very eyes. 1t was with another view, however, that Nature .
had provided the hair of the eyelids—they were to have acted,
so to say, as a kind of rampart for the protection of the sight,
and as an advanced bulwark against the approach of insects
or other objects which might accidentally come in their way.
It is not without some reason that it is said that the eye-,
lashes® fall off with those persons who are too much given to
venereal pleasures. Of the other animals, the only ones that
have eyelashes are those that have hair on the rest of the
body as well; but the quadrupeds have them on the upper

3 B. viii. ¢. 46. 4 B. viil. o. 51.

5 See B. xxv. 6, 50. 8 Or crustaceous covering.

7 Kol is still used in the east for the same purpose.
8 Aristotle says so, Hist. Anim. B. iii. ¢. 10, )
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eyelid only, and the birds on the lower one: the same is the
case also with those which have a soft skin, such as the serpent,
and those among the quadrupeds that are oviparous, the lizard,
for instance. The ostrich is the only one among the birds
that, like man, has eyelashes on either side.

CHAP. 57.—ANIMALS WHICH HAVE NO EYELIDS.

All birds, however, have not eyelids: hence it is, that’
those which are viviparous have no nictation of the eye.
The heavier kinds of birds shut the eye by means of the
lower eyelid, and they wink by drawing forward a mem-
brane which lies in the corner of the eye. Pigeons, and other
birds of a similar nature, shut the two eyelids ; but the quad-
rupeds which are oviparous, such, for instance, as the tortoise
and the crocodile, have only the lower eyelid moveable, and
never wink, in consequence of the hardness of the eye. The
edge of the upper eyelid was by the ancients called ¢ cilium,”
from which comes our word ¢ supercilia.”” If -the eyelid
happens to be severed by a wound it will not reunite,'® which
is the case also with some few other parts of the human body.

CHAP. 58.—THE CHEEKS.

Below the eyes are the cheeks, a feature which is found
in man only. From the ancients they received the name of
¢ gense,” and by the laws of the Twelve Tables, women were
forbidden to tear them." The cheeks are the seat of
bashfulness ; it is on them more particularly that blushes are
to be seen.

CHAP, 59.—THE NOSTRILS,

‘Within the cheeks is the mouth, which gives such strong
indications of the feelings of joyousness and laughter; and
above it, but in man only, is the nose, whiech modern notions
have stamped as the exponent of sarcasm and ridicule.’* In
no other animal but man, is the nose thus prominent; birds,
serpents, and fishes, have no nostrils, but apertures only for
the purpose of smell. It is from the peculiarity of the nose

® ¢« The eyebrows.”

10 This is not the fact.

" 1 With their nails when mourning for the dead.
12 Hence the word “ nasutus,” a sneering, captious, or sarcastic man,
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that are derived the surnames of ¢ Simus” ! and ¢ Silo.”
Children born in the seventh month often have the ears and
the nostrils imperforate.

CHAP. 60,—THE MOUTH; THE LIPS; THE CHIN; AND THE
JAW-BONE.

It is from the “‘labia,” or lips, that the Brocchi!* have re-
ceived the surname of Labeo. ~All animals that are viviparous
have a mouth that is either well-formed, or harshly defined,
as the case may be. Instead of lips and mouth, the birds
have a beak that is horny and sharp at the end. With birds
that live by rapine, the beak is hooked inwards, but with those
which gather and peck only, it is straight: those animals,
again, which root up grass or puddle in the mud, have the
muzzle broad, like swine. The beasts of burden employ the
mouth in place of hands in gathering their food, while those
which live by rapine and slaughter have it wider than the
rest. No animal, with the exception of man, has either chin
or cheek-bones. The crocodile is the only animal that has the
upper jaw-bone' moveable; among the land quadrupeds it is
the same as with other animals, except that they can move it
obliquely. .

CHAP. 61.—THE TEETH ; THE VARIOUS KINDS OF TEETH ; IN WHAT

,ANIMALS THEY ARE NOT ON BOTH SIDES OF THE MOUTH : ANIMALS

WHICH HAVE HOLLOW TEETH.

Teeth are arranged in three different ways, serrated, in one
continuous row, or else protruding from the mouth. When
serrated they unite together, just like those of a comb, in order
that they may not be worn bdy rubbing against one another, as
in serpents, fishes, and dogs,'® for instance. In some creatures
they are set in one continuous row, man and the horse,
for instance; while in the wild boar, the elephant, and the
hippopotamus, they protrude from the mouth.”” Among those
set in one continuous row, the teeth which divide the food
are broad and sharp, while those which grind it are double;
the teeth which lie between the incisive and the molar
teeth, are those kmown as the canine or dog-teeth; these

13 ¢ Flat-nosed,” and ¢ snub-nosed,”

¢ A Roman family—the reading of this word seems doubtful.

18 In reality, the under one only.

16 e is incorrect in speaking of dogs as having serrated tecth.

7 In the dugong also, babiroussa, muntjac, andg others.
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are by far the largest in those animals which have serrated
teeth. Those animals which have continuous rows of teeth,
have them either situate on both sides of the mouth, as in
the horse, or else have no fore-teeth in the upper part of the
mouth, as is the case with oxen, sheep, and all the animals
that ruminate. The she-goat has no upper teeth, except the
two front ones. No animals which have serrated teeth, have
them protruding’® from the mouth ; among these, too, the fe-
males rarely have them; and to those that do have them, they
are of no' use: hence it is, that while the boar strikes, the
sow bites. No animal with horns has projecting teeth ; and
all such teeth are hollow, while in other animals the teeth are
solid. All* fish have the teeth serrated, with the exception
of the scarus,® this being the only one among the aquatic
animals that has them level® at the edges. In addition to
_this, there are many fishes that have teeth upon the tongue
and over the whole of the mouth, in order that, by the multi-
tude of the bites which they inflict, they may soften those
* articles of food which they could not possibly manage by
tearing. Many animals, also, have teeth in the palate, and
even in the tail ;® in addition to which, some have them in-
clining to the interior of the mouth, that the food may not
fall out, the animal itself having no other means of retaining
it there.

CHAP. 62.—THE TEETH OF SERPENTS ; THEIR POISON. A BIRD
WHICH HAS TEETH.

The asp also, and other serpents, have similar teeth ; but in
the upper jaw, on the right and left, they have two of extreme
length, which are perforated with a small tube in the interior,

18 The morse and the dugong are instances to the contrary.

19 The females of the elephant, morse, dugong, chevrotin, and muntjac
have them, and they are equally as useful as with the male, only, perhaps,
not so strong.

2 This is incorrect, unless he merely means ranged in one continnous
line ; and even then he is in error.

21 8ee B. ix. ¢. 29. This is called the parrot-fish, from the resemblance
of its upper and lower jaws to the beak of a parrot.

% They present this appearance from being worn away at the surface.

% Rondelet would read * gula,” the throat. This, though repudiated
by Hardouin, is approved of by Cuvier, who justly looks upon the ordinary
reading as an absurdity. Many fish, he says, and more especially the
osseous ones, have teeth in the piaxynx. .

P
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just like the sting of the scorpion, and it is through these that
they eject their venom. The writers who have made the most
diligent enquiries on the subject, inform us that this venom is
nothing but the gall of the serpent, and that it is conveyed
to the mouth by certain veins which run beneath the spine;
indeed, there are some who state that there is only one poison-
fang, and that being barbed at the end, it is bent backwards
when the animal has inflicted a bite. Other writers, however,
affirm that on such an occasion the fang falls out, as it is very
easily displaced, but that it soon grows® again; this tooth,
they say, is thus wanting in the serpents which we see
handled about by persons.® It is also stated that this fang
exists in the tail of the scorpion, and that most of these animals
have no less than three. The teeth of the viper are concealed
in the gums : the animal, being provided with a similar venom,
exercises the pressure of its fangs for the purpose of instilling
the poisen in its bite.

No winged creatures have teeth, with the sole exception of
the bat. The camel is the only one among the animals with-
out horns, that has no fore-teeth * in the upper jaw. None of
the horned animals have serrated” teeth. Snails, too, have
teeth; a proof of which are the vetches which we find gnawed
away by snails of the very smallest size. To assert that among
marine animals, those that have shells, and those that are
cartilaginous have fore-teeth, and that the sea-urchin has five
teeth, I am very much surprised how such a notion could have
possibly ® arisen. With insects the sting supplies the place of
teeth; theape has teeth justlike those in man.® The elephant

2 There is always one fang, at least, ready to supply the place of the one
in front, if lost by any accident.

35 Like the jugglers of the East at the present day. But it is very
doubtful whether the poison fang is in X instances previously extracted
from the serpents which they handle.

26 But the camel, as well as the lama, has an incisive bone, provided
with an incisive tooth on each side, and has canine and molar teeth as well.

27 If by this term he means teeth separated from each other, the asser-
tion is incorrect, as in these animals we find the molars separated from the
lower incisives by a very considerable space,

28 Cuvier says, a8 far as the sea-urchin is concerned, very simply, and
merely by looking at it, as ita five teeth are very apparent.

29 The incisors are in number, and very nearly in appearance, like those
of man. The canines are different in shape, though similar in number.
‘What he says about the elephant, is peculiar to that of India.
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has in the interior of the mouth fourteen teeth, adapted for
chewing, in addition to those which protrude; in the male
these are curved inwards, but in the female they are straight,
and project outwards. The sea-mouse,® a fish which goes be-
fore the balena, has no teeth at all, but in place of them, the
interior of the mouth is lined with bristles, as well as the tongue
and palate. Among the smaller land quad:upeds the two
fore-teeth in each jaw are the longest.

CHAP. 63.—WONDERFUL CIRCUMSTANCES CONNECTED WITH THE
TEETH.

The other animals are born with® teeth, whereas man has
them only at the seventh® month. after his birth. While
other 3 animals keep their teeth to the time of their death,
man, the lion, the beasts of burden, the dog, and the rumi-
nating animals, all change them; the lion and the dog, how-
ever, change none* but the canine teeth. The canine tooth of
the wolf, on the right side, is held in high esteem as an amulet.®
There is no animal that changes the maxillary teeth, which
stand beyond the canine teeth. With man, the last teeth,
which are known as the ¢ genuini,” or cheek teeth,® come
about the twentieth year, and with many men, and females as
well, so late even as the eightieth ; but this only in the case
of those who have not had them in their youth. It is a
well-known fact, that the teeth are sometimes shed in old age,
and replaced by others. Mucianus has stated that he, himself,
saw one Zocles, a native of Samothrace, who had a new set of
teeth when he was past his one hundred and fourth year. In
addition to these facts, in man males have more teeth than
females,” which is the case also in sheep, goats, and swine.

% See B. ix. c. 88.

31 Very few other animals are born with teeth, in their natural state.

dogs, and cats are not born with teeth.

’3 From the fourth to the eighth month in reality, during which the
four central incisors appear.

3 The only ones that do not change are those which have three molars
on each side of the jaw.

3 This is erroneous: they change the incisors and molars as well.

” See B. xxviii. ¢. 78. .

us known as the ¢ wisdom” teeth.
{m is not the fact : they have usually the same number, but there
are exceptxons on both sides. The same is also the case with sheep, goats,

and swine,
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Timarchus, the son of Nicocles the Paphian, had a double
row of teeth in his jaws: the same person had a brother also
who never changed his front teeth, and, consequently, wore
them to the very stumps. There is an instance, also, of 2 man
having a tooth growing in the palate.®® The canine teeth,®
when lost by any accident, aré never known to come again.
‘While in all other animals the teeth grow of a tawny colour
with old age, with the horse, and him only, they become whiter
the older he grows.

CHAP. 64.—HOW AN ESTIMATE IS8 FORMED OF THE AGE
OF ANIMALS FROM THEIR TEETH.

The age, in beasts of burden,* is indicated by the teeth. In
the horse they are forty in number. At thirty months it
loses the two fore-teeth in either jaw, and in the following year
the same number next to them, at the time that the eye-teeth
come. At the beginning of the fifth year the animal loses two
teeth, which grow again in the sixth, and in the seventh it has
all its teeth, those which have replaced the others, and those
which have never been changed. If a horse is gelded® before
it changes its teeth, it never sheds them. In a similar manner,
also, the ass loses four of its teeth in the thirtieth month, and
the others from six months to six months. If a she-ass hap-
pens not to have foaled before the last of these teeth are shed,
it is sure to be barren.# Oxen change their teeth at two years
old: with swine they are never changed.® When these
several indications of age have been lost in horses and other
beasts of burden, the age is ascertained by the projecting of
the teeth, the greyness of the hair in the eyebrows, and the
hollow pits that form around them ; at this period the animal
is supposed to be about sixteen® years old. In the human

38 This is not very uncommon,

39 Not at all an uncommon occurrence.

4 Of the second set. '

41 Tt is only in the horse and the ass that these indications can be re-

lied u’i)‘on. 42 Columellares.
43 This has no such effect.

4 The contrary is the case: it will be more prolific.

45 Swine change them just the same as other animals.

46 By certain appearances in the incisors, the age of a horse up to its
twenty-fourth year, or even beyond, may be judged of: the other sigus
cannot be 8o positively relied upon. :
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teeth there is a certain venom; for if they are placed uncovered
before & mirror, they will tarnish its brightness, and they will
kill young pigeons while yet unfledged. The other parti-
culars relative to the teeth have been already* mentioned
under the head of the generation of man. When teething
first commences, the bodies of infants are subject to certain
maladies. Those animals which have serrated teeth inflict the
most dangerous bites.*

CHAP. 65.—THE TONGUE; ANIMALS WHICH HAVE NO
TONGUE. THE NOISE MADE BY FROGS. THE PALATE.

The tongue is not similarly formed in all animals. Ser-
pents have a very thin tongue, and three-forked,® which they
vibrate to and fro: it is of a black colour, and when drawn
from out of the mouth, of extraordinary length. The tongue
of the lizard is two-forked, and covered with hair.® That of
the sea-calf also is twofold,* but with the serpents it is of the
thinness of a hair; the other animals employ it to lick the
parts around the mouth. Fishes have nearly the whole of the
tongue adhering to the palate, while in the crocodile the whole
of it does adhere thereto : but in the aquatic animals the palate,
which is fleshy, performs the duty of the tongue as the organ
of taste. In lioms, pards, and all the animals of that class,
and in cats as well, the tongue is covered with asperities,®
which overlap each other, and bear a strong resemblance to a
rasp. Such being its formation, if the animal licks & man’s skin,
it will wear it away by making it thinner and thinner; for
which reason it is that the saliva of even a perfectly tame
animal, being thus introduced to the close vicinity of the blood,
is apt to bring on madness. Of the tongue of the purple we
have made mention® already. With the frog the end of the
tongue adheres to the mouth, while the inner part is disjoined
from the sides of the gullet; and it is by this means that the
males give utterance to their croaking, at the season at which

4 B, viii. c. 15.

¥ « Sevissima dentibus,” seems to be a preferable reading to ¢ smvissime
dentiunt.” 4 Only two-forked in reality.

% Tt is not covered with hair.

5t Tt is not bifurcate.
% These are horny, conical papille, the summits of which point back-
wards. 83 See B. ix. c. 60. /
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they are known as ololygones.* This happens at stated periods
of the year, at which the males invite the females for the
purposes of propagation : letting down the lower lip to the
surface of the water, they receive a small portion of it in the
mouth, and then, by quavering with the tongue, make a gur-
gling noige, from which the croaking is produced which we
hear. In making this noise, the folds of the mouth, becoming
distended, are quite transparent, and the eyes start from the
head and burn again with the effort. Those ihsects which
have a sting in the lower part of the body, have teeth, and a
tongue as well ; with bees it is of considerable length, and in
the grasshopper it is very prominent. Those insects which have
a fistulous sting in the mouth, have neither tongue nor teeth ;
while others, again, have a tongue in the interior of the mouth,
the ant, for instance. In the elephant the tongue is remark-
ably broad ; and while with all other animals, each according
to its kind, it is always perfectly at liberty, with man, and
him alone, it is often found so strongly tied down by certain
veins, that it becomes necessary to cut them. We find it
stated that the pontiff Metellus had a tongue so ill adapted for
articulation, that he is generally supposed to have voluntarily
submitted to torture for many months, while preparing to
pronounce the speech which he was about to make on the de-
dication of the temple of Opifera.®® In most persons the
tongue is able to articulate with distinctness at about the
seventh year; and many know how to employ it with such re-
markable skill, as to be able to imitate the voices of various
birds and other animals with the greatest exactness. The other
auimals have the sense of taste centred in the fore-part of the
tongue ; but in man it is situate in the palate as well.

CHAP. 66.~THE TONSILS ; THE UVA; THE EPIGLOSSIS; THE
ABTERY ; THE GULLET.

In man there are tonsils at the root of the tongue; these in
swine are called the glandules. The uvula,® which is suspended
between them at the extremity of the palate, is found only
in man. Beneath this lies a smaller tongue, known by the

8 ¢ (Criers.”
55 One of the titles of the goddess Fortuna.
8 « Uva,” or * grape.” .



Chap. 67.] THE NECK. 63

name of “ epiglossis,’” ™ but it is wanting in animals that are
oviparous. Placed as it is between two passages, the functions
of the epiglottis are of a twofold nature. The one of these
passages that lies more inward is called the [tracheal] artery,
and leads to the lungs and the peart : the epiglottis covers it
during the action of eating, that the drink or food may not go
the wrong way, and so be productive of suffering, as it is by
this passage that the breath and the voice are conveyed. The
other or exterior passage is called the ‘“gula,”® and it is by
this passage that the victuals and drink pass: this leads to the
belly, while the former one communicates with the chest.®
The epiglottis covers the pharynx, in its turn, when only the
breath or the voice is passing, in order that the victuals may
not inopportunely pass upwards, and so disturb the breathing
or articulation. The tracheal artery is composed of cartilage
and flesh, while the gullet is formed of a sinewy substance
united with flesh. :

CHAP, 67.—THE NECK ; THE THROAT ; THE DORSAL SPINE.

- The neck is found to exist in no animal but those which
have both these passages. All the others which have the
gullet only, have nothing but a gorge or throat. In those
which have a neck, it is formed of several rounded vertebree,
and is flexible, and joined together by distinct articulations, to
allow of the animal turning round the head to look. The
lion, the wolf, and the hyena are the only animals in which
it is fermed of a single® rigid bone. The neck is annexed to
the spine, and the spine to the loins. The vertebral column
is of a bony substance, but rounded, and pierced within,
to afford a passage for the marrow to descend from the brain.
It is generally concluded that the marrow is of the same nature
as the brain, from the fact that if the membrane of exceeding
thinness which covers it is pierced, death immediately ensues.®
Those animals which have long legs have a long throat as well,

57 More generally ¢ iﬁiglottis.” It is found in some few reptiles. This
passage is omitted by Sillig.

% Gullet, or pharynx.

% Stomachum.

% All these animals, on the contrary, have seven vertebre.

°t This is not the fact. The spinal marrow, even, may be wounded,
without death being the immediate result.
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which is the case also with aquatic birds, although they have
short legs, as well as with those which have hooked talons.

CHAP. 68.—THE THROAT ; THE GULLET ; THE STOMACH.

Man ounly, and the swine, are subject to swellings in the
throat, which are mostly caused by the noxious quality of the
waier® which they drink. The upper part of the gullet is called
the fauces, the lower the stomach.® By this name is understood
a fleshy concavity, situate behind the tracheal artery, and join-
ing the vertebral column; it extends in length and breadth
like a sort of chasm.®* Those animals which have no gullet
have no stomach either, nor yet any neck or throat, fishes, for
example ; and in all these the mouth communicates immedi-
ately with the belly. The sea-tortoise®® has neither tongue
nor teeth; it can break anything, however, with the sharp
edge of its muzzle. After the tracheal artery there is the
msophagus, which is indented with hard asperities resembling
bramble-thorns, for the purpose of levigating the food, the in-
cisions® gradually becoming smaller as they approach the belly.
The roughness at the very extremity of this organ strongly re-
sombles that of a blacksmith’s file

CHAP. 6Y.—THE HEART; THE BLOOD ; THE VITAL SPIRIT.

In all other animals but man the heart is situate in the
middle of the breast; in man alone it is placed just below
the pap on the left-hand side, the smaller end terminating in
a point, and bearing outward. It is among the fish only that
this point is turned towards the mouth. It is asserted that
the heart is the first among the viscera that is formed in the
foetus, then the brain, and last of all, the eyes: it is said, too,
that the eyes are the first organs that die, and the heart the
very last of all. The heart also is the principal seat of the heat
of the body; it is constantly palpitating, and moves as though
it were one animal enclosed within another. It is also enve-

62 Snow-water, we know, is apt to produce goitre.

63 ¢ Stomachus.” More properly, the cesophagus, or ventricle.

% Lacung modo.

5 Or turtle. It has a tongue, and though it has no teeth, the jaws are
edged with a horny substance like the bills of birds.

% ¢ Cpenis” is read for *renis:” otherwise the passage is unintelligible :
it is still most probably in a corrupt state.
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loped in a membrane equally supple and strong, and is pro-
tected by the bulwarks formed by the ribs and the bone of
the Lreast, as being the primary source and origin of life. It
contains within itself the primary receptacles for the spirit and
the blood, in its sinuous cavity, which in the larger animals is
threefold,” and in all twofold at least: here it is that the
mind® has its abode. From this source proceed two large
veins, which branch into the fore-part and the back of the body,
and which, spreading out in a series of branches, convey the
vital blood by other smaller veins over all parts of the body.
This is the only one® among the viscera that is not affected by
maladies, nor is it subject to- the ordinary penalties of human
life; but when injured, it produces instant death. While all
the other viscera are injured, vitality may still remain in the
heart. .

CHAP. 70.—THOSE ANIMALS WHICH HAVE THE LARGEST HEART,
AND THOSE WHICH HAVE THE SMALLEST. WHAT ANIMALS HAVE
TWO HEARTS.

Those animals are looked upon as stupid and lumpish which
have a hard, rigid heart, while those in which it is small are
courageous, and those are timid which have it very large.
The heart is the largest, in proportion to the body, in the
mouse, the hare, the ass, the stag, the panther, the weasel, the
hyeena, and all the animals, in fact, which are timid, or dan-
gerous only from the effects of fear. In Paphlagonia the par-
tridge has a double heart. In the heart of the horse and the
ox there are bones sometimes found, It is said that the heart
increases every year in man, and that two drachmee in weight
are added™ yearly up to the fiftieth year, after which period
it decreases yearly in a similar ratio; and that it is for this
reason that men do not live beyond their hundredth year, the
heart then failing them : this is the notion entertained by the
Egyptians, whose custom it is to embalm the bodies of the

¢ Among all the mammifers and the birds, the heart has four cavities,
two on each side. 6 Mens.

© This is a mistake. The heart is subject to disease, equally with other
parts of the body. .

" In spite of what Schenkius says in confirmation of Pliny, this is
very doubtful. Of course it must increase from childhood, but the in-
erease surely does not continue till the fiftieth year. .

VOL. IlL P



66 . PLIRY'S NATURAL HISTORY. [Book XT

dead, and so preserve them. It is said that men have been
born with the heart covered with hair, and that such persons
are excelled by none in valour and energy; such, for instance,
as Aristomenes,” the Messenian, who slew three hundred
Lacedeemonians. Being covered with wounds, and taken pri.
soner, he, on one occasion, made his escape by a narrow hole
which he discovered™ in the stone q where he wes im-
prisoned, while in pursuit of a fox which had found that
mode of exit. Being again taken prisoner, while his guards
were fast asleep he rolled himself towards a fire close by, and,
at the expense of his body, burnt off the cords by which he
was bound. On being taken a third time, the Lacedemonians
opened his breast while he was still alive, and his heart was
found covered with hair.

CHAP. 71.—WHEN THE CUSTOM WAS FIRST ADOPTED OF EXAMINING
THE HEART IN THE INSPECTION OF THE ENTRAILS.

On an examination of the entrails, to find & certain fatty
part on the top of the heart, is loocked upon as a fortunate
presage.  Still, however the heart has not always been con~
sidered as forming a part of the entrails for this purpose. It
was under Lucius Postumius Albinus, the King of the Sacri-
fices,” and after the 126th Olympiad, when King Pyrrhus had
quitted Italy, that the aruspices began to examine the heart,
as part of the consecrated entrails. The first day that the
Dictator Ceesar appeared in publie, clothed in purple, and sit-
ting on a seat of gold, the heart was twice found wanting 7
when he sacrificed. From this circumstance has risen a great
question among those whb discuss matters connected with
divination—whether it was possible for the victim to have
lived without that organ, or whether it had lost it at the very
moment™ of its death. It is asserted that the heart cannot be

71 See an account of him in the Messeniaca of Pausanias.

2 In this gart of the story may have originated that of the escape of
Sindbad the Sailor, when buried 1n the vault with the body of his wife.—
See the “ Arabian Nights.”

73 ¢« Rex Sacrorum.” This was a priest elected from the patricians, on
whom the priestly duties devolved, which had been originally performed
by the kings of Rome. He ranked above the Pontifex Maximus, but was
possessed of little or no politieal influence,

74 No doubt there was trickery in this,

75 By supernatural agency.
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burnt of those persons who die of the cardiac disease; and the
same is said of those who die by poison. At all events, there
is still in existence an oration pronounced by Vitellius,”® in
which he accuses Piso of this crime, and employs this alleged
fact as one of his proofs, openly asserting that the heart of
Germanicus Ceesar could not be burnt at the funeral pile, in
eonsequence of his having been poisoned. On the other hand,
the peculiar nature™ of the disease under which Germanicus
wes labouring, was alleged in Piso’s defence.

CHAP, 72.—THE LUNGS: IN WHAT ANIMALS THEY ARE THE LAR-
GEST, AND 1IN WHAT THE SMALLEST. ANIMALS WHICH HAVE
NOTHING BUT LUNGS IN THE INTERIOR OF THE BODY. CAUSES
WHICH PRODUCE EXTRAOBRDINARY SWIFINESS IN ANIMALS.

Beneath the heart are the lungs, the laboratory in which
the respiration is prepared. The use of these, is to draw in the
air and then expel it  for which purpose their substance is of
& spongy nature, and filled with cavernous holes. Some few
among the aquatic animals have lungs, as we have already
stated ; ™ and among the rest of those which are oviparous, they
are small, of a fungous nature, and containing no blood ; hence
it is, that these animals do not experience thirst, It is forthe’
same reason also, that frogs and seals are able to remain so
long under water. The tortoise, too, although it has lungs of
remarkable size, and extending throughout the whole of the
shell, is also equally destitute of blood. The smaller the lungs
are in proportion to the body, the greater is the swiftness of
the animal. It is in the chamelepn that the lungs are the
largest in proportion to the body ; in which, in fact, it has no
other viscera at all.”

CHAP, 73.—THE LIVER: IN WHAT ANIMALS, AND IN WHAT PART
THERE ARE TWO LIVERS FOUND.

The liver is on the right side: in this ?a.rt is situate what
has been called the ‘‘head of the entrails,” and it is subject

" This was P. Vitellius, who served under Germanicus in Germany.
He was one of the accusers of Cn. Piso, who was charged with having
poisoned Germanicus.

" The cardiac disease, as alleged. 8 B, ix. c. 6.

™ But see B. viii, ¢. 61, and B. xxviii. ¢. 29,

F2
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to considerable variations. No liver® at all was found in a
vietim which was sacrificed by M. Marcellus, about the period
when he was killed in battle against Hannibal; while in a
victim which was slain on the following day, a double liver
was found. It was wanting, also, in a victim sacrificed by C.
Marius, at Utica, and in one which was offered by the Emperor
Caius® upon the calends of January,®” on the occasion of his en-
tering the year of the consulship in which he was slain: the
same thing happened, also, to his successor, Claudius, in the
month in which he was cut off® by poison. When the late
Emperor Augustus was sacrificing at Spoletum, upon the first
day of his entering on the imperial dignity, in six different
victims the liver was found rolled over within itself, from the
very lowest lobe ; and the answer that was given by the diviners
was to the effect that, in the course of the year, he would gain
a twofold sway. It is of evil omen to find an incision in the
head of thé entrails, except on occasions of disquietude and
alarm ; for then it is significant of cutting all cares, and so
putting an end to them. The hares that are found in the
vicinity of Briletum ® and Tharne, and in the Chersonnesus
on the Propontis, have a double liver; but, what is very
singular, if they are removed toanother place, they will lose
one of them.

cHAP. 74.—THE GALL; WHERE SITUATE, AND IN WHAT ANIMALS
IT IS DOUBLE. ANIMALS WHICH HAVE NO GALL, AND OTHERS
IN WHICH 1T I8 NOT SITUATE IN THE LIVER.

In the liver is the gall, which, however, does not exist in
every animal. At Chalcis, in Eubeea, none of the cattle have
it, while in the cattle of the Isle of Naxos, it is of extraordi-
nary size, and double, so that to a stranger either of these facts
would appear as good as a prodigy. The horse, the mule, the
ass, the stag, the roe-buck, the wild boar, the camel, and the
dolphin have no gall, but some kinds of rats and mice have it.

® Plutarch says that it was the “caput,” or “head” of the liver that
was wanting, M. Marcellus was slain while reconnoitring the Carthaginian
camp by night.
" 81 Caligula. 81° 1st of January.

82 By his niece and wife, Agrippina, the mother of Nero.

8 See B. iv. ¢. 11. Tharne does not seem to be known. Of course,
this story about the hares is fabulous,
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Some few men are without it, and such persons enjoy robust
health and a long life. There are some authors who say that
the gall exists in the horse, not in the liver, butin the paunch,
and that in the stag it is situate either in the tail or the
intestines; and that hence it is, that those parts are so bitter
that dogs will not touch them. The gall, in fact, is nothing
else but the worst parts of the blood purged off, and for this
reason it is that it is so bitter : at all events, it is a well-known
fact, that no animal has a liver unless it has blood as well.
The liver receives the blood from the heart, to which it is
united, and then disperses it in the veins,

CHAP. 75.—THE PROPERTIES OF THE GALL.

When the gall is black, it is productive of madness in man,
and if it is wholly expelled death will ensue. Hence it is, too,
that the word ¢ bile” has been employed by us to characterize
a harsh, embittered disposition; so powerful are the effects
of this secretion, when 1t cxtends its influence fo the mind.
In addition to this, when it is dispersed over the whole of
the body, it deprives the eyes, even, of their natural colour;
and when ejected, will tarnish copper vessels even, rendering
everything black with which it comes in contact; so that no
one ought to be surprised that it is the gall which constitutes
the venom of serpents., Those animals of Pontus which feed
on wormwood have no gall: in the raven, the quail, and the
pheasant, the gall-bladder is united to the renal parts, and, on
one side only, to the intestines. In many animals, again, it
is united only to the intestines, the pigeon, the hawk, and the
murena, for example. In some few birds it is situate in the
liver ; but it is in serpents and fishes that it is the largest in
proportion. With the greater part of birds, it extends all along
throughout the intestines, as in the hawk and the kite. In
some other birds, also, it is situate in the breast as well: the
gall, too, of the sea-calf is celebrated for its application to many
purposes. From the gall of the bull a colour is extracted like
that of gold. The aruspices have consecrated the gall to Nep-
tune and the influence of water. The Emperor Augustus
found a double gall in a victim which he was sacrificing on
the day of his victory at Actium.
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CHAP, 76.—IN WHAT ANIMALS THE LIVER INCREASES AND DE-
CREASES WITH THE MOON, OBSERVATIONS OF THE ARUSPICES
RELATIVE THERETO, AND REMARKABLE PRODIGIES.

Tt is said, that in the small liver of the mouse the number
of lobes corresponds to the day of the moon, and that they are
tound to be just as many in number as she is days old; in
addition to which, it is said that it increases at the winter sol-
stice. In the rabbits of Betica, the liver is always found to
have a double lobe. Ants will not touch one lobe of the liver
of the bramble-frog, in consequence of its poisonous nature, it
is generally thought. The liver is remarkable for its powers
of preservation, and sieges have afforded us remarkable in-
stances of its being kept so long as a hundred years,%

CHAP. 77.~THE DIAPHRAGM. THE NATURE OF LAUGHTER.

The entrails of serpents and lizards are of remarkable length.
Itisrelated that—a most fortunate omen—Czecina of Volaterrsm
beheld two dragons arising from the entrails of the victim ;
and this will not be at all incredible, if we are ready to believe
that while King Pyrrhus was sacrificing, the day upon which
he died, the heads of the victims, on being cut off, crawled
along the ground and licked up their own blood. In man, the
entrails are separated from the lower part of the viscera by a
certain membrane, which is called the ¢ preecordia,” ® because
it is extended in front of the heart ; the Greeks have given it
the name of  phrenes.” All the principal viscera have been
enclosed by Nature, in her prudent foresight, in their own pe-
culiar membranes, just like so many sheaths, in fact. With re-
ference to the diaphragm, there was a peculiar reason for this
wise provision of Nature, its proximity to the guts, and the
chances that the food might possibly intercept the respiration.
It is to this organ that is attributed quick and ready wit, and
hence it is that it has no fleshy parts, but is composed of tine
sinews and membranes. This part is also the chief seat of
gaiety of mind, a fact which is more particularly proved by
the titillation of the arm-holes, to which the midriff extends;

8 There must be some corrupt reading here; for, as Sillig remarks,
who ever heard of a siege which lasted a hundred years ?
85 Or diaphragm; from *pre,’’ “before,” and * cor,” the * heart.”
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indeed, in no part of the body is the skin more fine; for this
reason it is, also, that we experience such peculiar pleasure in
scratching the parts in its vicinity. Hence it is, that in battles
and gladiatorial combats, many persons have been known to
be pierced through the midriff, and to die in the act of
laughing.®

CHAP. 78.—THE BELLY : ANIMALS WHICH HAVE NO BELLY.
WHICH ARE THE ONLY ANIMALS THAT VOMIT.

- In those animals which have a stomach, below the diaphragm

the belly is situate. In other animals it is single, but in
those which ruminate it is double; in those, again, which
are destitute of blood, there is no belly, for the intestinal
eanal commences in some of them at the mouth, and returns to
that part, as is the case with the sepia and the polypus. In
man it is connected with the extremity of the stomach, and
the same with the dog. These are the only creatures that
have the belly more narrow at the lower part; hence it is,
too, that they are the only ones that vomit, for on the belly
being filled, the narrowness at its extremity precludes the food
from passing ; a thing that cannot possibly be the case with
the animals in which the belly is more capacious at the ex-
tremity, and so leaves a free passage for the food to the lower
parts of the body.

CHAP. 79.—THE SMALL GUTS, THE FRONT INTESTINES, THE ANUS,
THE COLON. THE CAUSES OF THE INSATIATE VORACITY OF CER-
TAIN ANIMALS.

After the belly we find in man and the sheep the “lactes,”®
the place of which in other animals is occupied by the
¢ hillse ;% it is through these organs that the food passes.
‘We then find the larger intestines, which communicate with
the anus, and which in man consist of extremely sinuous
folds. Those animals which have the longest intestinal canal,
are the most voracious; and those which have the belly the
most loaded with fat, are the least intelligent. There are
some birds, also, which have two receptacles; the one of
which is the crop, in which they stow away the food which

8 With Sardonic laughter, as Hardouin remarks,
. 8 Or small guts. 88 Or front intestines, .

N
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they have just swallowed, while the other is the belly, into
which they discharge the food when it is duly prepared
and digested; this is the case with the domestic fowl, the
ring-dove, the pigeon, and the partridge. The other birds
are in1 general destitute of crop, but then they have a more ca-
pacious gorge, the jackdaw, the raven, and the crow, for in-
stance: some, again, are constituted in neither manner, but
have the belly close to the gorge, those, for instance, which
have the neck very long and narrow, such as the porphyrio.®

In the solid-hoofed animals the belly is rough and hard,
while in some land animals it is provided-with rough asperi-
ties like teeth,” and in others, again, it has a reticulated sur-
face like that of a file. Those animals which have not the
teeth on both sides, and do not ruminate, digest the food in
the belly, from whence it descends to the lower intestines.
There is an organ in all animals attached in the middle to
the navel, and in man similar in its lower part to that of the
swine, the name given thereto by the Greeks being ¢ colon,” -
a part of the body which is subject to excruciating pains.®!
Indogs this gut is extremely contracted, for which reason it is
that they are unable to ease it, except by great efforts, and not
without considerable suffering. Those animals with which the
food passes at once from the belly through the straight intestine,
are of insatiate appetite, as, for instance, the hind-wolf,” and
among birds the diver. The elephant has four® bellies ; the
rest of its intestines are similar to those of the swine, and
the lungs are four times as large as those of the ox. The belly
in birds is fleshy, and formed of a callous substance. In that
of young swallows there are found little white or pink pebbles,
known by the name of “ chelidonii,” and said to be employed
in magical incantations. In the second belly of the heifer
there is a black tufa found, round like a ball,* and of no
weight to speak of: this, it is generally thought, is singu-
% The coot, probably.

% He alludes to the papilles of the mucous gland.

9 The colic.

% « Lupus cervarius.” Probably the lynx.

9 The gel]y of the elephant presents five transversal folds. .

9 See B. xxviii, ¢. 77. This substance, known by the name of ¢ 0-
pile, consists of the hair which the animal has swallowed when licking
itself. It assumes a round form, in consequence of the action of the in-
testines, - X .
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larly efficacious in laborious deliveries, if it happens not to
have touched the ground.

CHAP. 80.~~THE OMENTUM : THE SPLEEN ; ANIMALS WHICH ARE
. WITHOUT IT.

The belly and the intestines are covered with a caul known
a8 the ‘ omentum,” consisting of a fatty, thin membrane;
except in the case of those animals which are oviparous. To
this membrane is attached the spleen, which lies on the left
side, and opposite the liver: sometimes, indeed, it changes
place with the liver, but such a case is looked upon as nothing
less than a prodigy. Some persons imagine that a spleen of
extremely diminutive size exists in the oviparous animals,
as also in serpents ; at all events, it is to be detected in the
tortoise, the crocodile, the hzard and the frog; though it
is equally certain that it does not exist in the bird known as
the ¢ segocephalos,” ® nor yet in those animals which are des-
titute of blood. The spleen sometimes offers a peculiar impe-
diment in running, for which reason the region of the spleen
is cauterized®® in runners who are troubled with pains there.
It is said also, that if the spleen is removed” by an incision,
animals may survive. There are some persons who think
that. with the spleen man loses the power of laughing, and
that excessive laughter is caused by the overgrowth of it.
There is a territory of Asia, known as Scepsis,” in which it is
said that the spleen of the cattle is remarkably small, and
that from thence it is that remediee for diseases of the spleen
have been introduced. .

CHAP. 81.—THE KIDKEYS: ANIMALS WHICH HAVE FOUR KID-
NEYS. ANIMALS WHICH HAVE NONE.

About Briletum and Tharne®* the stags have four kxdneys :
while, on the other hand, those animals which have wings and
scales have® none. The kldneys adhere to the upper part of

9 Perhaps the godwit, or stome-plover, the Scolopax sgocephala of
Linnmus.

% See also B. xxvi. c. 83.

9 This may be done with safety in dogs or other ammnls

# See B. v. ¢. 32. ‘p ’

% This is not the case. Birds have kxdne)s, but of an m'egnlar form.
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the loins. Among all animals, the kidney on the right side is
more elevated than the other, less fat, and drier. In both kid-
neys there is a certain streak of fat running from the middle,
with the sole exception of those of the sea-calf. It is above
the kidneys, also, that animals are fattest, and the accumula-
tion of fat about them is often the cause of death in sheep.
Small stones are sometimes found in the kidneys. All quad-
rupeds that are viviparous have kidneys, but of those which’
are oviparous the tortoise is the only one that has them; an
animal which has all the other viscera, but, like man, has the
kidneys composed, to all appearance, of several kidneys, similar
to those of the ox.

CHAP. 82.—THE BREAST: THE RIBS.

Nature has placed the breast, or, in other words, certain
bones, around the diaphragm and the organs of life, but not
around the belly, for the expansion of which it was necessary
that room should be left. Indeed, there is no amnimal that
has any bones around the belly. Man is the only creature
that has a broad breast; in all others it is of a carinated
shape, in birds more particularly, and most of all, the aquatic
birds. The ribs of man are only eight in number; swine
have ten, the horned animals thirteen, and serpents thirty.

CHAP. 83.—THE BLADDER: ANIMALS WHICH HAVE NO BLADDER.

Below the paunch, on the anterior side, lies the bladder,
which is never found in any oviparous animal, with the ex-
ception of the tortoise, nor yet in any animal that has not
lungs with blood, or in any onethat is destitute of feet.
Between it and the paunch are certain arteries, which extend
to the pubes, and are known as the ¢ ilia.”” In the bladder of
the wolf there is found a small stone, which is called “syrites ;”
and in the bladders of some persons calculi are sometimes
found, which produce most excruciating pains; small hairs,
like bristles, are also occasionally found in the bladder. This
organ consists of a membrane, which, when once wounded, does
not' cicatrize, just like those in which the brain and the heart
are enveloped : there are many kinds of membranes, in fact.

3 This is & mistake, It does cicatrize,
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CHAP. 84.—THE WOMB: THE WOMB OF THE SOW: THE TEATS.

‘Women have all the same organs, except that adjeining to
the bladder there is one like a small sac,? from which circum-
stance it is called the * uterus.” Amnother name for this part is
““loci;”’® but in other animals it is known by the name of
“vulva.” With the viper and other animals whick generate
their young within themselves, the womb is double; while
with those which are oviparous, it is attached to the diaphragm,
In woman it has two concavities, one on either side: when
the matrix becomes displaced, it is productive of fatal effects, by
causing suffocation.* It is asserted that the cow, when preg-
nant, carries her young only in the right concavity of the womb,
and that this is the case even when she produces twins. The
‘womb of the sow is considered better eating if she has slipped her
young, than if she has duly brought forth: in the former case
it is known by the name of ‘‘ejectitia,”” in the latter it is
called ¢ porcaria,” The womb of a sow that has farrowed only
once is the most esteemed, and that of those which have
ceased farrowing, the least, After farrowing, unless the ani-
mal is killed the same day, the womb is of a livid colour, and
lean. This part, however, is not esteemed in & young sow,
except just after the first farrowing : indeed, it is much more
highly valued in an animal of & more mature age, so long as it
is not past breeding, or has been killed two days before far-
rowing, or two days after, or upon the day on which it has
miscarried. The next best after that of a sow that has mis-
carried, is that of one that has been killed the day after far-
rowing : indeed, the paps of this last, if the young have not
begun to suck, are excellent eating, while those of an animal
that has miscarried are very inferior. The ancients called this
part by the name of * abdomen,” before it grew hard, and
were not in the habit of killing swine while in a state of
pregnancy.

CHAP. 85,—ANIMALS WHICH HAVE SUET : ANIMALS WHICH DO NOT
GROW FAT.

Those among the horned animals which have teeth in one-

" 2 Or bag.

3 “The (principal) place.”

¢ Ajasson renders this passage: “ The effects are fatal when this organ,
becoming displaced, absorbs the air.” The text is probably corrupt.

p
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jaw only, and pastern bones on the feet, produce tallow or
suet. Those, on the other hand, which are cloven-footed, or
have the feet divided into toes, and are without horns, have
simple fat only. This fat becomes hard, and when quite
cold turns brittle, and is always found at the extremity of the
flesh ; while, on the other hand, the fat which lies between the
skin and the flesh forms a kind of liquid juice. Some animals
naturally do not become fat, such as the hare and the par-
tridge, for instance. All fat animals, male as well as female,
are mostly barren ; and those which are remarkably fat become
old the soonest. - All animals have a certain degree of fatness
in the eyes. The fat in all animals is devoid of sensation,
having neither arteries nor veins, With the greater part of
animals, fatness is productive of insensibility ; so much so,
indeed, that it has been said, that living swine have been
gnawed even by mice.® It has "been even asserted that the fat
was drawn off from the body of a son of L. Apronius, a man of
consular rank, and that he was thus relieved of a burden which
precluded him from moving.

CHAP. 86.—THE MARROW : ANTMALS WHICH HAVE NO MARROW. -

The marrow seems also to be formed of a similar material ;
in the young it is of a reddish colour, but it is white in the
aged. It is only founa in those bones which are hollow, and
not in the tibis of horses or dogs; for which reason it is, that
when the tibia is broken, the bone will not reunite, a process
which is effected ® by the flow of the marrow. The marrow is
of a greasy nature in those animals which have fat, and suetty
in those with horns. It is full of nerves, and is found only in
the vertebral column’ in those animals which have no bones,
fishes, for instance. The bear has no marrow; and the
lion has alittle only in some few bones of the thighs and
the brachia, which are of such extraordinary hardness that
sparks may be emitted therefrom, as though from a flint-stone.

5 Varro, De Re Rust. B. ii. ¢. 4, says that he saw an instance of this in
Arcadid.

6 This is not the case.

1 There is no similarity whatever between the spinal marrow and that
which is found in the other bones.
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CHAP. 87.—BONES AND FISH-BONES: ANIMALS WHICH HAVE
NEITHER. CARTILAGES.

The bones are hard, also, in those animals® which do not
grow fat; those of the ass are used by musicians for making
flutes. Dolphins have bones, and not ordinary fish-bones ; for
they are viviparous. Serpents, on the other hand, have bones
like those of fish. Among aquatic animals, the mollusks
have no bones, but the body is surrounded with circles:of
flesh, as in the sepia and the cuttle-fish, for instance; insects,
also, are said to be equally destitute of bones. Among aquatic
animals, those which are cartilaginous have marrow in the
vertebral column; the sea-calf has cartilages, and no bones.
The ears also, and the nostrils in all animals, when remarkably
prominent, are made flexible by a remarkable provision of
Nature, in order that they may not be broken. When cartilage
is once broken, it will not unite ; nor will bone, when cut, grow
again, except in beasts of burden, between the hoof and the
pastern. .

Man increases in height till his twenty-first year, after
which he fills out; but it is more particularly when he first
arrives at the age of puberty that he seems to have untied a
sort of knot in his existence, and this especially when he has
been overtaken by illness.

CHAP, 88.—THE NERVE: ANIMALS WHICH HAVE NONE.

The nerves® take their rise at the heart, and even surround
it in the ox ; they have the same nature and principle as the
marrow. In all animals they are fastened to the lubricous
surface of the bones, and so serve to fasten those knots in the
body which are known as articulations or joints, sometimes
lying between them, sometimes surrounding them, and some-
times running from one to another; in onme place they are
long and round, and in another broad, according as the ne-
cessity of each case may demand. When cut, they will not

® The hare and the partridge, for instance.

® There is considerable doubt what the ancients exactly meant by the
“nervi;” and whether, in fact, they had any definite idea of * nerves,” in
our acceptation of the word. Pliny here expressee the opinions entertained
by Aristotle. * Tendons,” or “sinews,” would almost appear to be the proper
translation of the word, .
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reunite, and if wounded, it is wonderful what excruciating
pain they cause; though, if completely cut asunder, they are
productive of none whatever. Some animals are destitute of
nerves, fish, for instance, the bodies of which are united by
arteries, though even these are not to be found in the mol-
lusks. Wherever there are nerves found, it is the inner ones
that contract the limb, and the outer ones that extend it.

Among the nerves lie concealed the arteries, which are
80 mang passages for the spirit ; and upon these float the veins,
as conduits for the blood. The pulsation of the arteries is
more especially perceptible on the surface of the limbs, and
afford indications of nearly every disease, being either statio-
nary, quickened, or retarded, conformably to certain measures
and metrical laws, which depend on the age of the patient,and
which have been described with remarkable skill by Hero-
philus, who has been looked upon as a prophet in the wondrous
art of medicine. These indications, however, have been
hitherto neglected, in consequence of their remarkable subtilty
and minuteness, though, at the same time, it is by the observa-
tion of the pulse, as being fast or slow, that the health of the
body, as regulating life, is ascertained.

CHAP. 89.—THE ARTERIES; THE VEINS: ANIMALS WITHOUT
ARTERIES OR VEINS. THE BLOOD AND THE SWEAT,

The arteries are destitute of sensation, for they are devoid of
blood. They do not, all of them, however, contain the vital
spirit, and when one of them has been cut, it is only that part
of the body that is reduced to a torpid state. Birds have
neither veins nor arteries, which is the case also with serpents,
tortoises, and lizards ; and they have but a very small propor-
tion of blood. The veins, which are dispersed beneath the
whole skin in filaments of extreme thinness, terminate with
such remarkable fineness, that the blood is able to penetrate no
further, or, indeed, anything else, except an extremely subtle
humour which oozes forth from the skin in innumerable small
drops, and is known to us as “sweat.” The knot, and place
of union of the veins, is the navel.

cuAP. 90. (38.)—ANIMALS, THE BLOOD OF WHICH COAGULATES
WITH THE GREATEST RAPIDITY: OTHER ANIMALS, THE BLOOD
OF WHICH DOES NOT COAGULATE, ANIMALS WHICH HAVE THE
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* THICKEST BLOOD: THOSE THE BLOOD OF WHICH IS THE THINe
NEST : ANIMALS WHICH HAVE NO BLOOD,

Those animals in which the blood is more abundant and of
an unctuous nature, are irascible ; it is darker in males than
in females, and in the young than in the aged : the blood of the
lower extremities is the thickest. There is great vitality, too,
in the blood, and when itis discharged from the body, it
carries the life with it: it is not sensible, however, of touch.
Those animals in which the blood is the thickest are the most
courageous, and those in which .it is the thinnest the most
intelligent; while those, again, which have little or no blood are
the most timorous of all. The blood of the bull coagulates and
hardens the most speedily of all, and hence it is so particu-
larly deadly when drunk. On the other hand, the blood of
the wild boar, the stag, the roe-buck, and oxen of all kinds,
does not coagulate. Blood is of the richest quality in the ass,
and the poorest in man. Those animals which have more than
four feet have no blood. In animals which are very fat, the
blood is less abundant than in others, being soaked up by the
fat. Maen is the only creature from which the blood flows at
the nostrils; some persons bleed at one nostril only, some at
both, while others again void blood by the lower! parts.
Many persons discharge blood from the mouth at stated periods,
such, for instance, as Macrinus Viscus, lately, a man of pree-
torian dignity, and Volusius Saturninus,* the Prefect of the
City, who every year did the same, and yet lived to beyond
ninety. The blood is the only substance in the body that is
sensible of any temporary increase, for a larger quantity will
come from the victims if they happen to have drunk just
before they are sacrificed.

CHAP. 91.—ANIMALS WHICH ARE WITHOUT BLOOD AT CERTAIN
PERIODS OF THE YEAR.

Those animals which conceal themselves' at certain periods
of the year, as already mentioned, have no blood at those times,
with the exception, indeed, of some very small drops about the

10 Bee B. xxviii. ¢. 41.
It Tn allusion, probably, to hemorrhoids, or piles.
12 See B. vii, ¢. 12. . 13 Bears, dormice, serpents, &c.
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heart. A marvellous dispensation of Nature ! and very similar
to that witnessed in man, where the blood is sensible of various
modifications from the slightest causes; for not only, similarly
to the bile, does it rush upwards to the face, but it serves also
to indicate the various tendencies of the mind, by depicting
shame, anger, and fear, in many ways, either by the paleness
of the features or their unusual redness; as, in fact, the red-
ness of anger and the blush of modesty are quite different
things. It is a well-known fact, that when a man is in fear,
the blood takes to flight and disappears, and that many per-
sons have been pierced through the body without losing one
drop of blood; a thing, however, which is only the case with
man, But as to those animals which we have elready men-
tioned as changing colour, they derive that colour from the
reflection’ of other objects ; while, on the other hand, man is
the only one that has the elements which cause these changes
centred in himself. All diseases, as well as death, tend to
absorb the blood.

omaPr. 92. (39.)—WHETHER THE BLOOD IS THE PRINCIPLE OF
LIFE.

There are some persons who are of opinion that the fineness
of the wit does not depend upon the thinness of the blood, but
that animals are more or less stupid in proportion to the skin
or other coverings of the body, as the oyster and the tortoise,
for instance : that the hide of the ox and the bristles of the hog,
in fact, offer a resistance to the fine and penetrating powers of
the air, and leauve no passage for its transmission in a pure
and liquid state. The same, they say, is the case, too, with
men, when the skin is very thick or callous, and so excludes
the air. Just as if, indeed, the crocodile was not equally re-
markable for the hardress of its skin and its extreme cunning.

CHAP. 93.—THE HIDE OF ANIMALS.

The hide, too, of the hippopotamus is so thick, that lances,'®
even, are turned from it, and yet this animal has the intelligence
to administer certain medicaments to itsclf. . The hide, too, of

14 The polypus and the chameleon. :

15 See B. viii. ce. 51, 52.
18 'Walking-sticks are still made of it.
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the elephant makes bucklers that are quite impenetrable, and
yet to it is ascribed a degree of intelligence superior to that of
any quadruped. The skin itself is entirely devoid of sen-
sation, and more particularly that of the head; wherever it
is found alone, and unaccompanied with flesh, if wounded, it
will not unite, as in the cheek and on the eyelid,”® for
instance.

CHAP. 94.—THE HAIR AND THE COVERING OF THE SKIN,

Those animals which are viviparous, have hair ; those which
are oviparous, have feathers, scales, or a shell, like the tor-
toise ; or else a purple skin, like the serpent. The lower part
of all feathersis hollow ; if cut, they will not grow again, but if
pulled out, they will shoot afresh. Insects fly by the aid of a
frail membrane ; the wings of the fish*° called the ‘“‘swallow’’ are
moistened in the sea, while those of the bat which frequents
our houses are dry; the wings of this last animal have certain
articulations as well. The hairs that issue from a thick skin
are rough, while those on females are of a finer quality. Those
found on the horse’s mane are more abundant, which is the
case also with the shoulders of the lion. The dasypus has
hair in the inside of the mouth even and under the feet, two
features which Trogus has also attributed to the hare ; from
which the same author concludes that hairy men are the most
prone to lust. The most hairy of all animals is the hare.
Man is the only creature that has hair as the mark of puberty;
and a person who is devoid of this, whether male or female,
is sure to be sterile. The hair of man is partly born with
him, and in part produced after his birth. The last kind of hair
will not grow upon eunuchs, though that which has been born
with them does not fall off; which is the case also with
women, in a great degree. Still however, there have been
women known to be afflicted with falling off of the hair, just
as some are to be seen with a fine down on the face, after the
cessation of the menstrual discharge. In some men the hair
that mostly shoots forth after birth will not grow spontane-
ously. The hair of quadrupeds comes off every year, and

18 As already mentioned, this is not the fact.
¥ Sec B. ix. c. 43.

YOL. Ill. @
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grows azain. That of the head in man grows the fastest, and
next to it the hair of the beard. When cut, the hairs shoot,
not from the place where they have been cut, as is the case
with grass, but at the root. The hair grows quickly in cer-
tain diseases, phthisis more particularly; it grows also with
rapidity in old age, and on the body after death. In persons
of a libidinous tendency the hair that is produced at birth falls
off more speedily, while that which is afterwards produced
grows with the greatest rapidity. In quadrupeds, the hair
grows thicker in old age; but on those with wool, it becomes
thinner. Those quadrupeds which have thick hair on the
back, have the belly quite smooth. From the hides of oxen,
and that of the bull more especially, glue is extracted by
boiling.

CHAP, 95.—THE PAPS: BIRDS THAT HAVE PAPS. REMARKABLE
FACTS CONNECTED WITH THE DUGS OF ANIMALS.

Man is the only male among animels that has nipples, all
the rest having mere marks only in place of them. Among
female animals even, the only ones that have mammee on the
breast are those which can nurture their young. No oviparous
animal has mammee, and those only have milk that are vivi-
parous ; the bat being the only winged animal that has it. As
for the stories that they tell, about the screech-owl ejecting milk
from its teats upon the lips of infants, I look upon it as utterly
fabulous : from ancient times the name ¢ strix,” * T am aware,
has been employed in maledictions, but I do not think it is
well ascertained what bird is really meant by that name.

(40.) The female ass is troubled with pains in the teats
after it has foaled, and it is for that reason that at the end of
six months it weans its young; while the mare suckles its
young for nearly the whole year. The solid-hoofed animals
do not bear more than two young ones at a time : they all of
them have two paps, and nowhere but between the hind legs. *
Animals with cloven feet and with horns, such as the cow, for
instance, have four paps, similarly situate, sheep and goats two,

20 It is not improbable that, under this name, some kind of large vam-
pire bat was meant; but, as Pliny says, it is impossible to arrive at any
certain knowledge on the subject. The best account given of the strix is
that in Ovid’s Fusti, B. vi. The name was given opprobiously to supposed
witches, the ¢ foul and midnight hags” of Shakspeure. -
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Those which produce a more numerous progeny, and those
which have toes on the feet, have a greater number of paps dis-
tributed in a double row all along the belly, such as the
sow, for instance; the better sorts have twelve, the more
common ones two less: the same is the case also with the
female of the dog. Other animals, again, have four paps situate
in the middle of the belly, as the female panther; others, again,
two only, as the lioness. The female elephant has two only,
situate between the shoulders, and those not in the breast, but
without it, and hidden in the arm-pits: none of the animals
which have toes have the paps between the hind legs. The sow
presents the first teat to the first-born in each farrow, the first
teat being the one that is situate nearest to the throat. Each
pig, too, knows its own teat, according to the order in which
it was born, and draws its nourishment from that and no other:
if its own suckling, too, should happen to be withdrawn from
my one of them, the pap will immediately dry up, and shrink
vack within the belly: if there should be only one pig left
of all the farrow, that pap alone which has been assigned for
its nutriment when born, will continue to hang down for the
purpose of giving suck. The she-bear has four mammsee, the
dolphin only two, at the bottom of the belly; they are not
casily visible, and have a somewhat oblique direction : this is -
the only animal which gives suck while in motion. The baleena
and sea-calf also suckle their young by teats.

cHAP. 96. (41.)—THE MILK : THE BIESTINGS. CHEESE; OF WHAT
MILK CHEESE CANNOT BE MADE. RENNET; THE VARIOUS KINDS
OF ALTMENT IN MILK.

The milk that is secreted in a woman before her seventh
month is useless ; but after that month, so long as the foetus
is healthy, the milk is wholesome: many women, indeed,
. are so full of milk, that it will flow not only from the mammee,
but exudes at the arm-pits even.* Camels continue in milk
until they are pregnant again. Their milk, mixed in the pro-
portion of one part to three of water, is considered a very
pleasant beverage. The cow has no milk before it has calved,
and that which immediately follows upon its bringing forth is
known as the “ colostra :”’ % if water is not mixed with it, it will

21 This assertion is borrowed from Aristotle, Hist. Anim. B. vii. e. 14.
# Or biestings.
G 2
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coagulate, and assume the hardness of pumice. She-asses, as
socn as they are pregnant, have milk in their udders; when
the pasturage is rich, it is fatal to their young to taste the
mother’s milk the first two days after birth; the kind of
malady by which they are attacked is known by the name
of ““colostration.” Cheese cannot be made from the milk of
animals which have teeth on either jaw, from the circumstance
that their milk does not coagulate. The thinnest milk of all
is that of the camel, and next to it that of the mare. The milk
of the she-ass is the richest of all, so much so, indeed, that it is
often used instead of rennet. Asses’ milk is also thought to
be very efficacious in whitening the skin of females: at all
events, Poppza,® the wife of Domitius Nero, used always to
have with her five hundred asses with foal, and used to bathe
the whole of her body in their milk, thinking that it also con-
ferred additional suppleness on the skin. All milk thickens
by the action of fire, and becomes serous when exposed to cold.
The milk of the cow produces more cheese than that of the
goat: when equal in quantity, it will produce nearly twice the
weight. The milk of animals which have more than four
mamme does not produce cheese; and that is the best which is
made of the milk of those that have but two. The rennet of
the fawn, the hare, and the kid is the most esteemed, but the
best of all is that of the dasypus: this last acts as a specific
for diarrheea, that animal being the only one with teeth in
both jaws, the rennet of which has that property. Itis a re-
markable circumstance, that the barbarous nations which sub-
sist on milk have been for so many ages either ignorant of the
merits of cheese, or else have totally disregarded it; and yet
they understand how to thicken milk and form therefrom an
acrid kind of liquid with a pleasant flavour, as well as a rich
butter : this last is the foam® of milk, and is of a thicker con-
sistency than the part which is known as the “ serum.” * We
ought not to omit that butter has certain of the properties of -
oil, and that it is used for an ointment among all barbarous
nations, and among ourselves as well, for infants.

2 See B. xxviii. ¢. 12. Poppea Sabina, first the mistress, then the wife,
of the Emperor Nero.

2+ « Spuma.” He calls it 80, because it floats on the surface. See B.
xxviil. 6. 36. The “acor,” or acrid liquid, which he speaks of, is, no
doubt, butter-milk, % Or whey.
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CHAP. 97. (42.)—VARIOUS KINDS OF CHEESE.

The kinds of cheese that are most esteemed at Rome, where
the various good things of all nations are to be judged of by
comparison, are those which come from the provinces of Ne-
mausus,® and more especially the villages there of Lesura
and Gabalis ;™ but its excellence is only very short-lived, and
it must be eaten while it is fresh. The pastures of the Alps
recommend themselves by two sorts of cheese; the Dalmatic
Alps send us the Docleatian® cheese, and the Centronian® .
Alps the Vatusican. The kinds produced in the Apennines are
more numerous ; from Liguria we have the cheese of Ceba,®
which is mostly made from the milk of sheep; from Umbria
we have that of Zsina, and from the frontiers of Etruria and
Liguria those of Luna, remarkable for their vast size, a single
cheese weighing as much as a thousand pounds. Nearer the
City, again, we have the cheese of Vestinum, the best of this
kind being that which comes from the territory of Cedi-
tinm.® Goats also produce a cheese which has been of late
held in the highest esteem, its flavour being heightened by
smoking it. The cheese of this kind which is made at Rome
is considered preferable to any other; for that which is made
in Gaul has a strong taste, like that of medicine. Of the
cheeses that are made beyond sea, that of Bithynia® is usually
considered the first in quality. That salt exists in pasture-
lands is pretty evident, from the fact that all cheese as it
grows old contracts a saltish flavour, even where it does not
appear to any great extent;*® while at the same time it is
equally well known that cheese soaked in a mixture of thyme
and vinegar will regain its original fresh flavour. It is said
that Zoroaster lived thirty years in the wilderness upon cheese,

prepared in such a peculiar manner, that he was msanmble to
the advances of old age.

26 Nismes, in France. Hardouin speaks of goat's-mllk cheeses made in
its neighbourhood, and known as fromages de Bauz.

# Probably the modern Losere and Gevaudan. See B. iv. ¢. 19,

2 For the Docleate, see B, iii, c. 26.

2 For the Centrones, see B, iii. c. 24. He perhape refers to the modern
Sromage de Passi.

30 The modern Marqmut de Cive, which still produces excellent checse.

31 See B. xiv. ¢.

32 And more especmllg at Salona m Bithynia.

3 «Etiam ubi non videtur major.” This is probably corrupt.
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CcHAP. 98. (43.)—DIFFERENCES OF THE MEMBERS OF MAN FROM
THOSE OF OTHER ANIMALS.

Of all the terrestrial animals, man is the only biped: he is
also the only one that has athroat, and shoulders, or * hu-
meri,” parts in other animals known by the name of ¢ armi.”
Man, too, is the only animal that has the “ ulna,” or elbow.
Those animals which are provided with hands, have flesh
only on the interior of them, the outer part consisting of sinews
and skin.

CHAP. 99.—THE FINGERS, THE ARMS.

Some persons have six fingers on the hands. We read that
C. Horatius, a man of patrician rank, had two daughters, who
for this reason had the name of * Sedigit®;’ and we find
mention made of Voleatius Sedigitus,* as a famous poet.
The fingers of man have three joints, the thumb only two,
it bending in an opposite direction to all the other fingers.
Viewed by itself, the movement of the thumb has a sidelong
direction, and it is much thicker than the rest of the fingers.
The little finger is equal in length to the thumb, and two others
are also equal in length, the middle finger being the longest
of all, Those quadrupeds which live by rapine have five toes
on the fore feet, and four on the hinder ones. The lion, the
wolf, and the dog, with some few others, have five claws
on the hind feet, one of which hangs down near the joint of the
leg. The other animals, also, which are of smaller size, have
five toes. The two arms are not always equal in length : it
is a well-known fact, that, in the school of gladiators belong-
ing to Caius Csmsar,® the Thracian Studiosus had the right
arm longer than the left. Some animals also use their fore-
paws to perform the duties of hands, and employ them in
conveying food to the mouth as they sit, the squirrel, for in-
stunce.

cmap. 100. (44.)—RESEMBLANCE OF THE APE TO MAN.

As to the various kinds of apes, they offer a perfect resem-
3 He wrote a poem, in which the principal Latin dramatists are enume-
rated, in the order of merit. A. Gellius, B. xv. c. 24, has prescrved a por-

tion of it. |
35 Germanicus.
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blance to man in the face, the nostrits, the ears, and the eye-
lids ; being the only quadrupeds, in fact, that have eyelushes on
the lower eyelid. They have mamme also on the breast, arms
and legs, which bend in opposite directions, and nails upon
the hands and fingers, the middle finger being the longest.
They differ somewhat from man in the feet; which, like the
hands, are of remarkable length, and have a print similar to
that of the palm of our hand. They have a thumb also, and
articulations similar to those in man. The males differ from
man in the sexual parts only, while all the internal viscers
exactly resemble those of man.

cuap. 101. (45.)—THE NAILS.

It is generally supposed that the nails are the terminations
of the sinews. All animals which have fingers have nails as
well. In the ape they are long and overlapping,® like a tile,
while in man they are broad : they will grow even after death.
In the beasts of prey they are hooked, while in others, such
as the dog, for instance, they are straight, with the exception,
indeed, of the one which is attached to the leg in most of
them. All the animals which have feet [and not hoofs], have
toes as well, except the elephant; he, also, would appear to
have toes, five in number, but rudely developed, undivided,
and hardly distinet from one another, bearing a ncarer resem-
blance, in fact, to hoofs than to claws. In the elephant the
fore-feet are the largest, and in the hind-feet there are short
joints. This animal is able, also, to bend the hams inward
like & man, while in all the others the joints of the hinder
legs bend in a contrary direction to those of the fore ones.
Those animals which are viviparous bend the fore-leg forward,
while the joint of the hind-leg is directed backward.

CHAP. 102.—THE KNEES AND THE HAMS,

In man the knee and the elbow bend contrary ways; the
same is the case, too, with the bear and the ape, and 1t is for
this reason that they are not so swift of foot as other ani-
mals. Those quadrupeds which are oviparous, such as the
crocodile and the lizard, bend the knee of the fore-leg back-

36 This seems to be the meaning of ¢ imbricatus.”
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wards, and that of the hind-leg forwards; their thighs are
placed on them obliquely, in a similar manner to a man’s
thumb; which is the case also with the multipede insects, the
hind-legs only excepted of such as leap. Birds, like quadru-
peds, have the joints of the wings bending forwards, but those
of the legs backwards.

cHAP. 103.-—PARTS OF THE HUMAN BODY TO WHICH CERTAIN
RELIGIOUS IDEAS ARE ATTACHED.

In accordance with the usages of various nations, certain
religious ideas have been attuched to the knees. It is the
knees that suppliants clasp, and it is to these that they extend
their hands ; it is the knees that they worship like so many
altars, as it were; perhaps, because in them is centred the
vital strength. For in the joint of either knee, the right
as well as the left, there is on the fore-side of each a certain
empty space, which bears a strong resemblance to a mouth, and
through which, like the throat, if it is once pierced, the vital
powers escape.” There are also certain religious ideas at-
tached to other parts of the body, as is testified in raising the
back of the right hand to the lips, and extending it as a token
of good faith. It was the custom of the ancient Greeks, when
in the act of supplication, to touch the chin. The seat of the
memory lies in the lower part of the ear, which we touch
when we summon a witness to depose upon memory to an
arrest.®® The seat, too, of Nemesis® lies behind the right ear, a
goddess which has never yet found a Latin name, no, not in the
Capitol even. It is to this part that we apply the finger next
the little finger, after touching the mouth with it, when we
silently ask pardon of the gods for having let slip an indiscreet
word.

CHAP, 104.—VARICOSE VEINS.

Men only, in general, have varicose veins in the legs, wo-
men but very rarely. We are informed by Oppius, that

37 Though wounds in the knee are highly dangerous, death does not ne-
cessarily ensue.

8 Of another person, who had thus forfeited his bail. It was the cus-
tom to touch the ear of the attesting witness,

® The goddess of retribution. See B. xxviii. ¢. 5, where he makes fur-
ther mention of her statue in the Capitol.



Chap. 106.], HOOFS. 89

C. Marius, who was seven times consul, was the only man ever
known to be able to have them extracted in a standing po-
sition.

cHAP. 105.—THE GAIT, THE FEET, THE LEGS.

All animals take a right-hand direction when they first
begin to walk, and lie down on the left side. 'While the other
animals walk just as it may happen, the lion only and the
camel walk foot by foot, or in such a way that the left foot
never passes thé right, but always comes behind it. -Men have
the largest feet; in every kind of animal the female has the
smallest. Man only* has calves, and flesh upon the legs : we
find it stated by authors, however, that there was once an
Egyptian who had no calves on his legs. All men, too, with
some few exceptions, have a sole to the foot. Itis from these
exceptional cases that persons have obtained the names of
Plancus,! Plautus, Pansa, and Scaurus; just as, from the mal-
formation of the legs, we find persons called Varus,* Vacia, and
Vatinius, all which blemishes are to be seen in quadrupeds
also. Animals which have no horns have a solid hoof, from
which circumstance it is used by them as a weapon of offence,
in place of horns; such animals as these are also des-
titute of pastern bones, but those which have cloven hoofs
have them ; while those, again, which have toes have none,
nor are they ever found in the fore-feet of animals. The
camel has pastern bones like those of the ox, but somewhat
smaller, the feet being cloven, with a slight line of division,
and having a fleshy sole, like that of the bear: hence it is,
that in a long journey, the animal becomes fatigued, and the
foot cracks, if it is not shod.

CHAP. 106, (46.)—mHooFs.

The horn of the hoof grows again in no animals except
beasts of burden. The swine in some places in Illyricum
have solid hoofs. Nearly all the horned animals are cloven-
footed, no animal having solid hoofs and two horns. The
Indian ass is only a one-horned animal, and the oryx is both

40 The frog is, in some measure, an exception.
4 Or ¢ flat-foot,” *splay-foot,” * large-foot,” and ¢ club-footed.”
4 'Words meaning ¢ knock-kneed,” * bow-legged,” and * wry-legged.”
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one-horned and cloven-footed. The Indian ass® is the
only solid-hoofed animal that has pastern-bones. As to
swine, they are looked upon as a sort of mongrel race, with a
mixture of both kinds, and hence it is that their ankle-bones
are so misshapen. Those authors who have imagined that
man has similar pastern-bones, are easily to be confuted. The
lynx is the only one among the animals that have the fect
divided into toes, that has anything bearing a resemblance
to a pastern-bone; while with the lion it is more crooked
still. The great pastern-bone is straight, and situate in the
joints of the foot; it projects outwards in a convex protube-
rance, and is held fust in its vertebratlon by certain liga-
ments.

cHAPp. 107. (47.)—THE FEET OF BIRDS.

Among birds, some have the feet divided into toes, while
others, again, are broad and flatfooted—in others, which par-
take of the intermediate nature of both, the toes are divided,
with a wide space between them. All birds, however, have
four toes—three in front, and one on the heel ; this last, how-
ever, is wanting in some that have long legs. The iynx* is
the only bird that has two toes on each side of the leg. This
bird also protrudes a long tongue similar to that of the serpent,
and itcan turn the neck quite round and look backwards; it
has great talons, too, like those of the jackdaw. Some of the
heavier birds have spurs also upon the legs; but none of
those have them which have crooked talons as well. The
long-footed birds, as they fly, extend the legs towards the tail,
while those that have short legs hold them contracted close to
the middle of the body. Those authors who deny that there
is any bird without feet assert that those even which are
called apodes,“ are not thhout them, as also the oce, and the
drepanis,® which last is a bird but very rarely seen. Ser-
pents, too, have been seen with feet like those of the goose.

4 The rhinoceros. i

4 Or wryneck. ¥ See B. x. ¢. 5.

4 Su poaed to be the Hirundo apus of Linneus, Of the “oce” nothing
is known indeed, the reading is very doubtful.
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cEap. 108. (48.)—THE PEET OF ANIMALS, FROM TH(SE BAVING
TWO FEET TO THOSE WITH A HUNDHKED.—DWAKF4.

Among insects, those which have hard eyes have the fore-
feet long, in order that from time to time they may rub the
eyes with their feet, as we frequently see done by flies. The
insects which have long hind-feet are uble to leap, the locust.
for instance. All these insects have six feet: and some of the
spiders have two very long feet in addition. They have, all
of them, three joints. We have already stated that marine
insects have eight feet, such as the polypus, the seepia, the
cuttle-fish, and the crab, animals which move their arms in a
contrary direction to their feet, which last they moveé around
as well as obliquely : they are the only animals the feet of
which have a rounded form. Other insects have two feet to
regulate their movements ; in the crab, and in that only, these
duties are performed by four. The land animals which exceed
this number of feet, as most of the worms,* never have fewer
than twelve feet, and some, indeed, as many as a hundred.
The number of feet is never uneven in any animal. Among
the solid-hoofed animals, the legs are of their proper length
from the moment of their birth, after which they may with
more propriety be said to extend.themselves than to increase
in growth : hence it is, that in infancy they are able to scratch
their ears with the hind feet, a thing which, when they grow
older, they are not able to do, because their increase of growth
affects only the superficies of the body. It is for the same
reason also, that they are only able to graze at first by bending
fhe knees, until such time as the neck has attained its proper
ength.

(49.) There are dwarfs to be found among all animals, and
among birds even.

coAP. 109.—THE SEXUAL PARTS.—HERMAPHRODITES.

We have already spoken sufficiently® at length of those ani-
mals, the males of which have the sexual parts behind. In
the wolf, the fox, the weasel, and the ferret, these parts are
bony; and it is the genitals of the last-mentioned animal

41 B. ix. c. 44.
4 He evidently means insects of the centipede class. See B. xxix. c. 39.
@ B. x. ¢ 83.



92 PLINY'S NATURAL HISTORY. [Book XI.

that supply the principal remedies for calculus in the human
bladder. It is said also that the genitals of the bear are
turned into a horny substance the moment it dies. Among
the peoples of the East the very best bow-strings are those
which are made of the member of the camel. These parts also,
among different nations, are made the object of certain usages®
and religious observances ; and the Galli,® the priests of the
Mother of the gods, are in the habit of castrating themselves,
without any dangerous results. On the other hand, there is
in some few women a monstrous resemblance to the male con-
formation, while hermaphrodites appear to partake of the
nature of both. Instances of this last conformation were
seen in quadrupeds in Nero’s reign, and for the first time, I
imagine ; for he ostentatiously paraded hermaphrodite horses
yoked to his car, which had been found in the territory of
the Treviri, in Gaul; as if, indeed, it was so remarkably fine a
sight to behold the ruler of the earth seated in a chariot drawn
by monstrosities !

CHAP. 110.-—THE TESTES——THE THREE CLASSES OF EUNUCHS.

In sheep and cattle the testes hang down to the legs, while
in the boar they are knit up close to the body. In the dolphin
they are very long, and are concealed in the lower part of the
belly. In the elephant, also, they are quite concealed. In
oviparous animals they adhere to the interior of the loins:
these animals are the most speedy in the venereal congress.
Fishes and serpents have no testes, but in place of them they
have two veins, which run from the renal region to the genitals.
The bird known as the ‘‘ buteo,”® has three testes. Man is
the onmly creature in which the testes are ever broken, either
accidentally or by some natural malady; those who are thus
affiicted form a third class of half men, in addition to her-
maphrodites and eunuchs. In all species of animals the male
is more courageous than the female, with the exception of the
panther and the bear.

cHAP. 111. (50.)—THE TAILS OF ANIMALS,
Nearly all the animals, both viviparous as well as oviparous,

5 Such as circumcision among the Jews.
- 81 Bee B. xxxv. c. 46.
81 Probably the buzzard; from this story also called the ¢ triorchis.”
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with the exception of man and the ape, have tails in propor-
tion to the necessities of the body. In animals with bristles
the tail is bare, as in the boar, for instance. In those that are
shaggy, it is small, such as the bear; while in those animals
that have long hair, the tail is long also, the horse, for in-
stance. The tail of a lizard or serpent, if cut off, will grow
again. The tail governs the movements of the fish like a
rudder, and turning from side to side, to the right or to the
left, impels it onwards, acting in some degree like an oar.
A double tail is sometimes found in lizards. In oxen, the
stalk of the tail is of remarkable length, and is covered with
rough hair at the extremity. In the ass, too, it is longer than
in the horse, but in beasts of burden it is covered with bristly
hairs. The tail of the lion, at the extremity, is like that of
the ox and the field-mouse ; but this is not the case with the
panther. In the fox and the wolf it is covered with long
hair, as in sheep, in which it is longer also. In swine, the
tail is curled ; among dogs, those that are mongrels carry it
close beneath the belly.

cHAP. 112. (51.)—THR DIFFERENT VOICES OF ANIMALS.

Aristotle® is of opinion that no animal has a voice which
does not respire, and that hence it is that there is no voice in
insects, but only a noise, through the circulation of the air in
the interior, and its resounding, by reason of its compression.
Some insects, again, he says, emit a sort of hummirg noise,
such as the bee, for instance ; others a shrill, long-drawn note,
like the grasshopper, the two cavities beneath the thorax re-
ceiving the air, which, meeting a moveable membrane within,
emits a sound by the attrition.—Also that flies, bees, and
other insects of that nature, are only heard while they are
flying, and cease to be heard the moment they settle, and that
the sound which they emit proceeds from the friction and the
air within them, and not from any act of respiration. At all
events, it is generally believed that the locust emits a sound
by rubbing together the wings and thighs, and that among
the aquatic animals the scallop makes a certain noise as it
flies.® Mollusks, however, and the testaceous animals have no
voice and emit no sounds. As for the other fishes, although

8 Hist. Anim. B. iv. ¢. 9. 33 See B. ix. ¢. 52.

P
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they are destitute of lungs aund the tracheal artery, they are
not entirely without the power of emitting certain sounds: it
is only a mere joke to say that the noise which they make is
produced by grating their teeth together. The fish, too, that
is found in the river Acheloiis, and is known as the boar-fish,®
makes a grunting noise, as do some others which we have pre-
viously® mentioned. The oviparous animals hiss: in the
serpent this hissing is prolonged, in the tortoise it is short and
abrupt. Frogs make & peculiar noise of their own, as already
stated ;% unless, indeed, this, too, is to be looked upon as a
matter of doubt; but their noise originates in the mouth, and
not in the thorax. Still, however, in reference to this subject,
the nature of the various localitics exercises a very considerable
influence, for in Macedonia, it is said, the frogs are dumb, and
the same in reference to the wild boars there. Among birds,
the smaller ones chirp and twitter the most, and more espe-
cially about the time of pairing. Others, again, exercise their
voice while fighting, the quail, for instance; others before
they begin to fight, such as the partridge; and others when
they have gained the victory, the dunghill cock, for instance.
The males in these species have a peculiar note of their own,
while in others, the nightingale for example, the male has
ihe same note as the female. i

Some birds sing all the year round, others only at certain
tires of the year, as we have already mentioned when speak-
ing of them individually. The clephant produces a noise
similar to that of sneezing, by the aid of the mouth, and in-
dependently of the nostrils; but by means of the nostrils it
emits a sound similar to the hoarse braying of a trumpet.
It is only in the bovine race that the voice of the female is the
deepest, 1t being in all other kinds of animals more shrill than
that of the male; it is the same also with the male of the
human race when castrated. The infant at its birth is never
heard to utter a cry before it has entirely left the uterus:
it begins to speak at the end of the first year. A son of
Creesus,” however, spoke when only six months old, and, while
yet wielding the child’s rattle, afforded portentous omens, for

8¢ '€ Aper,” & B, ix. c. 7.

% See ¢. 65 of the present Book.

50 Not the dumb son mentioned by Herodotus, who saved Lis father’s
life at the taking of Surdes.
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it was at the same period that his father’s empire fell. Those
children which begin to speak the soonest, begin to walk the
latest. The human voice acquires additional strength at the’
fourteenth year ; but in old age it becomes more shrill again,
and there is no living creature in which it is subject to more
frequent changes.

In addition to the preceding, there are still some singular
circumstances that deserve to be mentioned with reference to
the voice. If saw-dust or sand is thrown down in the orches-
tra of a theatre, or if the walls around are left in a rough
state, or empty casks are placed there, the voice is absorbed ;
while, on the other hand, if the wall is quite straight, or if
built in a coneave form, the voice will move along it, and will
convey words spoken in the slightest whisper from one
end® to the other, if there is no inequality in the surface to
impede its progress. The voice, in man, contributes in a great
degree to form his physiognomy, for we form a knowledge of
a man before we see him by hearing his voice, just as well®
as if we had seen him with our eyes. There are as many
kinds of voices, too, as there are individuals in existence, and
each man has his own peculiar voice, just as much as his own
peculiar physiognomy. Hence it is, that arises that vast di-
versity of nations and languages throughout the whole earth :
in this, too, originate the many tunes, measures, and inflexions
that exist. But, before all other things, it is the voice that
serves to express our sentiments,® a power that distinguishes
us from the beasts; just as, in the same way, the various shades
and differences in language that exist among men have created
an equally marked difference between us and the brates.

cHAP. 113. (52.);snrnnrnvous LIMBS,

Supernumerary limbs, when they grow on animals, are of
no use, which is the case also with the sixth finger, when it
grows on man. It was thought proper in Egypt to rear a
human monster, that had two additional eyes in the back part
of the head ; it could not see with them, however.

%8 Like the whispering gallery of St. Paul's Cathedral.

l“ ¢ Non aliter quam oculis.” On this, few will be found to agree with
Pliny. .

62" And not to *conceal *’ them, according to the opinion of some modern
politicians.
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CHAP. 114,—S8IGNS OF VITALITY AND OF THE MORAL
DISPOSITION OF MAN, FROM THE LIMBS,

I am greatly surprised that Aristotle has not only believed,
but has even committed it to writing, that there are in the
human body certain prognostics of the duration of life. Al-
though I am quite convinced of the utter futility of these re-
marks, and am of opinion that they ought not to be published
without hesitation, for fear lest each person might be anxiously
looking out for these prognostics in his own person, I shall still
make some slight mention of the subject, seeing that so learned
a man as Aristotle did not treat it with contempt. He has set
down the following as indications of a short life—few teeth,
very long fingers, a leaden colour, and numerous broken lines
in the palm of the hand. On the other hand, he looks upon the
following as prognostics of a long life—stooping in the shoul-
ders, one or two long unbroken lines in the hand, a greater num-
Ler than two-and-thirty teeth, and largeears. He does not, I
imagine, require that all these symptoms should unite in one
person, but looks upon them as individually significant : in my
opinion, however, they are utterly frivolous, all of them, al-
though they obtain currency among the vulgar. Our own writer,
Trogus, has in & similar manner set down the physiognomy as
indicative of the moral disposition ; one of the very gravest of
the Romen authors, whose own® words I will here subjoin :—

¢ 'Where the forehead is broad, it is significant of a dull and
sluggish understanding beneath ; and where it is small, it in-
dicates an unsteady disposition. A rounded forehead denotes
an irascible temper, it seeming as though the swelling anger
had left its traces there. Where the eye-brows are extended
in one straight line, they denote effeminacy in the owner, and
when they are bent downwards towards the nose, an austere
disposition. On the other hand, when the eye-brows are bent
towards the temples, they are indicative of a sarcastic dispo-
sition ; but when they lie very low, they denote malice and
envy. Long eyes are significant of a spiteful, malicious nature ;
and where the corners of the eyes next the nose are fleshy, it
is a sign also of a wicked disposition. If the white of the eye
is large, it bears tokens of impudence, while those who are
incessantly closing the eyelids are inconstant. Largeness of

61 But they are borrowed from Aristotle, Hist. Anim. B. i. ¢, 9.
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the ears is a sign of loquacity and foolishness.”” Thus much
of what Trogus says.

CHAP. 115. (53.)—RESPIRATION AND NUTRIMENT.

The breath of the lion is fetid, and that of the bear quite
pestilential ; indeed, no beast will touch anything with which
its breath has come in contact, and substances which it has
breathed upon will become putrid sooner than others. It is
in man only that Nature has willed that the breath should
become tainted in several ways, either through faultiness in
the victuals or the teeth, or else, as.is more generally the case, -
through extreme old age. Our breath in itself was insensible
to all pain, utterly devoid as it was of all powers of touch and
feeling, without which there can be no sensation; ever re-
newed, it was always forthcoming, destined to be the last ad-
junct that shall leave the bod , and the only one to remain
when all is gone beside; it drew, in fine, ifs origin from
heaven. In spite of ull this, however, certain penalties were
discovered to be inflicted upon it, so that the very substance
by the aid of which we live might become a torment to us in
life. This inconvenience is more particularly experienced
among the Parthians, from their youth upwards, on account
of the indiscriminate use of food among them; and, indeed,
their very excess in wine causes their breath to be fetid. The
grandees, however, of that nation have a remedy for bad breath
in the pips of the Assyrian citron,” which they mix with their
food, and the aroma of which is particularly agreeable. The
breath of the elephant will attract serpents from their holes,
while that of the stag scorches them. 'We have already made
mention® of certain races of men who could by suction extract
from the body the venom of serpents; and swine will even eat
serpents,® which to other animals are poisomous. All those
creatures which we have spoken of as insects, can be killed by
merely sprinkling them with 0il.®® Vultures, which are put
to flight by unguents, are attracted by other odours: the beetle,
too, is attracted by the rose. The scorpion puts to death certain
serpents. The Scythians dip their arrows in the poison of

62 See B. xii. ¢. 7. 6 B. vii. ¢. 2.

6 See B. xxix. ¢. 23.

& See c. 21 of the present Book. .

YOL. I H
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serpents and human blood : against this frightful composition
there is no remedy, for with the slightest touch it is productive
of inatant death.

CHAP. 116,~~ANIMALS WHICH WHEN FED UPON POISON DO
NOT DIE, AND THE FLESH OF WHICH IS POISONOUS.

The animals which feed upon poison have been already®
mentioned. Some of them, which are harmless of themselves,
become noxious if fed upon venomous substances. The wild
boar of Pamphylia and the mountainous parts of Cilicia, after
having devoured a salamander, will become poisonous to those
who eat its flesh ; and yet the danger is quite imperceptible
by reason of any peculiarity in the smell and taste. The sala-
mander, too, will poison either water or wine, in which it
happens to be drowned ; and what is more, if it has only drunk
thereof, the liquid becomes poisonous. The same is the case,
too, with the frog known to us as the bramble-frog. So nu-
merous are the snares that are laid in wait for life! Wasps
greedily devour the flesh of the serpent, a nutriment which
renders their stings fatal ; so vast is the difference to be found
between one kind of food and another. In the country, too,
of the Ichthyophagi,” as we learn from Theophrastus, the oxen
are fed upon fish, but only when alive.

CHAP. 117.—REASONS FOR INDIGESTION. REMEDIES FOR
CRUDITY.

The most wholesome nutriment for man is plain food. An
accumulation of flavours is injurious, and still more so, if
heightened by sauces. All acrid elements are difficult of di-
gestion, and the same is the case if food is devoured greedily,
or in too large quantities. Food is also less easily digested in
summer than in winter, and in old age than in youth. The
vomits which man has invented, by way of remedy for this
evil, render the body more cold, and are more particularly inju-
rious to the eyes and teeth.

CHAP. 118.—FROM WHAT CAUSES CORPULENCE ARISES;
HOW IT MAY BE REDUCED.

Digestion during sleep is more productive of corpulence than
strength. Hence it is, that it is preferable for athletes to

% B, ix, ¢. 33. .8 Or Fish-eaters.
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quicken digestion by walking. Watching, at night more es-
 pecially, promotes digestion of the food.

(54.) The pize of the+body is increased by eating sweet and
fatty substances, as well as by drinking, while, on the other
hand, it is diminished by eating dry, acrid, or cold substances,
and by abstaining from drink. Some animals of Africa, as
well as sheep, drink but once every four days. Abstinence
from food for seven days, even, is not of necessity fatal to man ;
and it is a well-known fact, that many persons have not died till
after an abstinence of eleven days. Man is the only animal
that is ever attacked with an insatiate® craving for food.

CHAP. 119.—WHAT THINGS, BY MERELY TASTING OF THEXN,
ALLAY HUNGER AND THIRST.

On the other hand, there are some substances which, tasted
in small quantities only, appease hunger and thirst, and keep
up the strength, such as butter, for instance, cheese made of
mares’ milk, and liquorice. But the most pernicious thing of
all, and in every station of life, is excess, and miore especially
excess in food; in fact, it is the most prudent plan to re-
trench everythmg that may be possibly productive of injury.
Let us, however, now pass on to the other branches of Nature.

Svmmary.—Remarkable facts, narratives, and observations,
two thousand, two hundred, and seventy.

Romax aurHORS QUuoTED.—M. Varro,® Hyginus,” Scrofa,”
~ Saserna,™ Celsus Cornelius,” Amilius Macer,™ Virgil,” Colu-

mella,” Julius Aquila™ who wrote on the Tuscan art of Divi-
nation, Tarquitius™ who wrote on the same subject, Umbricius
Melior who wrote en the same subject, Cato the Censor,®
Domitius Calvinus,® Trogus,® Melissus,® Fabianus,® Muci-
anus,® Nigidius,® Manilius,” Oppius.®

% Or bulimia.

® See end of B. ii. "0 See end of B. iii.

" C. Tremellius Scrofa, a friend of M. Varro, and one of the early writers
on agriculture. 72 See end of B. x.

73 See end of B. vii. 74 See end of B. ix.

75 See end of B. vii. % See end of B. viii.

7 See end of B. ii. 8 See end of B. ii.

7 See end of B. x. 80 See end of B. iii.

8 Nothing seems to be known of this writer,

8 See end of B. vii. 8 See end of B. vii.

8 See end of B. ii. 8 See end of B. ii.

8 See end of B. vi. 87 See end of B. x.

% C. Oppius, one of the most intimate friends of Julius Ceesar, for whom,
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2

ForereN AUTHORS QUOTED.— Aristotle,® Democritus,® Neop-
tolemus” who wrote the Meliturgica, Aristomachus®” who
wrote on the same subject, Philistus®.who wrote on the same
subject, Nicander,* Menecrates,® Dionysius® who translated
Mago, Empedocles,” Callimachus,® King Attalus,® Apollo-
dorus' who wrote on venomous animals, Hippocrates,> Hero-
philus,® Erasistratus,* Asclepiades,® Themison,® Posidonius’ the
Stoic, Menander® of Priene and Menander® of Heraclea, Eu-
phronius® of Athens, Theophrastus,’ Hesiod,"” King Philo-
metor.'

with Balbus, he acted in Spain. Of his numerous biographical and his-
torical works, none have survived to our time.

89 8ee end of B. ii. 8 See end of B. ii.

9 Probably Neoptolemus of Paros, who wrote a book of Epigrams, a
treatise on Languages, and other works.

92 Of Soli, an observer of the habits of bees. His portrait is said still
to exist, on a cornelian, attentively observing a swarm of bees. He wrote
upon bees, honey, and the art of mixing wines.

%5 Probably a different writer from the ome mentioned at the end of
B. viii. ; nothing scems to be known of him, 9 See end of B. viii.

9 See end of B. viii. 9 See end of B. x.

9 A philosopher of Agrigentum, and disciple of Pythagoras. He is
said to have perished in the crater of Mount Etna. He wrote numerous
works, of which only some fragments exist.

9% See end of B. iv.

% Apparently the same as the King Philometor, mentioned below. See
end of B. viii,

1 Of this writer nothing seems to be known.

2 8ee end of B. vii.

3 Of Chalcedon, one of the most famous physicians of antiquity. He
was physician to Phalaris, the tyrant of Sicily, and is said to have dis-

ecteg criminals alive. He was the first that paid particular attention to
the nervous system.

4 A native of Iulis, in Cos, or else Ceos, grandson of Aristotle, and
disciple of Theophrastus. He acquired great reputation as a physician, at
the court of Seleucus Nicator, king of Syria, where he di:moveregs the sup-
posed disease of Prince Antiochus, who had fallen in love with his step-
mother, Stratonice. Of his numerous medical works, only the titles and
a few fragments exist. 5 See end of B. vil.

¢ A physician of Laodicses, founder of the school of the Methodici. He
was a pupil of Asclepiades, and died about B.c. 43. Of his medical works

only a few ents survive. 7 See end of B. ii.
8 See end of B, viii. ? See end of B. viii.
10 See end of B. viii. 11 8ee end of B. iii.

13 See end of B, vii. 13 See King Attalus, above.
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BOOK X
THE NATURAL HISTORY OF TREES.

CHAP. 1.—THE '‘HONOURABLE PLACE OCCUPIED BY TREES IN
THE SYSTEM OF NATURE.

Such, then, is the history, according to their various species
and their peculiar conformations, of all the animals within the
compass of our knowledge. It now remains for us to speak of
the vegetable productions of the earth, which are equally far
from being destitute of a vital spirit,! (for, indeed, nothing can
live without it), that we may then proceed to describe the mine-
rals extracted from it, and so none of the works of Nature may
be passed by in silence. Long, indeed, were these last boun-
ties of hers concealed beneath the ground, the trees and forests
being regarded as the most valuable benefits conferred by Na-
ture upon mankind. It was from the forest that man drew
his first aliment, by the leaves of the trees was his cave ren-
dered more habitable, and by their bark was his clothing sup-
plied ; even at this very day,’ there are nations that live
under similar circumstances fo these. Still more and more,
then, must we be struck with wonder and admiration, that
from a primeeval state such as this, we should now be cleaving
the mountains for their marbles, visiting the Beres® to obtain
our clothing, seeking the pearl in the depths of the Red Sea,
and the emerald in the very bowels of the earth. For our
adornment with these precious stones it is that we have devised
those wounds which we make in our ears; because, forsooth,
it was deemed not enough to carry them on our hands, our
necks, and our hair, if we did not insert them in our very flesh
as well. It will be only proper, then, to follow the order of
human inventions, and to speak of the trees before treating of

1 « Anima.” The notion that plantsare possessed of a soul or spirit, is
de:-iived from the Greek philosophers, who attributed to them intellect also,
and sense.

2 Vitruvius mentions the people of Gaul, Hispdnia, Lusitania, and
Aquitania, as living in his day in dwellings covered with oak shingles, or
with straw,

3 See B. vi, c. 20, and B. xi. c. 26,
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other subjects; thus may we trace up to their very origin the
manners and usages of the present day.

cHAP. 2. (1.)—THE EARLY HISTORY OF TREES.
-

The trees formed the first temples of the gods, and even at
the present day, the country people, preserving in all their
simplicity their ancient rites, consecrate the finest among their
trees to some divinity ;* indeed, we feel ourselves inspired to
adoration, not less by the sacred groves and their very stillness,
than by the statues of the gods, resplendent as they are with
gold and ivory. Each kind of tree remains immutably conse-
crated to its own peculiar divinity, the beech® to Jupiter,® the
laurel to Apollo, the olive to Minerva, the myrtle to Venus,
and the poplar to Hercules: besides which, it is our belief
that the Sylvans, the Fauns, and various kinds of goddess .
Nymphs, have the tutelage of the woods, and we look upon
those deities as especially appointed to preside over them by
the will of heaven. In more recent times, it was the trees
that by their juices, more soothing even than corn, first molli-
fied the natural asperity of man ; and it is from these that we
now derive the oil of the olive that renders the limbs so supple,
the draught of wine that so efficiently recruits the strength,
and the numerous delicacies which spring up spontaneously at
the various seasons of the year, and load our tables with their
viands—tables to replenish which, we engage in combat with
wild beasts, and seek for the fishes which have fattened upon
the dead corpse of the shipwrecked mariner—indeed, it is only
at the second ? course, after all, that the produce of the trees
appears.

But, in addition to this, the trees have a thousand other
uses, all of which are indispensable to the full enjoyment of

4 Desfontaines remarks, that we may still trace vestiges of this custom
in the fine trees that grow mear church porches, and in church-yards.
Of course, his remark will apply to France more particularly.

5 It is doubtful whether. the @sculus of the Romans was the same as the
bay-oak, the holm-oak, or the beech. See B. xvi. c. 4.

6 See further on this subject in Phadrus’s Fables, B. iii. f. 17,

7 Reckoning the promulsis, anteceona, or gustatio, not as a course, but
only a prelude, the bellaria, or dessert, at the Roman banquets, formed the
second course, or mensa. It consisted of fruits uncooked, sweetmeats, and

pastry.
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life. It is by the aid of the tree that we plough the deep, and
bring near to us far distant lands; it is by the aid of the tree,
too, that we construct our edifices. The statues, even, of the
deities were formed of the wood of trees, in the days when no
value had been set as yet on the dead carcase® of a wild beast,
and when, luxury not yet deriving its sanction from the
gods themselves, we had not to behold, resplendent with the
same ivory, the heads of the divinities® and the feet of our
tables. It is related that the Gauls, separated from us as they
were by the Alps, which then formed an almost insurmountable
bulwark, bad, as their chief motive for invading Italy, its
dried figs, its grapes, its oil, and its wine, samples!® of which
had been brought back to them by Helico, a citizen of the
Helvetii, who had been staying at Rome, to practise there as
an artizan. We may offer some excuse, then, for them, when
we know that they came in quest of these various productions,
though at the price even of war.

CHAP. 3.—EXOTIC TREES. WHEN THE PLANE-TREE FIRST
APPEARED IN ITALY, AND WHENCE IT CAME.

But who is there that will not, with good reason, be sur-
prised to learn that a tree has been introduced among us from
a foreign clime for nothing but its shade ? I mean the plane,™
which was first brought across the Ionian Sea to the Isle® of
Diomedes, there to be planted at his tomb, and was afterwards
imported thence into Sicily, being one of the very first exotic
trees that were introduced into Italy. At the present day,
however, it has penetrated as far as the country of the
Morini, and occupies even a tributary® soil; in return for which

§ He alludes to the pursuit of the elephant, for the purs;)ee of obtaining
;vory, which was extensively used in his day, in making the statues of the
ivinities.

9 A sarcastic antithesis. And yet Dalechamps would read *hominum "
instead of ¢ numinum”! -

10 Preemissa, The exact meaning of this word does not appear. Though
all the M88. agree in it, it is probably a corrupt reading. Plutarch, in
his Life of Camillus, says that the wine of Italy was first introduced in
Gaul by Aruns, the Etruscan.

11 The Platanus orientalis of Linnaus. It received its name from the
Greek wAdrog, “ breadth,” by reason of its wide-spreading branches.

12 For further mention of this island, now Tremiti, see B. iii. c. 30,

13 He alludes, probably, to the “ vectigal solarium,” a sort of ground-
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those nations have to pay a tax for the enjoyment of its shade.
Dionysius the Elder, one of the tyrants of Sicily, had plane-
trees conveyed to the city of Rhegium, where they were looked
upon as the great marvel of his palace, which was afterwards
converted into a gymnasium. These trees did not, however,
in that locality, attain any very great height. I find it also
stated by some authors, that there were some other instances,
in those days even, of plane-trees being found in Italy, and I
find some mentioned by name as existing in Spain.*

CHAP, 4,—THE NATURE OF THE PLANE-TREE.

This circumstance took place about the time of the capture
of the City of Rome; and to such high honour, in the course
of time, did the plane-tree attain, that it was nurtured by
pouring wine upon it, it being found that the roots were greatly
strengthened by doing'® so. Thus have we taught the very
trees, even, to be wine-bibbers !.

CHAP. 5,—REMARKABLE FACTS CONNECTED WITH THE
PLANE-TREE.'

The first plane-trees that were spoken of in terms of high
‘admiration were those which adorned the walks of the Aca-
demy'® at Athens—{in one of which], the roots extended a dis-
tance of thirty-three cubits, and spread far beyond its branches.
At the present day, there is a very famous plane in Lyecia,
situate in close proximity to a fountain of the most refresh-
ing coolness ; standing near the road, with the cavity in its
rent which the tributary nations paid to the Roman treasury. Virgil and
Homer speak of the shade of the plane-tree, as a pleasant resort for festive
parties.

14 Tt is not improbable that Pliny, in copying from Theophrastus, has
here committed an error. That author, B. ix. c. 7, says: &v piv ydp r¢
*Adpia mAdravoy ol pacwy elvat, mAny wepi 6 Atopidovg iepdy* owaviay
02 kai dv 'Iralig waoy. * They say that ir Adria there are mo plane-
trees, except about the temgle of Diomedes: and that they are extremely
rare in Italy.” Pliny, probably, when his secretary was reading to him,
mistook the word ewaviav, “ rare,”” for 'lowavig, ¢ in Spain.’”

15 Tt has been remarked that, in reality, this process would only tend
to impede its growth. Macrobius tells us, that Igortensius was guilty of
this singular folly.

16 Sit\gte near the sea-shore. It was here that Plato taught. See B.
xxxi. €.
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interior, it forms a species of house eighty-one feet in width.
Its summit, too, presents the foliage of a grove, while it shields
itself with huge branches, each of which would equal an ordi-
nary tree in size, as it throws its lengthened shade across the
fields. In addition to this, that nothing may be wanting to
its exact resemblance to a grotto, there is & circle of seats
within, formed of stone, intermingled with pumice overgrown
with moss. This tree was looked upon as so worthy of remark,
that Licfnius Mucianus, who was three times consul, and re-
cently the legatus of that province, thought it a eircumstance
deserving of transmission even to posterity, that he, together
with eighteen persons of his retinue, had sat down to a banquet
in the interior of it.~ Its leaves afforded material for their
couches in the greatest abundance, while he himself, sheltered
from every gust of wind, and trying in vain to hear the pat-
tering of the rain on the leaves, took his meal there, and en-
joyed himself more than he would have done amid the resplen-
dence of marble, a multiplicity of paintings, and beneath a
cieling refulgent with gold.

Another curious instance, again, was that afforded in the
reign of the Emperor Caius.’” That prince was so struck with
admiration on seeing a plane in the territory of Veliternum,
which presented floor after floor, like those of the several stories
of a house, by means of broad benches loosely laid from branch
to branch, that he held a banquet in it—himself adding'® very
materially to the shade it threw—the triclinium being formed
for the reception of fifteen guests and the necessary attendants:
to this singular dining-room he gave the name of his ‘“ nest.”

At Gortyna, in the Isle of Crete, there is, in the vicinity of
a fountain there, a single plane-tree, which has been long cele-
brated in the records of both the Greek and the Latin language:
it never loses™ its leaves, and from an early period one of the
fabulous legends of Greece has been attached to it, to the effect
that it was beneath this tree that Jupiter lay with Europa ;
just as if there had not been another tree of a similar nature

17 Caligula. ;

8 It is su;;iosed that he here alludes sarcastically to the extreme cor-
pulence of C 'gula..

19 M. Feé, the learned editor of the botanical books in Ajasson’s trans-
lation, remarks, that this cannot have been the Platanus of the botanists,
and that there is no tree of Europe, which does not lose its leaves, that at
all resembles it. : .
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in the island of Cyprus. Slips of the tree at Gortyna—so
fond is man by nature of novelty—were at an early period -
planted at different places in Crete, and reproduced the natural
imperfections of the tree;* though, indeed, there is no higher
recommendation in the plane than the fact that in summer it
protects us from the rays of the sun, while in winter it admits
them. In later times, during the reign of the Emperor
Claudius, a Thessalian eunuch, the freedman of Marcellus
Aiserninus,? who, however, from motives of ambitioh had en-
rolled himself in the number of the freedmen of the emperor,
and had acquired very considerable wealth, introduced this
plane into Italy, in order to beautify his country-seat: so that
he may not inappropriately be styled a second Dionysius.
" These monstrosities o¥ other lands are still to be seen in Italy,
independently of those which that country has herself devised.

CHAP. 6. (2.)—THE CHAMZPLATANUS. WHO WAS THE FIRST
TO CLIP GREEN SHRUBS.

For we find in Italy some plane-trees, which are known as
chameeplatani,”® in consequence of their stunted growth ; for
we have discovered the art of causing abortion in trees even,
and hence, even in the vegetable world we shall have occasion
to make mention of dwarfs, an unprepossessing subject in every
case. This result is obtained in trees, by a peculiar method
adopted in planting and lopping them. C. Matius,® a member
of the Equestrian order, and a friend of the late Emperor
Augustus, invented the art of clipping arbours, within the last

eighty years.
cHAP. 7. (3.)—HOW THE CITRON I8 PLANTED.

The cherry and the peach, and all those trees which have
either Greek or foreign names, are exotics: those, however, of

20 The tendency, namely, to lose their leaves.

2t Grandson of Asinius Pollio. Tacitus tells us, that he was one of
those whom Piso requested to undertake his defemce, when charged with
having poisoned Germanicus; but he declined the office.

2 Qr ¢ ‘gmund plane-trees.” Itis bﬂ no means uncommon to see dwarf
varieties of the larger trees, which are thus reduced to the dimensions of
mere shrubs.

2 (C, Matius Calvena, the friend of Julius and Augustus Ceesar, as also
of Cicero. He is supposed to have translated the Iliad into Latin vérse,
and to have written & work on cookery.
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this number, which have begun to be naturalized among us,
will be treated of when I come to speak of the fruit-trees in
general. For the present, I shall only make mention of the
really exotic trees, beginning with the one that is applied to
the most salutary uses. The citron tree, called the Assyrian,
and by some the Median apple, is an antidote against poisons.*
The leaf is similar to that of the arbute, except that it has
small prickles® running across it. As to the fruit, it is never
eaten,® but it is remarkable for its extremely powerful smell,
which 1is the case, also, with the leaves; indeed, the odour is
so strong, that it will penetrate clothes, when they are once
impregnated with it, and hence it is very useful in repelling
the attacks of noxious insects. The tree bears fruit at all
seasons of the year; while some is falling off, other fruit is .
ripening, and other, again, just bursting into birth. Various
nations have attempted to naturalize this tree among them, for
the sake of its medical properties, by planting it in pots of
.elay, with holes drilled in them, for the purpose of introducing
the air to the roots; and I would here remark, once for all,
that it is as well to remember that the best plan is to pack all .
glips of trees that have to be carried to any distance, as close
together as they can possibly be placed. It has been found,
however, that this tree will grow nowhere® except in
Media or Persia. It is this fruit, the pips of which, as we
have already mentioned,” the Parthian grandees employ in
seasoning their ragouts, as being peculiarly conducive to the
sweetening of the breath. 'We find no other tree very hlgh]y
commended that is produced in Media.

CHAP. 8. (4.)—THE TREES OF INDIA,
In deseribing the country of the Seres, we have already

2 See B. xxiii, ¢. 55. Fée remarks, that the ancients confounded the
citron with the orange-tree.

% Fée remarks, that this is not the case. The arbute is described
in B. xv, c. 28.

2 In the time of Plutarch, it had begun to be somewhat more used. It
makes one of the very finest preserves.

21 At the dpreaent day, it 1s cultivated all over India, in China, South
America, and the southern parts of Europe. Fée says, that they grow
even in the open air in the gardens of Malmaison.

*® B, xi. ¢. 115, Virgil says the same, Georg. B. ii. ll. 134, 135.
Theophrastus seems to say, that it was the outer rind that was so used.
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made mention® of the wool-bearing trees which it produces;
and we have, likewise, touched® upon the extraordinary
magnitude of the trees of India. Virgil® has spoken in
glowing terms of the ebony-tree, one of those which are pecu-
liar to India, and he further informs us, that it will grow in
no other country. Herodotus, however, has preferred to
ascribe ® it to Afthiopia; and states that the people of that
conntry were in the habit of paying to the kings of Persia,
every third year, by way of tribute,** one hundred billets of
ebony-wood, together with a certain quantity of gold and
ivory. Nor ought we here to omit the fact, inasmuch as the
seme author has stated to that effect, that the Athiopians
were also in the habit of paying, by way of tribute, twenty
large elephants’ teeth. So high was the esteem in which
ivory was held in the year from the building of our city,
310: for it was at that period® that this author was com-
piling his History at Thurii, in Italy; which is all the more
remarkable, from the implicit confidence we place in him,
when he says* that up to that time, no native of Asia or
Greece, to his knowledge at least, had ever beheld the river
Padus. The plan of Athiopia, which, as we have already
mentioned,* was recently laid before the Emperor Nero, in-
forms us, that this tree is very uncommon in the country that
lies between Syene, the extreme boundary of the empire, and
Meroé, a distance of eight hundred and ninety-six miles; and
that, in fact, the only kind of tree that is to be found there, is
the palm. It was, probably, for this reason, that ebony held
the third place in the tribute that was thus imposed.

29 See B. vi. ¢. 20.

% Bee B.vii. c. 2. The tree to which he alludes is unknown.

3 Georg. B. ii. 1l. 116, 117,

32 B, iil ¢.97. There is little doubt that, under the general name of
‘“ ebony,” the wood of many kinds of trees was, and is st.i.lie imported into
the western world, so that both Herodotus and Virgil mey have been cor-
rect in representing ebony as the J)roduct of both India and Zthiopia.

32* Herodotus says tuwo hundred.

33 In Italy, whither he had retired from the hostile attacks of his fellow-
citizens, It is sugosed by Le Vayer and others, that Pliny is wrong in
his assertion, that Herodotus wrote to this effect while at Thurii; though
Dr. Schmitz is inclined to be of opinion that he is right in his statement.

3 B.iii. ¢ 115, .

35 B. vi. ¢. 865.
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CHAP. 9.—WHEN EBONY WAS FIRST SEEN AT ROME. THE VARIOUS
KINDS OF EBONY.

Pompeius Magnus displayed ebony on the occasion of his
triumph over Mithridates. Fabianus declares, that this wood
will give out no flame; it burns, however, with a very agree-
able smell. There are two kinds® of ebony ; the rarest kind
is the best, and is produced from & tree that is singularly free
from knots. The wood is black and shining, and pleasing to
the eye, without any adventitious aid from art. The other
kind of ebony is the produce of a shrub which resembles the
cytisus, and is to be found scattered over the whole of India.

cHAP, 10. (5.)—THE INDIAN THORN.

There is in India, also, a kind of thorn® very similar to
ebony, though it may be distinguished from it, by the aid of
a lantern even; for, on the application of flame, it will in-
stantly run across the tree. 'We will now proceed to describe
those trees which were the admiration of Alexander the Great
in his victorious career, when that part of the world was first
revealed by his arms. '

CHAP. 11.—THE INDIAN FIG.

The Indian fig*® bears but a small fruit. Always growing
spontaneously, it spreads far and wide with its vast branches,
the ends of which bend downwards into the ground to such a
degree, that they take fresh root in the course of a year, and
thus form a new plantation around the parent stock, traced in
a circular form, just as though it had been the work of the
ornamental gardener. Within the bowers thus formed, the
shepherds take up their abode in the summer, the space occu-
pied by them being, at once, overshadowed and protected by

3 Fée remarks, that the words of Pliny de not afford us any means of
'ﬁdﬁ:g precisely what tree it was that he understood by the name of ebony.

e borrows his account mainly from Theophrastus.

57 Tt is not known to what tree he alludes.

3 This account of the Ficus Indica, or religiosa, known to us as the
banian-tree, i8 borrowed entirely from Theophrastus. Fée remarks, how-
ever, that he is wrong in some of his statements, for that the leaves are not
erescent-shaped, but oblong and pointed, and that the fruit has not a plea-
sant flavour, and is only eaten by the birds.
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the bulwark which the tree thus throws around; a most
graceful sight, whether we stand beneath and look upwards,
or whether we view its arcaded foliage from a distance. The
higher branches, however, shoot upwards to a very consider-
able height, and, by their number, form quite a grove, spring-
ing aloft from the vast trunk of the parent tree, which
overspreads, very frequently, a space of sixty paces in extent,
while the shade that is thrown by it will cover as much as
a couple of stadia. The broad leaves of the tree have just the
shape of an Amazonian buckler; and hence it is that the
fruit, from being quite covered by the leaves, is greatly impeded
in its growth. The fruit, indeed, of this tree is but scanty,
and never exceeds a bean in size; being ripened, however, by
the rays of the sun, as these penetrate the leaves, the figs are
remarkable for their singular lusciousness, and are quite worthy
of the marvellous tree by which they are produced. These
. fig-trees are found, more particularly, in the vicinity of the
river Acesines.®

CHAP. 12. (6.)—THE PALA: THE FRUIT CALLED ARIENA.

There is another tree® in India, of still larger size, and
even more remarkable for the size and sweetness of its fruit,
upon which the sages*! of India live. The leaf of this tree
resembles, in shape, the wing of a bird, being three cubits in
length, and two in breadth. It puts forth its fruit from the
bark, a fruit remarkable for the sweetness of its juice, a single
one containing sufficient to satisfy four persons. The name of
this treeis “pala,” and of the fruit, ‘‘ariena.”” They are found in
the greatest abundance in the country of the Sydraci,** a terri-
tory which forms the extreme limit of the expedition of Alex-
ander.

There is another® tree, also, very similar to this, but bearing
a still sweeter fruit, though very apt to cause derangement of

39 See B. vi. c. 23. -

40 S%engel and Bauhin are of o%inion that the banana is the tree meant
here; Dodonsus thinks that it is the pomegranate. Thevet says that the
pala is the paquovera of India, the fruit of which is called pacona. The
account is borrowed from Theophrastus.

41 The Gymnosophists, or Brahmins,

£ Called Syndraci in B. vi. ¢. 25,

43 It is not improbable that the Tamarindus Indica of Linnsus is the
tree here alluded to: though M. Fée combats that opinion.
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the bowels. Alexander issued strict orders, forbidding any
one in the expedition to touch this fruit.

CHAP. 13.—INDIAN TREES, THE NAMES OF WHICH ARE UNKNOWN,
INDIAN TREES WHICH BEAR FLAX,

The Macedonijams® have made mention of various other
kinds of trees, the greater part of which, however, are without
names. There is one which resembles the terebinth 4 in every
respect, except the fruit, which is very similar to the almond,
though less in size, and remarkable for its extreme sweetness.
This tree was met with in Bactria, and some persons looked
upon it as a variety of the terebinth, rather than as bearing a
strong resemblance to it. As to the tree from which they
manufacture a kind of linen # cloth, in leaf it resembles the
mulberry-tree, while the calix of the fruit is similar to the
dog-rose.”” This tree is reared in the plains, and there is no
sight throughout the cultivated parts of the country that is
more enchanting than the plantations of it.

cuap. 14. (7.)—THE PEPPER-TREE.—THE VARIOUS KINDS OF
PEPPER—BREGMA—ZINGIBERI, OR ZIMPIBERI,

The olive-tree* of India is unproductive, with the sole
exception of the wild olive. In every part we meet with trees
that bear pepper,* very similar in appearance to our junipers,

# See Theophrastus, B. iv. ¢. 5.

4 Dalechamps and Desfontaines are of opinion, that the pistachio, or
Pistacia terebinthus of Linneus, is here alluded to; but Fée considers that
there are no indications to lead to such a conclusion.

% It is not improbable that he may here allude to the cotton-tres, of
which further mention is made in ¢. xxi. of the present Book.

47 Fée is of opinion that Cynorrhodon here means, not the dog-rose, but
the gall which is formed on the tree by the sting of the Cynips bedeguar.

“?ﬂFée expresses himself at a loss to conjecture what trees are here meant
by Pliny.

Ta Fég remarks, that there are many inaccuracies in the account here
iven by Pliny of the pepper-tree, and that it does not bear any resem-
Elance to the juniper-tree. The grains, he says, grow in clusters, and not
in a husk or pod; and he remarks, that the long pepper and the black pep-
r, of which the white is only a variety divested of the outer coat, are
istinet s?ecies. He also observes, that the real long pepper, the Piper
longum of Linnmus, was not known to the ancients.
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although, indeed, it has been alleged by some authors that they
only grow on the slopes of Caucasus which lie exposed to the
sun. The seeds, however, differ from those of the juniper, in
being enclosed in small pods similar to those which we see in
the kidney-bean. These pods are picked before they open,
and when dried in the sun, make what we call “ long pepper.”’
But if allowed to ripen, they will open gradually, and when
arrived at maturity, discover the white pepper; if left ex-
posed to the heat of the sun, this becomes wrinkled, and changes
its colour. Even these productions, however, are subject to
their own peculiar infirmities, and are apt to become blasted
by the inclemency of the weather; in which case the seeds
are found to be rotten, and mere husks. These abortive seeds are
known by the name of *‘ bregma,” & word which in the Indian
language signifies ‘“dead.” Of all the various kinds of pepper,
this is the most pungent, as well as the very lightest, and is
remarkable for the extreme paleness of its colour. That which
is black is of a more agreeable flavour; but the white pepper
is of a milder quality than either.

The root of this tree is not, as many persons have imagined,
the same as the substance known as zimpiberi, or, as some call
it, zingiberi, or ginger, although it is very like it in taste.
For ginger, in fact, grows in Arabia and in Troglodytica, in
various cultivated spots, being a small plant® with a white
root. This plant is apt to decay very speedily, although it is
of intense pungency; the price at which it sells is six denarii
per pound. Long pepper is very easily adulterated with
Alexandrian mustard ; its price is fifteen denarii per pound,
while that of white pepper is seven, and of black, four. It is
quite surprising that the use of pepper has come so much into
fashion, seeing that in other substances which we use, it is
sometimes their sweetness, and sometimes their appearance that
has attracted our notice; whereas, pepper has nothing in it
that can plead as a recommendation to either fruit or berry, its
only desirable quality being a certain pungency; and yet it is
for this that we import it all the way from India! Who was
the first to make trial of it as an article of food ? and who, I
wonder, was the man that was not content to prepare himself

% Fée remarks, that this is not a correct description of ginger, the Amo-

mum zingiber of Linnwus. Dioscorides was one of those who thought
that ginger was the root of the pepper-tree.
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by hunger only for the satisfying of a greedy appetite? Both
pepper and ginger grow wild in their respective countries, and
yet here we buy them by weight—just as if they were so
much gold or silver. Italy, too, now possesses a species of
pepper-tree, ssmewhat larger than the myrtle, and not very
unlike it. The bitterness of the grains is similar to that which
we may reasonably suppose to exist in the Indian pepper
when newly gathered ; but it is wanting in that mature fla-
vour which the Indian grain acquires by exposure in the sun,
and, consequently, bears no resemblance to it, either in colour
or the wrinkled appearance of the seeds. Pepper is adulterated
with juniper berries, which have the property, to a marvellous
degree, of assuming the pungency of pepper. In reference to
its weight, there are also several methods of adulterating it.

CHAP. 15, — CARYOPHYLLON, LYCION, AND THE CHIRONIAN
PYXACANTHUS,

There is, also, in India another grain which bears a consi-
derable resemblance to pepper, but is longer and more brittle ;
it is known by the name of caryophyllon.® It is said that
this grain is produced in a sacred grove in India; with us it
is imported for its aromatic perfume. The same country pro-
duces, also, a thorny shrub, with grains which bear a resem-
blance to pepper, and are of a remarkably bitter taste. The
leaves of this shrub are small, like those of the cyprus;® the
branches are three cubits in length, the bark pallid, and the
roots wide-spreading and woody, and of a colour resembling
that of boxwood. By boiling this root with the seed in a
copper vessel, the medicament is prepared which is known by
the name of lycion.* ' This thorny shrub grows, also, on

51 It is very doubtful what tree is here alluded to by Pliny, though cer-
tain that it 18 not one of the pepper-trees. Sprengel takes it to be the
Daphne Thymelea.

5z Tt has been suggested that under this name the clove is meant, though
Fée and Desfontaines express a contrary opinion. Sprengel thinks that it
is the Vitex trifolia of Linnseus, and Bauhin suggests the cubeb, the Piper
cubeba of Linneus. Fée thinks it may have possibly been the Myrtus
caryophyllata of Ceylon, the fruit of wlnch corresponds to the description
here given by Plin{.

8 See ¢, 52 of the f;reeent Book.

% Or “Lyeium.” 1t is impossible to say with exactness what the medical
liquid called “ Lycion” was. Catechu, an extract from the tan of the
acacia, has been suggested ; though the fruit of that tree does not answer
the present description. : :

VoL. IIIL : I
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Mount Pelion;® this last kind is much used for the purpose
of adulterating the medicament above mentioned. The root
of the asphodel, ox-gall, wormwood, sumach, and the amurca
of olive oil, are also employed for a similar purpose. The best
lycion for medicinal purposes, is that which has & froth on its
surface ; the Indians send it to us in leather bottles, made of
the skin of the camel or the rhinoceros. The shrub itself is
known by some persons in Greece under the name of the
Chironian pyxacanthus.®

CHAP, 16. (8.)—MacIB.

Macir,” too, is a vegetable substance that is brought from
India, being a red bark that grows upon a large root, and bears
the name of the tree that produces it; what the nature of this
tree is, [ have not been able to ascertain. A decoction of this
bark,; mixed with honey, is greatly employed in medicine, asa
specific for dysentery.

CHAP. 17.—sUGAR.

Arabia, too, produces sugar;® but that of Indiais the most
esteemed. This substance is a kind of honey, which collects

8 Fée suggests that this may possibly be the Lycium Europmum of
Linnsus, a shrub not uncommonly found in the south of Europe. .

% The Rhamnus Lycioides of Linnseus, known to us as buckthorn. Th
berries of many varieties of the Rhamnus are violent purgatives.

57 What he means under this head is not known. Fée speaks of a tree
which the Brahmins call macre, and which the Portuguese called arvore
de las camaras, arvore sancto, arvore de sancto Thome, but of which they
have given no further particulars, Acosta, Clusius, and Bauhin have also
i))rofessed to give accounts of it, but they do not lead to its identification.

e Jussieu thinks that either the Sonlamea, the Rex amaroris of Rumphius,
or else the Polycardia of Commerson is meant. It seems by no means im-
possible that mace, the covering of the nutmeg, is the substance alluded to,
an opinion that is supﬁorted by Gerard and lgesfontaines.

% ¢ Saccharon.” Fée suggests that Pliny alludes to a peculiar kind
of crystallized sugar, that is found in the bamboo cane, though, at
the same time, he thinks it not improbable that he may have heard of
the genuine sugar-cane; as Strabo, B. xv., speaks of a honey found in
India, prepared without the aid of bees, and Lucan has the line—

¢ Quique bibunt tenerd dulces ab arundine succos,”
evidently referring to & sugar in the form of a syrup, and not of crystal,
like that of the Bambos arundinacea. It is by no means improbable, that
Pliny, or rather Dioscorides, from whom he copies, confuses the two kinds
of sugar; as it is well known that the Saccharum officinarum, or sugar-
cane, has been cultivated from a very early period in Arabia Felix.
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in reeds, white, like gum, and brittle to the teeth. The
larger pieces are about the size of a filbert; it is only em-
ployed, however, in medicine.

CHAP. 18.—TREES OF ARIANA, GEDROSIA, AND HYRCANIA.

On the frontiers of India is a country called Ariana, which
produces a thorny shrub,” rendered precious by the tears
which it distils. It bears some resemblance to myrrh, but is
very difficult of access, by reason of the thorns with which it
is armed. Here, too, a poisonous shrub is found, with a root
like the radish,* and leaves like those of the laurel, By its
powerful odour it attracts horses, and was very nearly depriv-
ing Alexander of all his cavalry upon his first arrival there,
an accident which also happened in Gedrosia. A thorny
shrub® has been also spoken of as a native of the same
country, with leaves like those of the laurel, the juice of
which, if sprinkled upon the eyes, is productive of blindness
in all animssls. Another plant is also mentioned, with a most
remarkable odour, and full of diminutive serpents,®® the sting
of which is sure to cause instant death. Onesicritus states,
that in the vallies of Hyrcania, there is a tree resembling the
fig, and known as the occhus,® from which a honey distils
for two hours every morning.

cHAP. 19. (9.)—TREES OF BACTRIANA, BDELLIUM, CR BROCHON,
OTHERWISE MALACHA, OB MALDACON, SCORDASTUM. ADULTER-

% Tt is unknown what plant is here alluded to by Pliny, but Sprengel
suggests that it is the Acacia latronum.

% From the description, this would appear to be a sort of poisonous
horse-radish. .

8 There is a tree in India, as we are informed by Fée, which is known
as the Excwcaria Agallochum, the juice of which is remarkably acrid.
Sailors, on striking it with a batchet, and causing the juice to spirt into
their eyes, have been in danger of losing their sight. It is possible that
this may be the tree here alluded to by lilﬁy.

& He borrows the account of this marvelious shrub from Theophrastus.
No such plant is likely to have ever existed ; thoughsmall, and even large,
snakes may occasionally take refuge among shrubs and hollow trees.

® There is little doubt that the Hedysarum Alhagi of Linneeus is here
meant, from which a kind of honey or manna flows, known as * Eastern
manna, or tereniabin, It is not so high as the fig-tree, and is found in
Khorasan, Syria, Mesopotamia, and elsewhere. The manna distils prin-
cipally in the morning. 0

I



. 116 PLINY'S NATURAL HISTORY. [Book XII.

ATIONS USED IN ALL SPICES AND AROMATICS; THE VARIOUS
TESTS OF THEM AND THEIR RESPECTIVE VALUES.

In the vicinity, too, of India, is Bactriana, in which region
we find bdellium,® that is so highly esteemed. This tree is of a
black colour, and about the size of the olive ; it has leaveslike
those of the robur, and bears a fruit similar to that of the wild
fig, and in nature resembling a kind of gum. This fruit is
by some persons called brochon, by others malacha, and by
others, again, maldacon. When of a black colour, and rolled
up in cakes, it bears the name of hadrobolon. This substance
ought to be transparent and the colour of wax, odoriferous,
unctuous when subjected to friction, and bitter to the taste,
though without the slightest acidity. 'When used for sacred
purposes, it is steeped in wine, upon which it emits a still
more powerful odour. The tree is a native of both India and
Arabia, as well as Media and Babylon; some persons give to
the bdellium that is imported by way of Media, the name of
peraticum.® This last is remarkable for its brittleness, while,
at the same time, it is harder and more bitter than the other
kinds; that of India, on the other hand, is moister, and gummy.
This last sort is adulterated by means of almonds, while the
various other kinds are falsified with the bark of scordastum,
.that being the name of a tree® the gum of which strongly re-
isembles bdellium. These aduiteratioms, however, are to be
i detected—and let it suffice to mention it here, in relation to all

! other perfumes as well—by the smell, the colour, the weight,

| the taste, and the action of fire. The bdellium of Bactriana

/ is shining and dry, and covered with numerous white spots
resembling the finger-nails; besides which, it should be of a
cerfain weight, héavier or lighter than which it ought not to
be. The price of bdellium, in its pure state, is three. denarii
per pound.

6 Fée remarks, that it is singular that a resinous gum, such as bdel-
linm, should have been used in commerce for now two thousand years,
and yet its origin remain unknown. Kwmmpfer and® Rumphus are of
opinion, that the tree which produces it is the one known to naturalists as
the Borassus flabelliformis of Linnseus, or the Lontarus of others. It is
imported into Europe from Arabia and India, and is often found mixed
with gum Arabic.

8 Tlepurwcov; from mepara yijg, *“the remotest parts of the earth,”
from which it was brought.

6 The modern name of this tree is unknown,
»
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CHAP. 20.—TREES OF PERSIS.

Adjoining the countries which we have previously mentioned -
is Persis, lying along the shores of the Red Sea, which, when
describing® it, we have mentioned as the Persian Ses, the tides
of which penetrate far into the land. The trees in these
regions are of a marvellous nature ; for, corroded by the action
of the salt, and bearing a considerable resemblance to vegeta-
ble substances that have been thrown up and abandoned by
the tide, they are seen to embrace the arid sands of the see-
shore with their naked roots, just like 8o many polypi. When
the tide rises, buffeted by the waves, there they stand, fixed
and immoveable ; nay, more, at high water they are completely
covered ; a fact which proves to conviction, that they derive
their nutriment from the salt contained in the water. The
size of these trees is quite marvellous; in appearance they
strongly resemble the arbute; the fruit, which on the outside
is very similar to the almond, has a spiral kernel within.%®

caap. 21. (10.)—TREES OF THE ISLANDS OF THE PERSIAN SEA.
THE COTTON TREE.

In the same gulf, there is the island of Tylos,® covered with
a forest™ on the side which looks towards the East, where it
is washed also by the sea at high tides. Each of the trees
is in size as large as the fig; the blossoms are of an indescri-
bable sweetness, and the fruit is similar in' shape to a lupine,
but so rough and prickly, that it is never touched by any ani-
mal. On a more elevated plateau of the same island, we find
trees that bear wool, but of a different nature from those of the
Seres ; * as in these trees the leaves produce nothing at all,
and, indeed, might very readily be taken for thosé of the vine,

67 B. vi. ¢. 28,

68 Tt is supposed that the Rhizophora Mangle of Linnmus is the tree
that is here gescribed. It grows on all the coasts of India, from Siam to
the entrance of the Persian Gulf. It takes root on spots which have heen
inundated by the sea, and its boughs bend downwards, and taking root in
the earth, advance gradually towards the sea. The leaf and fruit have the
characteristics of those of the arbute and almond as here mentioned.

' B, vi. ¢. 32.

70 Fée suggests that some kind of mangrove is probably alluded to, of
the kind known as avicennia, or bruguiera,

7 See B. vi. ¢. 20.
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were it not that they are of smaller size. They bear a kind of
gourd, about the size of a quince; which, when arrived at
maturity, bursts asunder and discloses a ball of down, from
which a costly kind of linen cloth is made.

(11.) This tree is known by the name of gossypinus:?
the smaller island of Tylos, which is ten miles distant from the
larger one, produces it in even greater abundance.

CHAP. 22.~~THE TREE CALLED CYNA. TREES FROM WHICH
FABRICS FOR CLOTHING ARE MADE IN THE EAST.

Juba states, that about a certain shrub there grows a woolly
down, from which a fabric is manufactured, preferable even to
those of India. He adds, too, that certain trees of Arabia,
from which vestments are made, are called cyns, and that they
have a leaf similar to that of the palm. Thus do their very
trees afford clothing for the people of India. In the islands of
Tylos, there is also another tree, with a blossom like the white
violet™ in appearance, though four times as large, but it is
destitute of smell, a very remarkable fact in these climates.

CHAP. 23.——A COUNTRY WHERE THE TREES NEVER LOSE THEIR
LEAVES.

There is also another tree similar to the preceding one, but
with a thicker foliage, and a blossom like the rose. This flower
shuts™ at night, and, beginning to open towards sun-rise,
appears in full blow by mid-day; the natives are in the habit
of saying that in this way it goes to sleep. The same island
bears also the palm, the olive, the vine, and the fig, with
various other kinds of fruit. None of the trees in this island
lose their leaves ;™ it is abundantly watered by cool streams,
" and receives the benefit of rain.

7 « Cotonei.” To this resemblance of its fruit to the quince, the cotton-
tree, which is here alluded to, not improbably owes its modern name.

3 The cotton-tree, or Gossypium arboreum of Linnweus. It is worthy
of remark, that Pliny copies here almost literally from Theophrastus. Ac-
cording to Philostratus, the byssus, or fine tissues worn by the Egyptian
priests, were made of cotton.

7 The Malthiola incana.

75 Fée suggests that this may be & Magnolia; but, as he remarks, most
plants open and shut at certain bours; consequently, this cannot be re-

ed gs any peculiar characteristic, sufficient to l