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PREFACE TO SECOND EDITION

— O e

THE fact that a large first edition of Ants and their Ways
has been exhausted is an encouraging evidence that its
publication satisfied a widely-felt need. This new edition
is issued with but few additions. I have been fortunate
in the re-discovery, at Bournemouth, of the species first
captured unwittingly by the son of the late Mr. Frederick
Smith, the celebrated Hymenopterist, to which species I
have given the name of Fvrmica glabra. After many a
careful search, during frequent visits to that charming
watering-place, which may be fairly designated the metro-
polis of the ant-world, I was rewarded in 1892, and again
in 1893, by noticing, in the sunshine on the heather and
the gorse, several workers, and, in 1892 for the first time,
the queen, with a body-guard of her faithful subjects, taking
a constitutional, I was thus able to make acquaintance with
this brilliant species in its home. Since the publication
of the first edition, I have, in company with the Rev. Canon
Fowler, who kindly acted as my guide, met with several
extensive colonies of the very rare species Diplorkoptrum
Jugax, near Sandown, in the Isle of Wight, and was made
happy in witnessing the harvesting instinct in the delicately
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Entomological Society, reprinted from the Z7ansactions of
the Society for December, 1880—a valuable contribution to
the study of the British species. In this work he adopts
a specific characteristic for the female of Formica aliena
which I had brought forward in one of my papers, and
which had been recognised as distinctive of the species by
my late friend, Mr. Frederick Smith of the British Museum,
formerly President of the Entomological Society, an eminent
Hymenopterist, to whose unwearied kindness and invaluable
assistance I shall ever remain indebted. He, some twenty
years ago, first stimulated my interest in the study of British
ants into active exercise, and ever encouraged and aided
me in my pleasant and profitable investigations, until his
much lamented death in January, 1879. I have since
secured possession of the greater part of his valuable
collection of foreign Aculeate Hymenoptera, in which is
numbered about six hundred different species of ants from
almost every part of the world, as well as nearly two
hundred and seventy species of the allied families Mutillide
and ZZiynnide, popularly called Solitary Ants, and classed
by Mr. F. Smith under the Heferogyna. Mr. Smith’s
manuscript lectures, with their practical and pictorial illus-
trations, have tended also to enrich my happy experiences
of the wonders of the formic world. \

I have been thus explicit in directing the attention of
the reader to these sources of new entomological wealth,
that he may be prepared to find in the present publication,
not merely a reprint of my former papers, but rather the
outline of an old picture filled in with fresh lights and
shadows.
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The author desires to place on record his appreciation
of the value of the illustrations which so enhance the
interest of his work, and which with but few exceptions
were engraved from the well.executed drawings of his wife :
these exceptions being Fig. 34, in preparing which she
availed herself of a skilful sketch by Miss E. E. White, and
Figs. 39-43, which were taken from original diagrams by
the late Mr. F. Smith,

If the reader can glean from the perusal of this imperfect
attempt to give form and colouring to one of the most
marvellous provinces of the wondrous empire of the King
of Glory, some portion of the untold pleasure it has brought
to-my own mind in making it, I shall be more than satisfied,
especially should the perusal lead to a more emphatic and
practical recognition of the truth of the inspired declaration
—¢The works of the Lord are great, sought out of all them
that have pleasure therein.’
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ANTS AND THEIR WAYS

‘A LITTLE PEOPLE,” BUT fEXCEEDING WISE’

—_———

CHAPTER 1.

The interest that clings to the study of ants—Their classical association
—Their biograpﬁer of the last century—Their prehistoric origin
—Their connection with amber—The ancestry of the white ant—
The formation of amber—Dr. Livingstone and Sir John Kirk on
the copal gum of Africa—The Kauri gum of New Zealand—The
fossil resin of Galicia.

AN entrancing charm undoubtedly clings to the marvellous
history of ants, most appositely designated by the inspired
naturalist as ‘a little people,” but ¢ exceeding wise.” From
the time of Solomon to the present the movements and
economy of this Lilliputian race have awakened in the
observant mind feelings of the deepest interest, well-merited
respect, and unfeigned astonishment. Whether it be in the
record of revealed truth, in the chronicles of heathen
mythology, in the pages of historians, in the songs of poets,
in the enchanted ground of elf-land, amid the graphic
records of travellers’ experiences, in the letterpress of the
British essayists, between the attractive covers of serials and
periodicals, in the columns of newspapers, in the archives
of governments, in the popular literature on natural history,
in the more systematic registration of the wonders of
natural science, and in the faithful observation and patient
B





















24 ANTS AND THEIR WAYS

specimen of a fossil resin from Galicia, of a light brown
colour, through the transparent sides of which I can trace
many insect organisms, and one ant of a dark brown
colour, with a reddish tinge, in a beautiful state of pre-
servation.
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CHAPTER 1II

Moming walk to Blackheath—First sight of the little people at home
—Representatives of two tribes under one roof—Ancient names
for the ant—Many species found under stones.

THE lines of my first discoveries in the ant world radiated
from London, and I would urge the reader to accompany
me in imagination to the pleasant neighbourhood of
Blackheath, and enjoy a healthful ramble through sunny
field and sombre wood. The morning air is invigorating
and exhilarating. It is in the month of January, 1861.
The bitter frost is gone; the pools, however, are still ice-
bound, and the rivulet, gathering strength from melting
snow, gurgles through the meadows, for Nature, smiling, is
for a while casting aside her wintry garments, The welcome
sun shines gloriously, and wakens into songs of gladness the
feathered warblers in the leafless hedges. The hare bounds
gracefully across our path; the frightened game flutters
with the well-known scream from woodland cover. The
sunlight reveals lichens and mosses creeping over the
gnarled trunks and bare arms of British oaks, The fungy,
too, we notice, helping to adorn and beautify ; and see how
beneath the gentlest pressure their blossom goes up as
golden dust. We very soon come upon an extensive colony
of the little people I am in search of, and not one colony,
but many; a raised turf-mound indicating the position of
each colony. Spade in hand, we enter several of their
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Stonehouse, and also in the charming neighbourhood of
Lynmouth and Minehead, the different species, however,
maintaining perfectly distinct establishments under the
common roof. When dislodging the stone and disturbing
the two colonies, the two species, pouring out of their
respective chambers to ascertain the cause of the disturb-
ance, have not unfrequently come into contact, and a
desperate conflict has ensued, the unhappy consequence,
possibly, of a misunderstanding having sprung up as to
the occasion of their discomfort, and each attributing it
to the unwarrantable interference of its near neighbour.
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than one extensive colony in the same locality, under
Canon Fowler’s guidance. In Ponera contracta and Ponera
punctatissima, both found in England and very rare, the
latter discovered by myself in a hothouse of Mrs, Frith,
of Highlands, Minchinhampton, Gloucestershire, the female
has from 100 to 150, the worker from 1 to 5. In the
small worker the eye appears to me to be obsolete.

In some species two kinds of workers are found, the
large and the small. In Apkenogaster barbara, the harvest-
ing ant, we find the large worker to possess about 230
facets .in its compound eyes, and the small between 8o
and go. In Camponotus ligniperdus the large worker has
nearly 500, and the smaller about 450 ; neither of these
spegies is found in Britain.

According to Mr. Bates,® among .the foraging ants, or
Ecitons, of the Amazon Valley, are found species which
have no eyes of the faceted structure, but have eyes com-
posed of a single lens, such as Eciton legionis, Eciton
drepanophora.  Another species, Eciton crassicornis, has
eyes sunk in deep sockets. This ant attacks the nests of
other stinging species (Myrmica), and always avoids the
light, concealing itself under leaves and prostrate timber,
and, in the open, marches in secret beneath covered arcades
which it forms as it goes along. The Eciton vastator has
no eyes, but the collapsed sockets mark the position they
should occupy ; and in the Eciton erratica the sockets are
wanting as well as the eyes. These both march under
covered ways of their own construction, which they form
rapidly as they advance through the thickets of their
hunting-ground.

In the driver ants of Africa, no eyes can be discovered ;
they seem to have no settled dwelling-place, and are always
on the march, searching houses for their prey, and crossing
streams by forming floating or suspension bridges of their

1 See The Naturalist on the River Amazons, by H. W. Bates, F.L.S.,
PP- 358, 359.
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own bodies, and must be guided in their movements
entirely by scent. I suspect this is the case in a great
measure with all ants. Their vision seems very imperfect,
and their sense of smell most acute. I have interrupted
the course of an ant with. a burden in its mandibles,
removing the burden but a short distance, and the ant has
had the greatest difficulty in finding its lost treasure, though
no obstacle intervened to hide it from view. .

The special functions of the compound and simple eyes
it is somewhat difficult to determine. I am of opinion
that the faceted eyes are of service only for near objects,
and the oce/li for long distances and for the guidance of
the males and females of the little people when on the
wing in the pleasant sunbeams. This conclusion is
strengthened by the fact that it is the winged sexes which
are furnished with oce/li, while in the workers of the same
species they are either very minute or obsolete. In the
Formica flava (Lasius flavus) they are very minute. In
the family Myrmicide they are wanting in the workers of
the different genera and species, but present in the males
and females. In the solitary species (genus Mutilla), which
consists of two sexes, males and females, the males have
ample wings and are furnished with oce/, and the females
are without wings and have no ocel/i.

It thus appears to my mind conclusive that we have
discovered the true function of the oce//i, This conclusion
is confirmed by an experiment of Réaumur upon a bee.
Bees also are furnished with oce/Zs, and to test their function,
Réaumur, according to Shuckard, ‘covered them with
a very adhesive varnish, which the bee could not remove,
and then he let it escape. He found upon several repeated
trials that the insect flew perpendicularly upward and was
lost.”! It thus seems to be established that the bee in
losing the vision of the oceli, lost with it all power of
control in flight, and all sense of distance and direction.

! See British Bees, by W, E, Shuckard, p. 27.
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within the range of practical observation. This we may
judge to our satisfaction when, after a few days, the screen
is withdrawn for a short season, and the marvels of the
constructive instinct of the little people revealed to our
wondering gaze.

The assumption upon which the observations of Sir
John Lubbock are founded, viz. that the ants very much
dislike the light, must be accepted with a certain degree of
qualification. That they prefer working underground is
certainly true, and that they construct their chambers and
passages out of sight is clearly established, and that they
will not work against the sides of the bell-glass if exposed
to the light, is undoubted fact. But it is not, I believe,
because they dislike the light, but because, for sanitary,
educational, and protective reasons, it is necessary that their
many chambers should be arranged at certain depths below
the surface, and therefore at varying distances from the light
of day. i

Such an arrangement is demanded, to be more explicit,
in order to promote the health of the colony, to provide
a safe retreat in case of heavy rains or other violent causes
of disturbance, to forward the development of their young,
which are very sensitive to changes and degrees of
temperature, and to make preparation for their own
hybernation, and in some instances also that of the
autumn brood.

The different species of the little people pass the winter
months in suitable chambers many inches below the
surface, and in two instances the larvae hatched out in the
late autumn, as far as 1 have been able to ascertain, do
the same, viz. those of Formica flava (Lasius flavus), a fact
generally known, and also, as I have recently discovered,
the larve of Myrmica levinodis.

Now, to go a step further, so far from manifesting a dislike
to light and avoiding it, ants are attracted by it, and cannot
live without it, since the heat with which it is associated is
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necessary for their preservation, their increase, their health
and wealth. This I have discovered by an extensive series
of experiments—I may say by hundreds of observations
made as far back as the year 1861, during the four months
of March, April, May, and June.

" I have noticed that when the light of the candle is
introduced into the nest through the glass sides of an
artificial formicarium, the ants, instead of shunning it,
gladly welcome it, crowd the chambers and passages
illuminated, and bring forward their pupz and larve to
benefit by its pleasant warmth, to which they are keenly
and intensely sensitive.

Take a few illustrations from my record of observations,
On March 22, 1861, I examined a formicarium which
I had established at my lodgings in Fleet Street in the
immediate vicinity of old Temple Bar. The formicarium
contained a colony of Formica flava (Lasius flavus). The
ants had formed many tiers of chambers with connecting
passages against the glass. I removed the screen, and
with the light of a candle I illuminated the chamber at
11 P.M. In one upper chamber, marked (A), I found six
cocoons ; one cocoon was being moved downwards by
a worker ; the light, however, checked the downward
movement of the nurse, which gradually brought it back
through the intricate windings of the passages until it
reached the nursery, where it deposited its precious charge,
thus making seven in the illuminated chamber. In ten
minutes two mbre cocoons had been added.

On March 28, 10.20 P.M.,, Oon removing the screen I
found that there were no larve or pupe in any chamber.
I brought a candle to bear directly on chamber (A), and
the ants began to show activity and collect in this upper
chamber. At 10.45 one cocoon was carried into (A) by a
willing nurse. At r11.50 this cocoon was deposited in (A)
in care of two nurses.

April 1—at 7.15 AM. The sky being overcast, I
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noticed one cocoon in chamber (7), and one in chamber (8).
At 10.35 AM. The rain is falling :

1 pupa! in chamber (5)

2z pupe in ,  (7)
1 pupa in ,, 8)
3pupe in ,,  (9)
3pupz in , (A)
2pupe in , (B)

On this same day I took the formicarium about noon
in a cab from Fleet Street to Paddington. I examined it
at 12.30 ; I found the passage marked (X) nearly obliterated
by the journey, and no pupz were visible in any of the
chambers, I then placed a light near the glass, exactly
opposite chamber (B). At 12.45 two pupz were brought
into (B).

At 12.50 there were 5 pupe in (B)
At 1.0 ”» ” II » ”»
At 1'30 » ” 24 i bR}

and five pupae in chamber (g). Red ants, Myrmica
scabrinodis, clustered in chamber (K). At 1.30 another
pupa brought up to (B). Lightremoved. At 2.15 I found
eleven pupz in (B). I observed another pupa brought up
to (B), so making twelve pupz. No pupz in chamber (g).

At 2.15 only one or two red ants in (K).

At 2.15 a larva in chamber (Z), in possession of a
nurse, who handed it over to another, who disappeared
with it.

At 4.55 I noticed that all the pupa had been removed
from chambers (B) and (g), and that the passage (X) had
been repaired. I observed how the labourers dug with
their feet, and then removed the earth with their mandibles.

I again applied the light. At s5.17 there were forty-two

! All the pupz referred to in these experiments were inclosed in
cocoons, as they belonged to Formica flava (Lasius flavus).
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pupe in (B) and four pupz in (A). The candle was now
removed.

At 6.20 I took the formicarium in a cab to a lecture I
had to deliver, and at 7.30 I uncovered the bell-glass—
there were now no pupz visible and but very few ants. 1
applied the light towards the close of my lecture at 9.15,
and at g.30 numbers of ants put in an appearance, and
there were many pupz in the upper chambers. The nurses
were busily occupied in carrying their youthful charges into
the upper chambers,

A working-man told me, after the lecture, that his father
often hung up things to a beam in a hothouse to tempt the
ants, e.g. a melon, The ants were some time before they
discovered the prize, but the first to find it always went
back to inform the others, when they came in large numbers
to enjoy the fruit. The hardy son of toil added, ‘So it
appears the ants are not selfish.’

I then returned to Fleet Street. It was now past
midnight—12.15. I examined the formicarium ; only one
pupa was visible in a passage very low down. The passage
(X) I found in a great measure obliterated again. At 12.17
there were no pupa visible.

At 8.30 the next morning, April 2, there was rain. I
uncovered the glass.

At 9.50 I noticed that two pupa were carried up and
disappeared in (A).

The red ants gathered under a stump (T) and the black
ants, Formica fusca, upon it. The yellow ants had nearly
restored their work of yesterday in (X), which had been
obliterated by the homeward journey.

At 12.55 there were twenty-two pupz in chamber (B)
cherished by the nurses. The sun was now shining on the
Jormicarium. At 4.0no pupz were visible, the formicarium
being in the shade.

To prove that the ants are attracted by the light because
of the heat with which it is associated, I may mention that
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CHAPTER 1V.

Continuation of the subject of the effect of light and colour on ants
~The prismatic colours possess different powers of illumination
and varying degrees of heating power—The invisible rays at each
end of the spectrum—The different coloured rays, as well as the
invisible rays, possess more or less of chemical action—The
significance of Mr. Busk’s suggestion that certain colours are
avoided by the ants because the chemical rays are distasteful to
them—Professor Tyndall’s demonstration, after Melloni, of the
diathermancy of bisulphide of carbon—Sir John Lubbock’s
experiments with bisulphide of carbon and sulphate of quinine—
His inference therefrom, and how far it should be modified.

LET us now see what inferences may be drawn from the
beautiful experiments of Sir John Lubbock. The white
sunbeam, when made to pass through a prism, is found to
be composed of seven different colours, viz. violet, indigo,
blue, green, yellow, orange, red. These differently-coloured
rays possess also different powers of illumination, those
rays nearest the centre being more luminous than those
nearest the two sides of the spectrum. The lightest green
or deepest yellow, occupying a central position in the seven-
coloured band of light, would manifest most intense illu-
minating power. The different colours also possess varying
degrees of heating power.

This fact was discovered by the illustrious Herschel?
when viewing the sun through his telescope, which he had
darkened by glasses of many colours, He at one time

! See 7he Popular Encyclopedia, article on © Light,’ p. 465.
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Jfusca, containing about 170 ants, Those ants, as I know
by previous observations, seek darkness, and would certainly
collect under any opaque substance. I then, after counting
the ants under each strip, moved the colours gradually at
intervals of about half an hour, so that each should by
turns cover the same portion of the nest. The results were
as follows, the numbers indicating the approximate numbers
of ants under each glass (there were sometimes a few not
under any of the strips of glass) :—

1 . . . Green, Yellow. Red. Violet.
50 40 8o o

2 . . . Violet. Green. Yellow. Red.
o 20 40 100

3 Red. Violet. Green. Yellow.
60 o 50 50

4 Yellow. Red. Violet. Green.
50 70 1 40

5 Green. Yellow. Red. Violet.
30 30 100 1

6 Violet. Green, Yellow. Red.
o 14 5 140

7 Red. Violet. Green. Yellow,
50 o 40 70

8 Yellow. Red. Violet. Green.
40 50 1 70

-9 Green. Yellow. Red. Violet.
60 35 65 o

10 . . . Violet. Green. Yellow. Red.
I 50 . 40 79

1T . . . Red Violet. Green. Yellow.
50 2 50 60

12 . . . Yellow. Red. . Violet. Green.
35 55 o 70

Average red over 70; green, 48; yellow, 45 ; violet, 1.

¢ Adding these numbers together, there were, in the
twelve observations: under the red, 8go ; under the green,
544 ; under the yellow, 495 ; and under the violet only 5.
The case of the violet glass is most marked. To our eyes
the violet was as opaque as the red, more so than the green,
and much more so than the yellow; yet, as the numbers
show, the ants had scarcely any tendency to congregate
under it. There were nearly as many under the same area
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To explain this familiar incident there is no need of the
supposition that the ants dislike the light. In all these
cases there is necessarily the destruction of a portion of
their tenement ; and the little people by wisely withdrawing
themselves and the young brood into the hidden recesses of
their castle, ensure the safety and perpetuity of the formic
establishment. Some species are more fearless than others,
and resent attack or intrusion, as the Formica sanguinea,
F. rufa, F. congerens, and F, exsec/a, which turn upon their
assailant, Others are more timid, such as Formica fusca,
which takes to flight with the utmost expedition, except
where it has been educated by the senguinea, when it, in a
measure, shares the latter’s valour. The reason, then, why
some ants escape with the young brood more rapidly than
others, when light is flashed in upon the chambers of their
home, must be attributed, not to a more intense dislike
to light, but to a more timorous disposition, or, it may be,
to a greater development of that discretion which is the
better part of valour.

Once more, the fact that ants prefer to work out of sight
should not be attributed to their aversion to light. The
South American ZEcifon, which marches under a covered
way which it constructs while engaged in a predatory
expedition, is fsofally blind, and cannot therefore be
materially affected by the light. The peculiar habit must
belong to it rather for protective or strategic purposes.
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CHAPTER V.

The mouth with its allied appendages and their uses—The thorax
and nodes of the petiole of the abdomen—Formic acid—A
traveller’s experience—A missionary’s experience—The sting of
an ant—The number of species of British ants—The house ant
of Madeira added to the list—Naturalised ants—Saunders’s
enumeration—The common house ant—Details as to its habits—
Another Madeira ant found in London—Its tastes and distribution.

LET us now continue the examination of the worker of
Myrmica scabrinodis. Imagine the little creature to- have
its mouth wide open, and what a strange apparatus! There
is a small fleshy tongue, and under-lip, called the Zabium,
furnished with a pair of jointed sensitive feelers, or palpi,
called also anfennule, by which, it may be, it is enabled to
taste its food before it passes down its throat, and are known
generally as Jabial palpi. There is another pair of feelers
attached to the membranous lower jaws, or maxille, longer
than the former, by which, possibly, it can, as with fingers,
test the nature of its food before it is swallowed, or assist
in satisfying its own hunger and that of its infant progeny.
These are designated maxillary palpi. What are those
strange-looking implements on each side of its mouth, very
like the horns of the stag-beetle in miniature? These
implements are most serviceable to the little people,
Fancy yourselves, my readers, if you can, without teeth,
jaws, and arms ; would you not feel very uncomfortable and
helpless? So would the little people were they deprived of
their mandibles, Though placed outside the mouth, they
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serve them as jaws, furnished as they are in most cases with
sharp and strong teeth. They answer also the purpose-of
arms, enabling their possessors to carry their food into their
storehouses and nurseries, and their young from one
chamber to another ; their enfeebled companions, when, in
an emergency, it is necessary to change their position with
all expedition ; and their dead, when it becomes their duty
to remove them from their home to the cemetery. They

Fic. 7.—M. scabrinodis, with open mandibles; 1, flagellum of antennz ; 2, scape
of antennz, with acute angular lobe; 3, mandibles; 4, prothorax; s, meso-
thorax ; 6, metathorax, with spines—4, 5, and 6 formin the thorax ; 7, nodes of
the petiole ; 8, abdomen ; 9, coxa ; 10, trochante: and 10 forming the haunch ;
11, femur (thigh); 12, tibia (shank); 13, tarsus (five-jointed foot with two toe-
claws).

also use these wonderful implements as saws, by which

they prepare the material, gathered, too, through their aid,

wherewith to build their habitations, With them they
channel out the earth or wood to construct the chambers
and corridors of their dwelling.

The ant is divided into three parts—the head, the thorax,
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the same roof, though keeping perfectly distinct establish-
ments; that is to say, Myrmica scabrinodis differs from

~

F1G. 8.—Formica flava (Lasius flavus). Female. a, magnified ; 4, natural size ;
¢, costal area, or marginal cell.

Formica flava. First, the nurse and labourer is, as a rule,

nearly twice as large as the average-sized yellow worker,

the individual workers of this last-named ant differing

considerably in length. Secondly, the red is armed with

FiG. g—Formica flava (Lasius flavus). Male, a4, magnified; 4, natural size,

a weapon of defence and offence, while the yellow is
stingless. To compensate, however, for this loss—thirdly
—the yellow worker possesses what the red has not, the
ocelli in the crown of its head, though in the smaller
examples they are not discernible ; these ocelli assisting it
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been discovered in Palestine, and that in the Mishna, or
text of the Talmud, there are directions as to the rights of
the gleaners in the case of corn found in the granaries of
ants, wherein it is stated that if discovered after the reapers
have passed, the upper part of the heap of grain shall go
to the poor, and the lower to the proprietor of the field,
though the Rabbi Meir expresses the opinion that the
whole should go to the poor.

This interesting Jewish legislative enactment is fully
discussed by Moggridge; and we may, with him, draw
therefrom the just conclusion that the harvesting ants of
Syria had earned a place in the ancient records by amassing
stores of grain of sufficient size, and so disposed, as to make
them worth collecting.
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CHAPTER VIIL

The harvesting instinct of ants—Called in question by Gould,
Latreille, Hiiber, and others—The ancient belief true—The
repudiation of the harvesting instinct accounted for—British ants
possess the instinct—The reference in the Mishna—Lieut.-Col,
Sykes’s notice of the A¢a providens of India—The agricultural
ant of Texas—Dr. McCook’s account of Pogoromyrmex barbatus
—The architecture of their houses—The large formicaria in
the neighbourhood of Austin, Texas, described—The Ecodoma
cephalotes of South America—Belt discovers them to be mushroom
growers—Honey ants—Other harvesting ants in America—Are
they found in the Holy Land ?

IT may be both interesting and instructive to my readers
to consider more in detail the harvesting instinct of the
little people. The following* are the significant declarations
of Solomon :—

‘The ants are a people not strong, yet they prepare their
meat in the summer’ ‘Go to the ant, thou sluggard;
consider her ways, and be wise: which having no guide,
overseer, or ruler, provideth her meat in the summer, and
gathereth her food in the harvest’ Notwithstanding these
explicit statements of Revelation, the harvesting instinct in
the little people has been called in question, explained
away, or even denied by theological students and eminent
naturalists, The Rev. Wm. Gould, the historian of British
ants in the last century, was the first, it is supposed, to call

! Prov. xxx. 25} vi, 6-8.
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from the burning plains of India, and from Sinai and
Jerusalem, those two sacred spots where the Law and the
Gospel respectively were promulgated for the instruction
and the enlightenment and salvation of the world; and as
the little harvesters thus are one with the whole creation in
raising an unconscious chorus of praise to Him who sitteth
upon the throne, may we gladly and intelligently add our
songs of thanksgiving to the Author of our being and our
bliss !
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time, methodically repressing their enthusiasm and natural
longing for independence. These frolicsome exercises I
have witnessed in the case of the Formica aliena (Lasius
alienus), when the sun has shed its gladsome rays suddenly
upon them through the glass sides of one of my artificial
Jormicaria, or formic crystal palaces. I have been also
delighted to witness them in the case of the Formica flava
(Lastus flavus), when, having placed a formicarium which
inclosed this common yellow species near the fire, and the
welcome heat caused the little people to swarm in the
passages and testify their gladness at the suddenly increased
temperature, they seemed hardly to be able to contain
themselves for joy. They embraced each other, and
skipped and danced like playful lambs or kittens.
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are covered with a thin membranous envelope, which is
common also to those pupe which are robed in silk, from
which they cannot extricate themselves without the kind
assistance of the nurses. These naked pupz are some-
times spotless white, sometimes yellow, sometimes light
brown, and sometimes nearly black, according to the sex
and age, assuming, doubtless, the colour of the perfect
insect the nearer it reaches the period of liberation from
itsbonds. The pellicle fits the pupz like a glove, so closely
that every part of the future ant is distinctly indicated, viz.
the antennz, thorax, peduncle with its nodes, abdomen, legs,
and undeveloped wings, predicting unhesitatingly the sexes,
In the year 1879 I obtained pupz of the rare M. Qobicornis,
and I could identify the species from its distinguished
characteristic, the little horn on the scape of the antennz,.
being seen by reason of its delicate and closely-fitting
vesture.
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The little sextons utilised the earth-laden card-tray for the
burial of some of their dead by carrying the corpses into
the cavity formed beneath the tray, the tray forming the
slab of, to them, an extensive vault.

From all that I have witnessed and now narrated, surely
we may safely affirm that, in their due regard for health
and cleanliness, and especially in the disposal of their dead,
and in their varied funeral rites, the little people show their
wisdom. However, their affection for the living is greater
than their respect for the dead. One mourner I observed
some time back in another formicarium bearing off a corpse
to burial ; it let down its burden that it might rest a while,
when, looking round, it espied a larva lying helplessly upon
the ground. It immediately forsook the dead body of its
comrade, to be interred later by itself or another worker,
and clasped fondly the tender youngster in its mandibles,
and carried it doubtless to the nursery; but I had not time
to note the track the foster-mother took.
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And this is how these and other allied experiments are
summarised : '—

¢ The general results were that the ants removed forty-one
friends and fifty-two strangers. Of the friends, thirty-two
were carried into the nest, and nine were cast into the
water, Of the strangers, on the contrary, forty-three were
thrown into the water ; only nine were taken into the nest,
and seven of these were shortly afterwards brought out
again and thrown away; indeed, I fully believe that the
other two were treated in the same manner, though we
could not satisfy ourselves of the fact. But it was only by
very close observation that the seven were detected, and
the other two may well have escaped notice. It seems
clear, therefore, that even in a condition of insensibility
these ants were recognised by their friends.’

! Ants, Bees, and Wasgs, p. 117.
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a single life, I now clearly understood that my most
sanguine and anxiously cherished hopes had been fully
realised, and that I had confirmed in my own experience
the wondrous fact that X sanguinea is not only a slave-
owner, but a slave-maker.
















































ANTS AND THEIR WAYS 195

underground nest-space, all showing full organisation, with
queens, males, cocoons, and larve, and all having galleries
and chambers perfectly formed and wholly undisturbed.
Besides these, three colonies of the erratic ant were
established upon the clearing. The nests of the small
red ants were found within the cone itself, and one of
them extended for eight inches directly across it. The
small black ants were also nested within the cone, and had
a domicile which was almost a miniature reproduction of
the interior of an Occident nest.’

In conclusion, though we cannot exactly sympathise
with the sanguinez in their kidnapping proclivities, yet we
are forced to commend their wisdom in taking off their
slaves when in an unconscious state, their diligence in
educating them, their kindness to them at all times, as
evidenced by the affection of the slaves towards their
masters, for though possessing ample opportunities to
escape, being at perfect liberty to go in and out of the
common home, according to their pleasure, they yet never
attempt to run away. In fact, from personal observation, I
can confidently assert, without fear of contradiction, that the
masters treat their auxiliaries as Seneca tells one of his
correspondents that he should treat his slaves, not like
beasts of burden, but as humble friends.
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transported safely from Bournemouth, but unhappily his
intentions were frustrated by the common garden ant, 7
nigra, who resented the trespass upon what it doubtless
considered its own rightful domain, and in strong force
attacked and stormed exsecta’s Lilliputian castle, and took
the whole garrison prisoners, forming a triumphal procession
from the citadel to its subterranean stronghold, each warrior
of F. nigra bearing in its mandibles a captive exsecta.
Strange to say, not a single member of the captured garrison
ever reappeared, and the inevitable conclusion drawn from
the incident was, that the conquerors devoured their luckless
prisoners, and not, as Mr. Smith had hoped, that he had
discovered F. nigra (L. niger) in the act of conducting a
slave-making expedition.
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CHAPTER XVIIL

F. rufa and F. sanguinea take in lodgers—Distinct species found in
the nests of other ants also—The jet ant both carpenter and
wood-carver ; sometimes a miner—The garden ant discovered to
be a wood-carver—The author also discovers F. umbrata (L.
umbratus) as wood-carver and carpenter—The plasterer and tent-
maker from Sierra Leone—The umbrella ant—The thorn-nests
of Pseudomyrma modesta from Panama—The ¢bull-dog’ ants in
South Australia—The driver ant of Africa.

WE have noticed in a previous chapter, while investigating
the domestic arrangements of ., sanguinea, how its mansion
is sometimes transformed into an hotel, this enterprising
ant, with the help of its sable dependants, offering accom-
modation to many other species, who seem well satisfied
with their comfortable quarters. /7. rufa takes in lodgers
also. I have already called attention to the presence of a
small party of F. fava in the commodious domicile of £
rufa in the valley of the Horner. You must know that a
very distinct species of ant, palereddish, smooth and
shining, is found in the nests of Z. rufz and £ congerens.
I have only heard of its being discovered in association with
F. rufa in this country. They have been found in the
nests of £, rufa in some abundance at Weybridge, The
name of the species is Stnamma Westwoodii, 1 have
already referred to the rare ant, Zeframorium lippula, which
I found at Lynmouth in the year 1878, and many years
before, when I first began my researches, in a nest of 7.
umbrata, at Charlton, Kent. Others have found it in
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chambers, and at the same time to occupy as little space
as possible, so that the wants of the increasing colony may
. be most economically, yet perfectly, provided for.

Though I am giving an account of the British ant-world,
I cannot forbear referring to two foreign species which are
abundantly represented in my collection, and specimens
of whose architectural skill I have also in my possession.
Both I have received from Sierra Leone by a friend, the

19 P ————i

L)
FiG. 38.—1, Formica virescens, larger worker ((Ecophylla). 2. Natural size.

Rev. J. Hamilton. One of the species is a plasterer, the
other a tent-maker. '

The plasterer belongs to the genus Crematogaster, which
walks with its abdomen over its thorax, hence the name,
and makes its nests in trees, of laminz of manure or pre-
pared earth. The nest is of a dark-brown colour, and of
a spherical form, and has, as I have mentioned, acquired
the name of the negro-head, on account of its marked
resemblance to the woolly hair of our sable brother. In
the Brazils it generally goes by this cognomen.,

The tent-maker is the Formica virescens of Africa and


















216 ANTS AND THEIR WAYS

method would be simply impracticable where running
streams and rapid torrents have to be crossed. They
actually link themselves together until the living chain
reaches a length equal to the breadth of the stream, and
thus form a floating bridge more marvellous than the bridge
of boats across the Rhine, and over which the serried ranks
of their resistless army passes. Over rapid torrents this
would not be possible. So in this case an animated
suspension-bridge is formed, more astonishing in its con-
struction than that which spans the Menai Straits, or that
at Clifton, which gracefully connects the opposite shores of
the River Avon. This bridge, as in the former case, is
formed of the living bodies of some of the countless legions
of this valiant and triumphant little people, one end being
fastened to an overhanging branch, while the other, assisted
by a friendly breeze, is wafted to the opposite shore of the
brawling waters, and there safely and securely anchored for
the benefit of the passing crowd.
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Chinese, yet is to them so intelligible that there are no
misunderstandings, all speaking it fluently, and by means ot
its mysterious agency communicating their ideas to each
other :—when you recall how they carry out concerted plans
thoroughly, noiselessly, uninterruptedly, not resting till their
work be finished, animated by one spirit, pursuing thus the
end, fulfilling thus the law of their brief existence,—you
must allow that surely this ‘little people’ are ‘exceeding
wise.’

And what may we learn from all this? May we not learn
wisdom? Wisdom to behold the presence and the glory of
the Omnipotent reflected in His works; and find that
while we have been discoursing upon the little people of
our enraptured observation, we have in deed and in truth
been communing with our God ?

¢The Lord of all, Himself through all diffused,
Sustains and is the life of all that lives.
Nature is but 2 name for an effect,

Whose cause is God.’

May we not also recognise the beautiful alliance that
exists between the facts of science and the statements of
Revelation, and acknowledge that the Redeemer of men
is the Lord of the material universe ?

‘One spirit, His

Who wore the platted thorns with bleeding brows,
Rules universal nature.’

And as we are made glad through God’s works, may we
grow in wisdom by having our faith confirmed in that
glorious Being in whom are hid all the treasures of wisdom
and of knowledge, and seek more earnestly, by the help of
His life-giving Spirit, to fulfil the law of our being by shining
in His radiant image, anticipating the happiness of that
joyous season when they that be wise shall shine as the
brightness of the firmament, and when the brilliant
atmosphere of the better country shall be vocal with the
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praises of a ransomed and a jubilant throng to Him that
sitteth upon the throne and to the Lamb, this being the
burden of the entrancing anthem, ¢ Worthy is the Lamb
that was slain’—¢Great and marvellous are Thy works,
Thou King of saints’—¢Thou art worthy, O Lord, to
receive glory and honour and power: for Thou hast
created all things, and for Thy pleasure they are and were
created.’






APPENDIX.

THE Author of this work believes he is right in stating that
the following will be found to be the most complete list
of Genera and Species of the British Ants yet published.
In the preparation of this list as well as in the subsequent
_differentiation and description of species, though he has
exercised an independent judgment, as the sequel will
show, he desires to acknowledge the assistance he has
received from the scientific works and correspondence of
the late Mr. F, Smith, the Synopsis of Mr. E. Saunders, and
the record of the captures of the Messrs. J. C. and C. W.
Dale, which the latter kindly placed at his disposal. The
Author desires to add, that all the species described have
passed under his review, and that all but three species
have been discovered and observed by him in their native

habitats.
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HYMENOPTERA BRITANNICA.
ACULEATA.
DivisioN I. HETEROGYNA.

Phalanx I. Socialia. Phalanx 11. Solitaria.
Family 1. Formicide.
Socialia { » 11, Poneride.
» 111 Myrmicide.
Solitaria s V. Mutillide.

FamiLy I. FORMICIDE,

Genus 1. Division 1. Formica.
» 9 Division 2. 5 or Lasius.
» 2. ZTapinoma.

PHALANX 1. SOCIALIA.
Genus 1. Division 1. Formica.
(1.) Formica rufa.

(2.) » congerens.
(3.) » exsecta.

(4. » sanguinea.
() ’ cunicularia.

(6.) y  Jusca.

7.) w  Zlabra.

§ Genus 1. Division 2. Formica or Lasius.

1 (1) Formica fuliginosa or Lasius fuliginosus

! (2') » ”igra ” » m.g‘”'

l (3.) , aliena » 5  alienus,
(4.) » JSlava » » JSlavus.
(s.) » Uumbrata ,, ,, umbratus.

Genus 2. Tapinoma.
(1.) Tapinoma erratica.
(2.) » polita.
(3.) ” gracilescens.

FaMiLy II. PONERIDE.
Genus, Ponera.

. (1.) Ponera contracta.
(2.) »  Dunctatissima.
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FaMmiLy 11I. MYRMICIDE.
Genus 1. Myrmica.
(1) Myrmica ruginodis.

(2.) » scabrinodss.
&D)] » levinodis.
@) » sulcinodis.
(59  » lobicornis.

Genus 2. Tetramorium.
(1.) Tetramorium Kollars.
(2.) ” cespitum.
(39 » lippula.

Genus 3. Leptothorax.
(1.) Leptothorax acervorum.
(2) 9 Nylandert.
(3.) » unifasciata.
(4.) . simillimus.

Genus 4. Stenamma.

Stenamma Westwoodsi.

Genus §. Solenopsis.
Solenopsis fugax.
Genus 6. Diplorkoptrum.
Diplorhoptrum domesticum.

Genus 7. Myrmecina.
Myrmecina Latreillii,

Genus 8. Pheidole.
Pheidole levigala.

PHALANX 1I. SOLITARIA.
Famiry IV. MUTILLIDE.

Genus 1. Mutilla.

yw 2. Myrmosa.
» 3. Methoca,

Genus 1. Mutilla.
(1) Mutilla Europea.
(2.) »w  ebhippium.
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Genus 2. Myrmosa.
Myrmosa melanocephala.

Genus 3. Methoca.
Methoca schneumonides.

HETEROGYNA.

I bave fully discussed the significance of the designation
Heterogyna in the body of the work. I would simply state
now that in this great division of the Acwleata the female is
diverse from the male, as the name implies. In the Pkalanx
socialia, which includes the three families of the social species,
viz. those ants living in society, having males, females, and
workers, the latter called neuters or immature females, laying
eggs only exceptionally, the females, though originally fully
equipped for flight, become apterous before founding or per-
petuating a colony, either unassisted depriving themselves of
their wings or being deprived of them by the workers. The
neuters are always apterous, or without wings; the males
always winged. In the solitary species the females differ from
the males in being always apterous ; the males being always
winged.

PHALANX 1. SOCIALIA.
FaMiLY 1. FORMICIDA.

The Formicide contain those species of ants which are sting-
less, having a single node or flattened scale, the pupa being
inclosed in cocoons.

Genus 1. Formica.

Maxillary palpi are six jointed ; the labial palpi are four
jointed ; antenna, twelve jointed in the females and workers,
thirteen in the males ; ocelli, three on vertex.

The wings contain one marginal, two sub-marginal, and one
discoidal cell.

Division 1. Formica.

Males about same size as or only slightly smaller than the
females, and both males and females much larger than the
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pubescence of an ceneous or brassy colour, which is very con-
spicuous and distinctive in the sunshine. The eyes are also
distinctly hairy.

The female has a dull abdomen, which at once distinguishes
it from that of r#fa, which is very shining.

The male has also a dull abdomen.

The sexes are developed later than 7#/2. 1 have noticed the
winged females and males in the nest in the month of August
at Bournemouth.

This is the common wood-ant at Bournemouth. Its nests,
though often seen in the pine-woods, are as often found on the
open heath. The ant has also been found at Loch Rannoch,
and Mr. C. W. Dale has met with it at Holnest, Porlock, and
Exmouth.

(3.) Formioa exsecta is our third wood-ant. This is known
at once from the two former by its small size and brighter red
head and thorax and the dimensions of its nests, which are very
much smaller and formed of dried grass and ling. ~ It is more
pugnacious also. The structure of the head is very distinctive,
being emarginate or deeply notched behind. The scale also is
notched above. The length is between 2 and 3 lines, or about
5 millimetres.

The female is coloured very similarly to the worker, except
the head above and mesothorax, which is blackish-brown. The
nervures of the wing are yellowish-brown. The length is about
1 line, or 2 millimetres, more than the worker.

The male is black, shining, and hairy, with the legs pale-
reddish.

This ant seems peculiar to. Bournemouth and its neighbour-
hood. I have, as I have mentioned in the work, found it as far
east as Ringwood, and Mr. F. Smith as far west as Poole.
These points at present seem to form the extreme limits of its
distribution. The sexes are to be found in July and August.

(4.) Formica sanguinea.!—This ant I have so fully described
in the work, that I will merely mention that it is at once dis-
tinguished from »%/a by its emarginate or notched clypeus ; its
brighter colour, which is blood-red, hence its name ; its gait is
different, being much more rapid and elastic ; its habits also

! See Fig. 29, p. 168; Fig. 31, p. 171; Fig. 32, p. 172; and
Fig. 33, p. 173.












236 ANTS AND THEIR WAYS

funnel-shaped gate. I have also found it occupying a small
mound at Bournemouth, where I discovered the males in
November. It is widely distributed, as may be seen from the
text. The sexes usually first seen in August. Mr. G. A. J.
Rothney has found them in July.

(4.) Formica flava, or Lasius flavus.!—This is the common
yellow ant, which throws up its mounds in meadows and lawns,

“the flat tops of hills, and the sides of railway cuttings and
embankments.

The worker-major, yellow, about 2 lines, the small worker,
pale, and sometimes but a little larger than one line in length.

The female, about 3 lines in length, brown, with antennze and
legs pale brownish-yellow ; wings, brown at base.

Male, nearly as large as the worker-major, black, with a
slight tinge of brown; wings, white, with pale yellow ochre
nervures. The sexes I have found in July and August.

(5.) Formica umbrata, or Lasius umbratus.—The worker,
a rich yellow, very like the former, but stouter in form.

The female has its head as wide, and sometimes wider, than
the thorax, while that of the former is decidedly narrower ; the
legs in this species, and also the eyes, are pubescent. It varies
in colour.

I have a specimen, given me by Mr. Smith, pale mahogany
colour ; one from Mr. C. W. Dale, brownish-yellow ; and the
swarm this year in the Vicarage dark sepia-coloured. This is
much the same tint as that recorded as L. mixtus by Mr. G. C.
Bignold, found by him at Stonehouse, Plymouth.

The males and workers of this ant being, however, similar to
those of the usual type, I cannot separate it from our species.

The sexes are found as a rule in August and September.

GENUS 2. Tapinoma.

This genus is separated from Formica by its decumbent scale
and longer and more slender antennz, It has the same number
of joints in the maxillary and labial palpi as in Formica.

(1.) Tapinoma erratica.—WWorker.—Black, with close-set
grey pubescence, and base of tibiz and tarsi paler.

It is difficult to distinguish these species from F. nigra
without examination with a lens, when the decumbent scale at

! See Fig. 2, p. 31; Figs. 8, 9, p. 79; Figs. 10, 11, p. 80.
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smaller than 7. erratica, with much longer antennz and legs.
The former are very brittle, requiring the greatest care in
extending them for the cabinet to avoid mutilation.

The female is considerably larger than the worker. The
colour is the same. The lower segments of the abdomen bristle
with long hairs ; the upper segmental plates overlap the ventral
plates ; the overlapping edges being beautifully rounded. These
plates seem loosely attached to the membrane, which connects
them so as to allow of its expansion, giving the impression that
should it serve its economy, it might assume the phenomenon
of the honey-ant, with widely sundered abdominal plates. The
petiole of the abdomen is attached to its ventral side, and
expands into a lozenge-shaped process at its junction. The ant
is omnivorous, as may be seen from the text. The six-jointed
maxillary palpi, I observe, terminate in two hairs.

FaMmiLy II. PONERIDE.
The species belonging to this family have a single scale or
node, the females and workers being furmshed with a sting, and
the pupz are inclosed in silk cocoons.

Genus, Ponera.

The body is* elongate; the single scale is nodose, being
elevated to a level with the first segment of the abdomen, which
is constricted ; the maxillary palpi one or two jointed, the labial
two-jointed. The anterior wings of the males and females have
one marginal, two complete sub-marginal, and one discoidal cell.

(1.) Ponera contracta— ¥ orker.—Shining, reddish-brown,
eyes and ocelli obsolete, widely scattered and distinct punctura-
tion.

Female, same colour, rather larger, eyes ovate, placed
anteriorly at the sides of the head; three ocelli; antenna
in both female and worker approximating at their base, and
clubbed.

Male, shining black, with brown legs ; mandibles and tarsi
pale-brown ; eyes large. Length of male and female about 2
lines or 4 millimetres, and the worker is a little smaller, about
14 lines or 3 millimetres. Very rare.

Prof. Westwood, it is believed, first discovered it in this
country. Dr. Power met with it at Brighton, and at Merton,
Surrey. Mr. C. W. Dale sent me specimens which he found
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at Deal. Mr. Janson found it in company with F. fuliginosa
(L. fuliginosus). 1 have a specimen found in the same situation
presented me by Mr. Shepperd, of Fleet Street.

(2.) Ponera punctatissima.!—Very similar to former in
structure and colour, but with one-jointed maxillary palpi. The
puncturation decidedly finer. The larger worker darker than
the smaller. Eyes in smaller workers obsolete, in the larger,
seemingly formed of one lens only. About same length as
preceding species, between 1} and 2 lines, or 3 to 4 millimetres.

Mr. Charsley found a Ponera in his hot-house at Oxford ; he
submitted it to Mr. F. Smith, who, upon a first examination,
thought it a new species, the fact being that on account of the
method adopted in killing it, the pubescence was so laid that
the specimen seemed wrinkled instead of smooth and finely
punctured. Mr. Charsley gave it the name of Zzrda. At Mr.
Smith’s request I gave the insect a thorough examination, and
came to the conclusion that it was identical with punctatissima.
Mr. Smith entirely endorsed this conclusion. I have since
discovered a large colony of punctatissima in Mrs. Frith’s
hot-house at Minchinhampton.

FaMmiLy III. MYRMICIDA.

Number of joints in labial and maxillary palpi differ in the
species. Eyes, as a rule, present in all the sexes. Workers
wanting ocelli—the petiole of abdomen furnished with two
nodes—females and workers with sting. Pup® naked, with
delicate membranous vesture instead of silken cocoons.

Genus 1. Myrmica.

Labial palpi, four-jointed, maxillary six-jointed. A transverse
nervure divides the marginal cell in the male and female. The
five species of this genus, though closely allied in general
appearance, and requiring a Coddington lens for their
identification, yet possess distinctive features, and are not, I
think, as Emery and Forel suggest, races of one species.

(1.) Myrmica ruginodis.—The worker and female have the
nodes longitudinally rugose, and the spines of the metathorax
long. In length, female about 3 lines or 6 millimetres ; worker
about 21 lines or § millimetres.

1 See Fig. 12, p. 83.
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The male has two blunt spines to the metathorax and the nodes
shining. Frontal area not grooved. Scape of antennz curved
at base and attenuated. Length same as female.

A widely distributed species. I have found it in Kent,
Devonshire, Suffolk, Sussex, and Gloucestershire in the neigh-
bourhood of Stonehouse, where it is not, however, common.

(2.) Myrmica scabrinodis.!—The worker and female are
pale rust-red with darker head, and adorned with bright yellowish
hairs. The scape of the antenna is distinctly elbowed. The
nodes are rough and striated. The spines are long. The
wings are dusky at the base.

The male is dark brown, scape of antennz very short, about
one-half the length of the scape of the former, and one-fourth
that of the flagellum.

This ant is smaller than the preceding. Length of worker
from 1} to 2 lines, or about 4 millimetres ; males and females
about same size, 2} lines or § millimetres.

It is very common. It abounds in the neighbourhood of
Stonehouse. It is frequently met with under stones. I have
found it occupying one side of the raised mound of fave, and
also sharing with this species the shelter of the same stone.
I captured the male of this species in the August of 1879, flying
over the cairn which crowns the head of Snowdon.

(3.) Myrmica leevinodis.—This ant, as the name denotes,
has smooth nodes. The workers and females have shorter
spines. The males want them. The antennz of the latter are
shorter than in ruginodis.

This species I find widely distributed, and in the neighbour-
hood of Stonehouse very common. The vicarage garden
abounds with it. I find it in the flower-beds, beneath the bark
of an old tree, in the stonework of the house, in the corollas of the
flowers, and in thefruit. The sexes are found in the nest in August.

(4.) Myrmica sulcinodis.—The female about the same size
as ruginodis. Deep rust-red in colour. Head, dark reddish-
brown. Abdomen, nearly black and shining. The head,
thorax, and nodes, very coarsely striated and deeply furrowed,
as the name denotes. The spines are long, sharply pointed and
slightly curved. The wings are clear, with the nervures and
stigma pale brown.

! See Fig. 1, p. 31, and Fig. 7, p. 55.
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(1.) Tetramorium Kollari.—The worker has its head and
thorax pale red. The head is finely channelled and reticulated.
The thorax is coarsely punctured. The antennz are uniformly
pale. The eyes are unusually large and numerously faceted.

This species was first discovered by Mr. J. Brewer at Sheer-
ness in 1866, and recorded as British by Mr. F. Smith, in the
Ento, Annual for 1871. 1 have since found it in great numbers .
in a hot-house at Stroud, and in 1882 it was sent me from a
hot-house at Eastington, near Stonehouse. In 1894 I found
it in the Botanical Gardens, Regent’s Park. Its length is about
13} lines, or 3 millimetres.

(2.) Tetramorium csspitum.—The female is shining black
or dark brown, with mandibles, antennz, joints of legs and tarsi
pale red. The head narrower than the thorax, and finely and
longitudinally striated. Metathorax is also striated. The
abdomen is ovate in form ; spines are short. It isabout 3 lines,
or 6 millimetres in length.

The worker has the head and thorax finely and longitudinally
striated, dark brown in colour, some specimens paler than
others, head wider than the thorax, nodes smooth, and the
abdomen also smooth and shining. It is between 1 and 2 lines,
or 3 millimetres in length.

Themaleispolished black. Abdomen dark brownish-red ; man-
dibles, antennz, and joints of legs, pale red ; head narrower than
the thorax. The former being rugose and the latter striated.

Mr. Saunders separates this and the following species,
considering the antenna of cespitum ten-jointed; but Mr.
Smith embraces them in the same genus, pointing out how the
second joint in cespitum is really formed of three joints, which
are, as it were, soldered together. I therefore retain Mr.
Smith’s generic name, both for this species and ZZppu/a, instead
of adopting with Mr. Saunders the Asemorkoptrum of Mayr as
its genus. As I have mentioned in the body of the work, 7%
caspitum is usually found at the seaside. I have met with its
thickly-populated formicaria at Shoeburyness near Southend,
at Bournemouth, at Folkestone and Deal. I have also discovered
it on Hampstead Heath. I have found it also at Sandown, Isle
of Wight, and Lynmouth ; at Branscombe, South Devon, mani-
festing harvesting instincts, and abundantly in the Scilly Isles ;
so that it is widely distributed.






244 ANTS AND THEIR WAYS

and also in an old stump close to the Buckstone near Staunton.
I have also met with it at Bournemouth, and on the Wellington
College estate in the ground, and at Shirley Common in the
same situation, and also inhabiting a gorse stump in the centre
of a nest of sanguinea. Also at Lynmouth in an old stump,
and all the sexes sunning themselves on a rock on the banks of
the East Lynn. :

(2.) Leptothorax Nylanderi.—As a rule with the Myrmicides,
the mesothorax of the male has two deeply-impressed oblique
lines, forming a V-shaped space. Now, in the present species
this space is smooth and polished. The colour of the male
is very dark brown, with antennz, mandibles and legs pale
reddish-brown. With the exception of the head the body is
polished. Length about 1} lines, or 2} millimetres.

The female is pale reddish-yellow, the head tinged with
brown ; the abdomen is beautifully banded with brown, having
a broad belt on first segment, and a narrow marginal belt
on the two succeeding ones. Wings perfectly colourless and
transparent, so that it is with difficulty that they are seen when
extended on a card. Length about 2 lines, or 4 millimetres.

The worker is coloured as in the female. Some specimens
are rather larger than others, and these have the abdomen
banded as in the female ; the smaller specimens have the base
of the abdomen pale yellow, and the rest brown. The length
of the larger worker is about 1} lines, or 2} millimetres, the
smaller 1 line, or 2 millimetres.

On September 9, 1861, I made the interesting discovery of
its habitat at Lee, Blackheath, Kent. It was in an old stump.
I captured nine females and sixteen workers. Mr. Saunders
has obtained specimens of this worker by sweeping at Chobham
and Wimbledon, and Mr. G. A. J. Rothney has found the
worker in the nest of sanguinea at Shirley.

(2.) Leptothorax unifasciata.—Very like the preceding, but
readily distinguished from it. In the female and worker the
club of the antennz is dark brown, and the abdomen is not so
distinctly banded.

The male has the V-shaped space on the mesothorax finely
rugose.

I have found a large colony of this very rare ant between the
laminz of a boulder of Portland stone on the Isle of Portland,






246 ANTS AND THEIR WAYS

the spine. The number of joints in the antennz, twelve in
male, eleven in female, and ten in worker.

Solenopsis fugax.—Male, black, and polished, and hairy ;
antennz, mandibles and legs, brown ; head, thorax and nodes
rugose. About 2} lines, § mllhmetres, in length.

Female, brownish-black ; club, two-jointed ; head, and thorax,
and abdomen, punctured as well as polished. Length about
23 lines, nearly 6 millimetres.

Smaller worker, in colour and appearance like pale yellow
polished amber. The larger workers' of a darker tint and
reddish; whole insect, hairy; head and thorax, punctured ;
clypeus, toothed. Smaller worker, not quite 1 line; larger
worker, a little over 1 line, about 2 millimetres.

I received two large workers from Mr. F. Smith, who found
a colony by digging at Southend. A female he picked up at
Deal, and in 1882 the Rev. W. W. Fowler found a large colony
under a stone near Sandown, Isle of Wight. He sent me a
large worker and three smaller workers, and alarva. The large
workers were few in number. I have also, since this date, taken
it in large numbers at Sandown.

Genus 6. Diplorkoptrum

This genus is closely allied to the former in that it possesses
no spines, and the male has no oblique lines on the mesothorax,
and the maxillary and labial palpi have each two joints. It
differs from the former in the structure of the antennz, which
have in the male thirteen joints, and in the female and worker
twelve joints, and the club three-jointed.

Diplorhoptrum domesticum.!—This is the common house
ant. Shuckard called it Myrmica domestica, and Mr. F. Smith,
in his catalogue of 1858, Myrmica (Diplorhoptrum) molesta,
identifying it with the M. molesta of Say, which it closely
resembles ; but since Say’s ant has only a two-jointed club,
Mr. Smith has separated it, and given it the name which we
have adopted, in his catalogue of 1872. He rejected Linneus’s
designation of Monomorium Pharaonis, which Mr. Saunders
has adopted in his Syzopsés, because the description of Linneus
is not sufficiently distinctive. I retain, therefore, Mr. Smith’s
name. It may at once be distinguished from jfugax by its

1 See Fig. 18, p. 116.
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: Genus 8. Pheidole.

Labial and maxillary palpi each two-jointed, antennae with
three-jointed club, twelve-jointed in worker and female, seventeen-
jointed in the male. The larger worker with very large head.
The smaller worker with head of ordinary size. Wings with
two sub-marginal cells.

Pheidole levigata.—Worker, reddish-brown; mandibles,
antennz, joints of legs, and tarsi, paler; head, thorax, and
abdomen, polished ; metathorax, very finely reticulated ; larger
than the house ant, especially the worker-majors, which have
heads of extraordinary size.

I have found representatives of both forms in a baker’s shop
in the Borough. Mr. Smith’s son has also found specimens in
an eating-house in the City. Specimens have been forwarded
to Mr. Smith from a hot-house in Exeter. An example has
been taken on a wall at Battersea, and three on a garden wall
at Hampstead. This ant is identical with the house ant of
Madeira, ZEcophthora pusilla. And if it has been imported it
is now undoubtedly naturalised and must be retained on the
British list.

PHALANX I1. SOLITARIA.
FamILy IV. MUTILLIDZE.

I have at some length stated my reasons for retaining Mr.
F. Smith’s grouping of the solitary ants under the division
Heterogyna, and have given also a general description of the
genera and British species of the family, and shall, therefore, be
as succinct as possible in the following »ésumé.

The males are winged, the females apterous; the legs of
female robust and adapted for burrowing ; tibiz toothed, and
the tarsi furnished with hairs.

Genus 1. Mutilla.

Head in female roundish, compressed in males ; eyes smaller
in females than in males ; ocelli wanting in females ; antennze
tapering to a point ; wings containing three sub-marginal cells ;
first segment of abdomen constricted.

(1.) Mutilla Europsa.! — Female, head black, punctured
with black hairs; prothorax black, rest of thorax rust-red
abdomen black, polished, and punctured with three bands of

! See Fig. 13, p. 86, and Fig. 14, p. 87.
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Myrmosa melanocephala.—Female, head black, as name
denotes ; coarse puncturations; thorax, black ; abdomen also
black and punctured, with first segment, base of second,
anterior margin of second, third, sometimes fourth, red, and
two terminal segments entirely red. Lower margins fringed
with silvery hairs ; lower half of antennz and legs, red. Length
about 1} to 3 lines, or 3 to 6 millimetres.

Male, black and punctured strongly, and pubescent ; wings,
tinted and iridescent. Length about 3 to 4% lines, or 6 to 9
millimetres.

I have taken this species at Charlton and Bournemouth.
Mr. Smith records its capture, in addition to Charlton, at
Hampstead, Coombe Wood, Weybridge, Hawley Green, Hants,
Sandown Bay, Luccombe Chine, Deal, Lowestoft, and Southend.
At Weybridge he mentions how twelve specimens of the female
were taken in a small sand-pit, the males being plentiful on
flowers in the second week in August. Mr. C. W. Dale took
both male and female at Glanvilles Wootton in July.

Genus 3. Methoca.

Female, head nearly round, with ocelli ; antennz, long and
slender ; abdomen, doubly constricted so as to form three
nodes ; the abdomen ovate and conical, with acute apex highly
polished. Male, head compressed transversely ; ocelli large ;
antennz long and slender; wings, three marginal cells;
abdomen long and narrow with acute spine at apex.

Methoca ichneumonides.—Female, head and abdomen
black and polished ; thorax, legs, and antennz, red.

Male, black and polished with grey pubescence and more
or less punctured ; wings slightly tinted brown ; margins of
segments of abdomen slightly constricted.

This is a very rare insect. I have taken several specimens
of the female at Bournemouth. Mr. Smith captured five
females and three males on one occasion at Weybridge on
August 8, also another male in the same month at Blackwater.
He also records it as having been captured at Blackgang
Chine and Sandown Bay, at Hampstead Heath, Southend,
and Lyme Regis. Mr. J. C. Dale captured both male and
female in July, at Lulworth, and the Rev. F. G. Morris has
taken the female at Charmouth in August.
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ALACUS, LEGEND OF, 18
Acodoma cephalotes, habits of, 68
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stealing farinha, 71
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Affection of ants, 119
Africa, ants in, 57, 62
Agricultural ants of Texas, 103
Amazon ants, see P. rufescens
Amber, insects in, 19
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Animé, 23
Anomma, 214
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Ant-rice, 105
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flagellum of, 31
flavour of, 57
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frolics of, 117
funeral rites, 130
habits of, 111
harmony of, 139
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heat, effects of, on, 48, 121
history of, 19
hybernation of, 38
labial palpi of, 54
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larvee of, 120 ; feeding of, 123
lessons from, 223
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loyalty of, 115
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mandibles of, 54
maxillary palpi of, 54
milch-kine of, 157
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palpi of, 54
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pupz of, 123
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recognition of, 142
scape of, 31
size of, 30, 95
smell of, 152
stings of, 57
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Ants, continued—
structure of, 54
swarming of, 74
thorax of, 56
timidity of, 53
vision of, effects of light and
colour on, 35
warmth, enjoyment of, by, 122
wings of, 80
worker, 30, 54
Ants’ nest beetles, 154
Aphenogaster barbara, eye of, 34
harvesters, 106
slaves, 192
A. structor, 106
Aphides, description of, 157
fecundity of, 163
Aristida stricta, 105
Atemeles emarginatus, 154
Alta barbara, 96
A. cephalotes, 192
A. megacephala, 96
A. providens, 102
A. structor, 96
Australia, ants in, 61, 130

BEES, OCELLI OF, 3§

Bisulphide of carbon, experiments
with, 50

Blackheath, ants’ nests at, 25

quougg, discovery of M. levigata
in,

Brazil, ants in, 68, 92

Bull-dog ant, 214

CAMPONOTUS INFLATUS, 94

C. ligniperdus, eye of, 34
Cataglyphis viatica, 192

Cetonia @nca, 155

C. aurata, 155

Chloroform allied to formic acid,

57
Claviger testaceus, 155
Cleanliness of ants, 129
Clythra 4-punctata, 156
Coburg, alarm caused by swarm

of ants in, 74

Cocci, 165
Colour, effects of, on ants, 46
Copal, 23
Crematogaster, 92, 210
C. inflatus, 94

Cryptoceride, 92
Cryplocerus discocephalus, 92

DEAFNESS OF ANTS, 152

Destructiveness of white ants, 218

Diplorkoptrum domesticum, scent
of, 153

D. fugax, nest of, 199

Dorylus, 95

Driver ants of Africa, 34, 214

Ecitons, eyes of, 92
officers of, 150
South American, blindness
of, 53
spies of, 150
E. crassicornis, eye of, 34
E. drepanophora, eye of, 34
E. erratica, eye of, 34
E. legionis, eye of, 34
E. vastator, eye of, 34
Eggs of ants, 119
Emmet, 27
Evolution, theory of, ants opposed
to, 185
Eyes of ants, 32

FORAGING ANTS, see Ecitons
Formic acid, §6 ; allied to chloro-
form, 57
Formica aliena, female, conduct
of, 113

frolics of, 117
habitats of, 122, 175
males of, 77
nest of, 199

F. congerens, courage of, 53
flavour of, 57
habitats of, 57, 203
nests of, 203
odour from, 57

F. cunicularia, habits of, 182
nest of, 199

F. exsecta, courage of, 53
habitats of, §7, 203
nest of, 203

F. flava, cemeteries of, 133
effects of light on, 39
formicarium of, 132
frolics of, 117
funeral rites of, 133
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F., flava, continued— F. Schauffussi, 194
" hybernation of, 38, 120 F. umbrata, age of, 78
males of, 77 formicarium of, 135
nests of, 27, 197 frolics of, 117
numbers of, 73 funeral rites of, 136
ocelli of, 35 habitats of, 73
sentinels of, 150 males of, 77
vitality of, 132 miners, 208
F. fuliginosa, 18, 207 nest of, 199
F. fusca, attacked by F. sanguinea, numbers of, 73
178 solicitude of, for black males,
bisulphide of carbon, effects 125 .

of, on, 50
colour, effects of, on, 46
light, effects of, on, 41
recognition of, 144
slaves to F. sanguinea, 171
sulphate of quinine, effects
of, on, 51
timidity of, 53
F, gigas, 9
F. glabra, 84
rediscovery, 84, 234
F. nigra, female of, 112
language of, 151
omnivorous, 166
wood-carver, 207
F, pratensis, eye of, 33
F. rufa, courage of, 53
habitats of, 857
nests of, 19
numbers of, 73
odour from, 56
omnivorous, 166
sympathy of, 139
takes in lodgers, 206
F. sanguinea, colour of, 172
courage of, §3
formicarium of, 140
habitats of, 169
labrum of, 167
large workers, 151
migration of, 186
nest of, 200
omnivorous, 166
recognition of, 142
size of, 172
slave-making expeditions of,
177, 183
slaves of, 68, 171
unselfish devotion of, 140
workers of, 68

swarms of, I11
wood-carvers, 208
F. virescens, 210
Formicaria, artificial, 36
Formicide, cocoons of, 91
ocelli of, 92
species of, 81
Fossil ants, 19
Frolics of ants, 117
Funeral rites of ants, 130

GALLINSECTA, 165
Garnets on ants’ nests, 22

HABITS OF ANTS, 111

Harmony of ants, 139

Harvesting ant, see 4. barbara

Harvesting ant of Syria, 97

Hatton, Mrs., observations of, on
ants, 130

Heads of ants, 31, 56

Heat, effects of, on ants, 48, 121

History of ants, 19

Holy Land, ants of, 108

Honey ant, see Myrmecocystus
Mexicanus

House ant, see D, domesticum

House ant of Madeira, see /.
levigata

Humble bees, ants found in nests
of, 87

INDIA, destructiveness of white
ants in, 218

JET ANT, see F. fuliginosa
KAURI GUM, 23

LANGUAGE OF ANTS, 149
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INDEX

Larve of ants, 120; feeding of,
123

La:éu: Savus, aphides in nest of,
164

L. mixtus, 84

L. niger, effects of colour on, 47

recognition of, 144

L. Nylanderi, habitats of, 174

Legs of ants, 56

Leptothorax acervorum, habitats
of, 172

Lessons from ants, 223

Light, effects of, on ants, 39

Lowestoft, F. aliena at, 175

Loyalty of ants, 115

MALE ANT, 76
Methoca ichneumonides, habitats
of, 86
Mishna references to ants, 97, 101
Molehill, ants’ nest in, 198
Mutilla, ocelli of, 35
M. Ephipgium, habitats of, 85
M. Europaa, eyes of, 88
female of, 88
habitats of, 86
noise of, 152
M, unifasciata, loyalty of, 117
toilet of, 129
Mutillide, 85
Myrmecia piliventris, cocoons of,
91
Myrmecocystus Mexicanus, 93, 107
Myrmica, or Atta barbata, 103
M. domestica, feast of, 64
food of, 64
habitats of, 62
omnivorous, 166
M. fugax, eye of, 33
M. levigata, discovery of, 60
hybernation of, 121
male of, 76
nest of, in mole-hill, 198
nodes of, 56
omnivorous, 166
scape of, 3I
spines of, 56
M. Latreillis, discovery of, 28
scape of, 32
M. lobicornis, habitats of, 32
pupe of, 128
scape of, 32

M. ruginodis, experiments with,
114
males of, 78
nodes of, 56
spines of, 56
M. scabrinodis, antennz of, 31, 81
effects of light on, 40
eyes of, 31
flagellum of, 31
head of, 31
hybernation of, 38
labial palpi of, 54
labium of, 54
male of, 76
mandibles of, 54
maxillary palpi of, 54
nests of, 198
nodes of, 56
palpi of, 54
queen of, 72
scape of, 31
size of, 30
wings of, 81
Myrmicide, characteristics of, 81
cocoons of, 91
ocelli of, 92
Myrmosa melanccephala, habitats
of, 85

NEGRO ANTS, 200
Nodes of ants, 56
Norway, ants in, 58
Nurseries of ants, 119

OCCIDENT ANTS, 108

Ocelli of ants, 33

Ecodoma cephalotes, 211
Ecophylla, see F. virescens, 210

PETIOLE OF ANTS, 56

Pheidole, 61

Pismire, 27

Plasterer an:s, see Crematogaster

Platyarthrus Hoffmanseggis, 154

Pogonomyrmex barbatus, 104

P, crudelis, 108

P. occidentalis, 108, 194

I’obtergrg) rufesccns, habitats of,
I

slave-making expedition of,
181
Polyrachss levissimus, nest of, 196
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P. nidificans, nest of, 197
Ponera contracta, eye of, 34
P. pestilentia, 95

P, punctatissima, eye of, 34
Poneride, 82

Processionary ant of Brazil, 92
Processionary ant of India, 96
Pseudomyrma bicolor, 213

P. modesta, nest of, 212

Pupe of ants, 123

QUEEN ANTS, 72, 11§

RECOGNITION OF ANTS, 142

Red ants, see £. sanguinea

Resin, ant in, 24

Russian shepherds, artifice of, to
obtain ants’ eggs, 126

SAUBA ANT OF BraziL, 68

Shirley Common, ants at, 170, 174

Size of ants, 30

Slave-making ant, see F. sangui-
nea

Smell of ants, 152

Social ants, species of, go

Soldier ant of Africa, black,
marauding expeditions of, §7

Solenopsis fugax, see M. fugax

Solitary ants, see Mutillide

Stenamma Westwoodiis, 206

Stings of ants, 57

Strongylognathus Hiiberi, 190

S. testaceus, 189

Sulphide of quinine, experiment
on ants with, 51

Swarming of ants, 74

TAPINOMA, 61
7. erratica, eye of, 33
T. gracilescens, habitats of, 65
omnivorous, 166
Tent-maker ants, see F. virescens
Termes, ancestral history of, 21
coal-measure-, in, 222
destructiveness of, 218
king of, 218
nests of, 217
queen of, 218
soldiers of, 219
workers of, 218
7. flavicollis, 222
T. flavipes, 194
7. grandevus, 21
7. luctfugus, 222
Tetramorium cespitum, habitats
of, 95
harvesting instinct in, 6, 101,
242
slave-makers, 189
7, Kollari, eye of, 33
7. lippula, habitats of, 206
Thorax of ants, 56

UMBRELLA ANT, see Ecodoma
cephalotes
Umbrella ant of Brazil, 68

VISION OF ANTS, effects of light
and colour on, 46

‘WHITE ANTS, see Termes
Wood ants, see F. rufa
Worker ants, 30, 54

YELLOW ANTS, see F. flava
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