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destroy those of other species which enter their nests, they 
will sometimes receive females, especially if fertilised, into 
their communities, whether females of their own species 
are living in the nest or not, and hence mixed nests of 
two or more species may originate. Many instances are 
quoted, both among European and American ants, and the 
author sums up the various alternatives as follows :
(i) isolated workers may dig a nest for the queen and 
make their dwelling with her; (ii) she may be received 
into a nest which has lost its own queen; (iii) she may 
be received into a nest possessing a queen, whom she kills 
and supersedes; (iv) she may be received into a nest where 
a queen lives, whom she does not injure, but who dis
appears, either making her escape or being killed by the 
workers; (v) she may be received into a nest where the 
former queen remains, and continues to perpetuate her 
brood. 

Illustrations of these alternatives are then given, with 
comments, and the author concludes that the formation of 
new colonies depends rather on the behaviour of the 
workers than on that of the queen. 

(5) Foundation of a New Colony by Conquests of 
Nymphs.-This section relates to cases in which a war
like queen enters the nest of another species and drives 
away the adult ants, establishing herself as the queen of 
their undeveloped progeny. These cases form 
transitions to those in which a queen is received 
into the nest of another species where the former 
queen still lives, and both species subsequently 
live together in harmony and perpetuate a mixed 
nest. 

IJ. WoRKERS : PERPETUATION OF CoLONIES. 

(1) Perpetuation by Workers without Allies.
In cases where the queen founds a nest, and is 
afterwards supported only by her own progeny, 
the duties of the workers are generally less defined 
than in bees. These duties fall under four cate
gories :-nutrition, rearing, construction and pro
tection, and warfare. 

(2) Perpetuation of a Nest with the Temporary 
Aid of Auxiliaries.-In cases where a female has 
fallen among a nest of a different species, or a 
band of workers which have adopted her, and a 
mixed nest is the result, a tendency seems to 
persist to carry off nymphs of other species, which 
is one cause of ant-slavery. 

(3) Perpetuation by Nutrition (Myrmecophily). 
-This relates to the actual parasitism of various 
species of ants which inhabit the nests of others 
either as guests or (as in Solenopsis, to which we 
have already alluded) as parasites. 

(4) Perpetuation by the Permanent Aid of 
Auxiliaries.-This relates to ant-slavery proper, 
where the mistresses are more or less completely 
dependent on their slaves for their very existence. 

(5) Perpetuation in the Complete Absence of the 
Workers of a Species.-The strangest cases of all 
are perhaps those of certain species of ants which 
are only male and female, and which live 
parasitically in the nests of others. Sometimes 
when such a workerless queen introduces herself 
into a nest the workers kill their own 
queen instead of the intruder, in which case the 
colony is inevitably devoted to destruction by the 
impossibility of any further production of 
workers. 
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origin of slavery and parasitism among ants, the theory 
of progressive stages leading to these curious habits, the 
explanation of the different of the females, the 
problem of the rise of slavery and parasitism among 
neuters, and the origin of aid and tolera,lce towards in
truders of other species. His final conclusion seems to be 
that in proportion as evolution leads further and further 
from a primitive state, insects, like men, become more and 
more dependent on each other. Among ants, those with 
the simplest and most primitive habits are the most 
abundant, while as they become slave-holders, and later 
on parasites, their colonies and individuals become rarer 
and rarer. It is evident that when ultra-civilisation 
degenerates into slavery and parasitism it is neither good 
for man nor ant. 
--------------------------------------------

TEMPERATURE CHANGES AND SOLAR 
ACTIVITY. 

pROF. F. H. BIGELOW (American Journal of Science, 
vol. XXX., August, Igio, p. us) has been discussinc:r 

the variations of the mean annual temperature of the 
United States of America and their relation to the changes 
of solar activity as shown by the frequency of sun-spots 
and prominences. 
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v In his second paper M. Pieron reviews and 
comments on the views of Darwin, vVasmann, 
Wheeler, Emery, and Santschi on the various 
problems connected with ant-life. He regards 
FMmica fusca as an ancestral form of the genus 
Formica, it being undistinguishable from F. fiori 
found in Baltic amber, and having thrown off a 

Prominences, magnetic :field, sun·spots and the temperature amplitudes and excesses of 
the United States. 

series of closely related forms in most parts of the world. 
This ant shows the primitive stage in which the new nest 
is formed by the female only. Thence we pass on to 
F. rufa, of wPich the female can only found her nest 
with the aid of workers of her own or another species, 
and from thence to the stages of slavery and parasitism. 
Then M. Pieron discusses the general problem of the 
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To arrive at a correct estimate of the mean tempera
ture of the States and the departure from the mean for 

years, monthly maps showing the departures 
of about 100 stations were prepared, and lines of equal 
departures drawn. The product of the area under one sign 
and the departure gives a " temperature volume." The 
difference between the negative and positive " temperature 
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volumes " gives the measure of the departure of the whole 
area from the thirty-three-year mean. The sum of the 
two volumes (regardless of sign) is given as the amplitude 
of the departures during the month. Annual mean 
departure numbers and annual mean amplitude numbers 
were obtained and plotted as curves, and compared with 
curves of solar prominences and sun-spots and the mean 
horizontal magnetic force (see figure). (The two tempera
ture curves are inverted.) 

Prof. Bigelow says :-" The synchronism in the long 
period between the two solar curves and the three terres 
trial curves cannot be questioned, that for the magnetic 
field being direct and those for the temperature system of 
the United States being inverse." ... "The synchronism 
between the curves of short period is not so well pro
nounced as for the long period . . . ; " and Prof. Bigelow 
points out that this may well be due to inherent imperfec
tions in the solar and magnetic observations. 

Arguing that an incrPase of solar action produces an 
increase of temperature in the tropics but a relative de
crease in the temperate zones because of the increased 
flow of cold air from the poles to the equatorial regions, 
Prof. Bigelow produces this set of curves as evidence, and 
points out that the succession of minor crests is about 
three years, this being the three-year period which he 
first described in r8g4. 

It is unfortunate that this investigation has been kept 
to the limits of the United States. It does not absolutelv 
follow that the case is proved for the whole temperate 
zone. Prof. Bigelow remarks that " there is a tendency 
for temperature to oscillate about a sort of nodal line on 
the Eastern Edge of the Rocky Mountain Plateau," and 
one wonders what would have been the effect on the curves 
had the plateau occupied the greater instead of the less 
part of the States. M. 

LONDON COUNTY COUNCIL CONFERENCE 
OF TEACHERS. 

THE meetings held at Birkbeck College on January 5, 
6, and 7, were no less important than those of the 

twelve preceding years. Indeed, the general standard of 
papers read was higher. The audiences ranged from soo 
to Soo, and they showed a better appreciation of improved 
principles and methods than was evident, say, seven years 
ago. In the case of the earlier conferences there was 
undoubtedly a tendency for the listeners to say, " This 
method of teaching is all very well-ideal perhaps-but 
impossible under the conditions in my school." By his 
organisation of these conferences, Dr. Kimmins has 
brought home to those who have attended them the fact 
that work of the finest quality is actually done under 
conditions which appear, or even are, the most adverse. 
Not once, but fifty times, have these meetings demon
strated that the possibility of working on improved lines 
depends on the inspiration of the teacher. 

Recognition of the dominant influence of the teacher in 
the practice, as distinct from the administration, of educa
tion, was made by the chairman of the London County 
Council Education Committee, Mr. E. A. H. Jay, who 
presided at the opening session, and Mrs. Bryant's plea 
for specialisation derives much of its weight from this 
recognition. 

The most largely attended meeting was that opened by 
Mr. George Alexander, who urged the value of dramatisa
tion and of good elocution by the children. It was clear 
that he was preaching to the converted. The discussion 
on " Memory " was of interest, as it brought out in a 
remarkable way the utility to the teacher of recent work 
in experimental psychology, notwithstanding the fact that 
the professional psychologists regard such application of 
their work as premature. The application of scientific 
method to education means that teaching will be brought 
more and more into harmony with an increasingly trust
worthy psychology. Further, it means that the teach
ing of history will be more scientific (as exemplified 
in the masterly paper read by Mr. B. Lewis) and the 
teaching of science more historical and humanistic. It 
will mean a new educational era. 
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Specialisation in Teaching. 
Mrs. Bryant, headmistress of the North London 

Collegiate School, opened the discussion on this subject 
with a paper advocating a certain degree of specialisation 
on the part of every teacher of a staff. She assumed that 
it was more normal for teachers to specialise than not 
and that there was something artificial in a school where 
every teacher taught everything. In a condition of free 
growth, schools developed from a minimum of specialisa
tion in the subjects taken by each teacher towards a state 
in which nearly all progressive teachers specialised more 
or less. Specialisation did not mean limitation entirely 
to one subject; still less did it mean one teacher, one 
subject, all the teacher's life. There were persons who 
taught mathematics only, or classics only, or science only, 
for all their life's career. These were specialists in a 
special sense; but these subjects were not only large in 
extent, but multiple in the nature of the subject-matter 
they comprised. There was, however, a specialisation 
open to the humblest holder of a pass degree or a 
teacher's certificate. For all sorts of reasons, teachers. 
have the ability and an impulse to specialise-and to vary 
their speciality. To learn a new thing and then have an 
audience to talk to and make talk about it-this is the· 
joy of the teacher who is (not merely was) a student also. 
Moreover, the learners share the joy, and are stimulated 
thereby. Again, the move may come from a sense that 
there is a need for a certain kind of knowledge in the 
school curriculum. We see this just now in the case of 
teachers who believe that Scripture should be taught with 
more intelligence and scholarship. The practical motive 
sets going the movement towards patient study, and 
presently we have enthusiastic learners who are also 
effective teachers. The modern head of a school could 
organise the work so that each teacher took a larger 
share in the work she was best fitted to teach, so that 
without one dismissal or resignation the advantages of 
limited specialisation could be secured. These advantages 
were great :-(1) the scholarship of the teaching staff was 
raised, and therewith that of the learners, ideas were more 
accurate, inquiry more thorough, interest more real, 
curiosity more lively and fresh; (2) the teacher became 
a student, and to little children the reality of this made 
all the difference. The good teacher is always finding 
some new problem and solving it, just as the bad adminis
trator is always trying beforehand to settle how every
thing is to be done. It was well that variety of personal 
influence should be brought to bear upon the child; 
over, the sense of belonging, not to the class merely, but 
to the larger whole of the school, is quickened when the 
child has real acquaintance with many members of the 
staff. 

Mr. Frank Bulley gave a clear account of the simple 
arrangements made in the John Ruskin School, whereby 
the main advantages of specialisation are being secured in 
an elementary school. Dr. Borland urged that assistant 
teachers should be encouraged to specialise in music, and 
that one or more of such " specialists " should be included 
in every staff. 

Memory. 
Prof. J. Adams presided over the second session, which 

was devoted to the psychology of memory and the in
fluence which our knowledge of this subject should have 
upon teaching. The chairman introduced the subject with 
an indication of its difficulty and importance. Dr. C. 
Spearman spoke on " The Relation of the Memory to the 
Will." The paper pointed out the remarkable contrast 
between the present cultivation of the study of memory 
by psychology and its neglect by education. This was 
attributed to an unfortunate want of touch between educa
tion and psychology, arising largely from the defective 
character of most psychological text-books. As a result, 
educationists have generally failed to recognise that 
memory, taken in its largest significance, embraces more 
or less exhaustively all the mental processes whatever, of 
intellect, and even of will. There are, indeed, most 
important differences between its higher and its lower 
manifestations, seeing that some persons excelled in the 
one and some in the latter. Our present exaggerated 
examination system is, in fact, chiefly disastrous owing 
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