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the Quarterly Journal of M icroscopical Science, and is, no 
doubt, by this time in the hands of zoologists. 

But it is mere justice to my friend, Prof. Dendy, to place 
before our European colleagues the following facts in regard to 
Dr. Schauinsland's reference to the inactivity and lack of 
enthusiasm exhibited by Colonial zoologists in the matter of this 
most interesting member of our local fauna. 

The Tuatara is quite properly "protected" by the Govern
ment of New Zealand; permission to obtain material for the in
vestigation of its life-history was granted to Dr. Dendy, and the 
lighthouse-keeper on Stephen's Island, a Government servant, 
was permitted to collect the eggs and embryos for him. But 
subsequently, and without any communication with Dr. Dendy, 
and before he had obtained more than a few (if any) eggs, 
the Government also gave permission to Dr. Schauinsland to 
collect eggs, and moreover instructed their servant on Stephen's 
Island to give him every assistance. 

In this instance, then, Dr. Schauinsland's charge of lack of 
enthusiasm is not only baseless. but wanton. 

The following fact is not without bearing in this connection. 
A certain foreign zoologist was recently on a visit to New 
Zealand for the purpose of collecting the rarer and more 
characteristic animals, amongst others the Bulimoid pulmonate, 
Placostylus bovinus. Having obtained all the individuals 
living, as well as shells only, on which he could lay his hands, 
he proceeded to crush all the young ones he could see, and 
was heard to remark that if any future zoologist or conchologist 
wished for a specimen he would have to go to a certain town in 
Europe (and not to New Zealand). 

Dunedin , N.Z. , April 13. WM. BLAXLAND BENHA~1. 

THE GIPSY MOTH, AND ITS INTRODUCTION 
INTO AMERICA. 

MANY persons, whether entomologists or not, must 
have noticed a rather slender, dark-coloured moth 

with feathery antenn~ flying among bushes on the 
continent ; and a much larger, stout-bodied, whitish-grey 
moth, sitting on hedges, or on the trunks of trees. 
Dissimilar as these insects may appear, they are never
theless the male and female of the Gipsy Moth ( Porthetria 
dis.Par), the male of which flies about in the day-time like 
that of the Vapourer Moth (Notolophus antiquus), a small 
tawny-brown moth with a white spot on the fore-wings, 
which has an apterous female, and the caterpillar of 
which feeds on a great variety of trees and shrubs (Fig. r ). 

The two moths are not distantly related, both belong
ing to the family Lzparidae, but while the Vapourer Moth 
is so common with us that it is often seen flying even 
in the streets of London, wherever there are any trees 
near, the Gipsy Moth is now so rare here as to be thought 
to be extinct in England, though it is abundant, and 
often destructive, on the continent. The entomologists 
of the last century speak of it as very rare in England, 
and as having been introduced into the orchards of 
Chiswick, where, however, it failed to establish itself. 
Subsequently, Stephens wrote that it was rare in the 
neighbourhood of London, though it had been taken 
occasionally at Coombe Wood, but that it was abundant 
in the fens of Huntingdonshire. It is very singular that 
several insects of general distribution on the continent, 
among which we may specially mention Papilio machaon, 
Lycaena dispar, and Porthetn'a di.spar, should have 
ound their last stronghold in England, like the Britons 

and the Saxons, in the fens, though the Gipsy Moth 
was formerly common in fens which are still undrained, 
as well as in some which no longer exist. It is also 
remarkable that the English fen-specimens of both the 
butterfly and moth named di.spar were much larger 
and finer on an average than the continental represent
atives of the same species ; and that both should have 
become practically extinct in England since the drainage 
of the fens. 

In 1857, Stainton wrote of the Gipsy Moth : "This 
species is apparently less common here than formerly," 
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and mentioned Halton in Buckinghamshire, and Stow
market in Suffolk, as localities. After this time, the moth 
became rapidly scarcer, and I am not aware that any 
authentic British specimens have been taken of late 
years, though a degenerate breed of British origin was 
preserved among entomologists for a long time, and 
may be still. 

Far different has been the history of the Gipsy Moth 
in America, where it is not indigenous, though the insect 
extends across the northern part of Asia-Europe from 
England to Japan, and is abundant, if not destructive, 
in most parts of its range. 

Thirty years ago, a French entomologist, named 
Leopold Trouvelot, was living at Medford, in Massachu
setts. He was engaged in carrying on a series of 
experiments on rearing moths, which he thought might 
possibly be made useful as silk producers . Among other 
species, he imported the Gipsy Moth, and, by some 
accident, some of the insects escaped from his custody 
into his own or the neighbours' gardens. The most 

FIG. 1.-Gipsy Moth: a, egg mass; b, caterpillars; c, chrysalis ; d, male 
moth : e, female moth. (Reproduced from " Insects : Frieo<ls and 
F oes." By Dr. W. Egmont Kirby. Parlridge and Co.) 

probable story is that some eggs were blown out of the 
window, and that M. Trouvelot was much concerned 
at not being able to find them ; for the female is a very 
sluggish insect, which is seldom or never seen on the 
wing. 

Had prompt measures been taken, the insect might 
possibly have been exterminated ; but it does not 
seem to have attracted any attention till about 1880, 
when the people then living in or near M. Trouvelot's 
former residence began to be troubled with swarms of 
caterpillars, though what they were, and whence they 
came, was then unknown. For several years the neigh
bouring houses suffered severely, apple- and pear-trees 
and shade-trees being stripped of their leaves and 
killed, and the caterpil;ars creeping all over and into 
the houses. Nevertheless, they spread very slowly along 
the street, and into the surrounding woods till 1889, when 
the insects multiplied so much that the caterpillars 
stripped all the trees in the immediate neighbourhood of 
M. Trouvelot's old house, and then marched forth in 
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armies sufficient to blacken the streets, in search of fresh 
provender. A terrible account of the ravages of the 
caterpillars is given by those who witnessed them, and 
the town became thoroughly alarmed. Specimens of the 
insect were sent to the Agricultural Experiment Station 
at Amherst, Massachusetts, where it was identified by 
Mrs. C. H. Fernald and her son, in the absence of i 

Prof. Fernald, who happened to be travelling in Europe I 

appointed entomological adviser to the Committee. 
During the first six weeks of the year, three-quarters of a 
million egg-clusters were destroyed, estimated to contain 
from three to five hundred millions of eggs.1 During the 
fine season, the trees were sprayed, and in autumn egg
gathering again commenced. Seventy-five thousand 
dollars were spent this year, and, though the insect was 
not exterminated, its numbers were seriously reduced. 

By this time, no less than thirty town
ships were found to be infested with 
the insect. 

F1G. 2.-Destroying the eggs of the Gipsy Moth in the Middlesex Fells Reservation. 

Year by year the campaign against 
the moth has been continued on 
similar lines, though impeded by 
frequent delays in the appropriation 
grants, as well as by the insufficiency 
of the amounts, and in 1896 Mr. 
E. H. Forbush (the field director in 
the work of destroying the Gipsy 
Moth) and Prof. Fernald published 
a volume of 600 pages on the msect 
and its history, from which much of 
the information in the present paper 
is derived. We have also just re
ceived the " Report of the State 
Board of Agriculture on the Work 
of Extermination of the Gypsy Moth," 
presented to the Senate and House of 
Representatives of the Commonwealth 
of Massachusetts on January 1, 1898, 
and containing an account of the 
work of the Committee during 1897. 

at the time. On his return, he at once visited Medford, 
and recommended spraying all infested trees with Paris 
Green, an arsenical preparation which had previously 
been employed with great success in checking the 
ravages of the Colorado Potato Beetle. A pamphlet 
containing descriptions and figures of the insect in all its 
stages, with hints for its destruction, was printed and 
largely circulated ; and the veteran agricultural entomo
logist, Prof. C. V. Riley, gave it as his 
opinion that if Prof. Fernald's recom
mendations were carried out at all 
strictly, there was little fear of the 
insect spreading, and that it might be 
entirely exterminated with the ex
penditure of a little time and money. 

In March 1890 a Commission was 
appointed with full authority to take 
any necessary measures for the de
struction of the pest, and a sum of 
25,000 dollars was placed at the dis
posal of the Commissioners, any 
person con.victed of knowingly spread
mg the insect, or interfering with the 
work of the Commissioners, being 
rendered liable to heavy fines or im
prisonment. 

From this we learn that the Co;n
mittee applied for a grant of 200,000 dollars for the 
work of that year, and the Legislature promptly 
granted them three-quarters of the amount. Much 
work was done (Figs. 2 and 3), and infested districts 
were cleared as far as the amount would permit, but 
the Committee's recommendation was for "an appropri
ation of not less than 200,000 dollars a year for a term of 
not less than five years, and then an appropriation of not 

As soon as the Commissioners had 
made a preliminary investigation, it 
was discovered that the infested area 
was far larger than had been sup
posed, and that the grant of 25,000 
dollars was wholly insufficient. Large 
quantities of eggs were destroyed, 

F1G. 3.-Destroying masses of Gipsy Moth eggs on rocks and ledges. 

brushwood cleared, and trees sprayed with Paris Green, 
while the principal roads leading from the infested dis
trict were guarded by policemen, whose duty was to see 
that caterpillars should not be carried about by passing 
vehicles. 

In 1891, a fresh Commission was appointed, under the 
auspices of several of the most eminent American ento
mologists, and Prof. C. H. Fernald was subsequently 
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less than 100,000 dollars a year for a term of not less 
than five years. After this, an appropriation of perhaps 
I 5,000 dollars a year for a period of five years will be 
required." On this, Prof. Fernald remarks: "The first 
five years, with the full appropriation of 200,000 dollars 
a year, will reduce the territory to such an extent that 

1 These eggs are laid in clusters and covered with down from the 
abdomen of the female. 
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with 100,000 dollars a year for the next five years the 
insect will be practically exterminated, and the re
maining five years will be spent in a careful watch of 
the entire territory, lest a few insects might have 
been overlooked in isolated localities. Unless a suf
ficient amount is appropriated to make a very substantial 
gain each year, it would be better to abandon the work 
entirely." 

It is perhaps not surprising that, after having already 
spent half a million of dollars in what many persons, 
rightly or wrongly, considered the hopeless task of ex
terminating a single insect, the Committee's application 
for a continuous grant of 200,000 dollars annually should 
have met with much opposition. A proposal was made 
to reduce the amount of the grant for 1898 to 75,000 

d01lars ; but it was successfully resisted, and ultimately 
the full amount of 200,000 dollars asked for was granted 
for the year. 

Another European moth-pest has lately been intro
duced into America-the Wood Leopard Moth (Zeuzera 
jJyrina), which is at present rapidly destroying the shade
trees of New York. But this insect is still more difficult 
to deal with than the Gipsy Moth, for its naked yellow, 
black-spotted caterpillar feeds inside the wood of the 
trees, like that of the Goat Moth, to which it is allied ; 
w~ereas the black, red-spotted tufted caterpillar of the 
Gipsy Moth feeds exposed on the leaves of its food
plants. 

Different countries exchange their injurious animals 
and plants from time to time, but no one can tell before
hand which species are likely to establish themselves 
and to become injurious. We have seen that the Gipsy 
!'10th had ample _opportunities of becoming as injurious 
m England as m America ; but, nevertheless it has 
<lied out. ' 

On the other hand, the Woolly Aphis (Schizoneura 
lanigera), ~hich is one of the worst pests of our apple
trees, 1s said to have come from America and is often 
called the American Blight. The vagaries' of plants are 
equally uncertain. Our common water-cress, a harmless 
plant _enough, one would _thin~, has developed a giant 
form in New Zealand, which 1s blocking up the water
cours~s. In the middle of the present century, an 
f\,mencan ~vater-plant (Anacharis alsinastrum) was 
mtroduced mto England by some accident like the 
Gipsy Moth into America, when it was ~ailed the 
new water-weed, and caused great trouble for a time 
by ,hoking up rivers and ponds. Fortunately, how
eyer,_ after a few years the plant seems to lose its 
vitality, and ceases to become a pest, owing, as is 
supposed, to the female plant only having been intro-. 
duced into England, and it therefore propagates by buds 
alone. 
. Time wil~ sho~v wheth~r the Gipsy Moth will continue 
its devastations m America, or whether it will either be 
extermiI_1ated by the energetic measures taken for its 
<lestruct1on, or by the conditi_ons of American life proving 
ult1!11a~ely unfaYOur-:1ble to 1t, notwithstanding its first 
rap(d mcreas_e. It 1_s eviden~ that, although we cannot 
avoid the accidental mtroduct1on of injurious plants and 
a111mals . from abroad, some care should be taken in 
mtroducmg any which might become injurious into 
~mother country. M. Trouvelot's experiments were 
1;1tended to benefit the silk industry in the United 
States ; but they have resulted in letting loose a pest 
which hundreds of work~rs art; now striving, at enormous 
annual e_xpense, to eradicate 1f they can. Let us hope 
that their efforts may be crowned with success for 
otherwise the whole of temperate North America 'may 
suffer more or less severely, as the infested districts 
-of Massachusetts are now suffering. 

W. F. KIRBY. 
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THE AUSTRALASIAN ASSOCIATION.' 

A N Association for the Advancement of Science which 
. can produce, as the record of one year's proceed
mgs, such a volume as the one before us, is at once an 
indication that a widely-spread interest in science and a 
vigorous scientific act!vity already exist, and a promise of 
fut1:1re progress. It 1? a volumt; on the production of 
which the Australasian Colo111es may be sincerely 
congratulated. 

The Australasian Association for the Advancement of 
Sciei:ice held its first session at Sydney in 1888; it next 
met m Melbourne in l 890 ; then in Christchurch (New 
Zealand) in 1891, in Hobart (Tasmania) in 1892, in 
Ad~lai_de in 1893, in Brisbane in 1895, and in Sydney 
agam m 1898. We do not know whether the fact that 
only one meeting was held in the five years from 1893 to 
1898 was connected with the commercial difficulties 
through which Australia has recently passed ; if so we 
trust that the resumption of meetings last year may be 
taken as a sign of returning prosperity. 

The constitution of the Association and the order of 
proceedings at the general meetings are evidently closely 
modelled on those of the British Association. The public 
proceediI_1gs begin with an evening address delivered by 
~he President for the y~ar ; on the following days, meet
mgs of t~e sev«?ral Sections are held, relieved by evening 
lectures, mcludmg one to" working men," conversazioni 
and concerts, garden parties (with" the number of invita
tions limited"), Saturday afternoon excursions, and, to 
wmd up the whole entertainment, excursions g·oing 
further afield. O?e who is accustomed to the doings at 
the annual gathermgs of the British Association would 
find h:imself familiar with the whole programme of its 
~olomal c<;mnterpart. Perhaps he might find his way 
mto a Sect10n whose name and subject he had not been 
used to in the old country, but he would find most of them 
just _what h_e was accustomed to, as the following list of 
Sect10ns ~111 show, nam~ly :-Section A-Astronomy, 
Mat~emat1cs, and Physics ; Section B-Chemistry ; 
Section C_-Geology and Mineralogy; Section D
B1ol?gy, with the sub-departments Botany and Zoology; 
Sect10n E-Geography; Section F-Ethnology and 
Anthropology i Section G~Eco1.1omic Science and Agri
cult1.:re ; Sect1<?n H-Engmeermg and Architecture ; 
Section I-Samtary Science and Hygiene· Section J-
Mental Science and Education. ' 

To review with any completeness a volume of over 
eleven hundred pages, dealing with the almost unlimited 
range of subjects covered by the ten Sections here 
enumerated, is obviously impossible. All that we can 
attempt . is to indicate some of what appear to us to be 
among its more noteworthy contents. 

There can be little doubt that the most serious contri
bution to pure science contained in it is the "Report on 
our Knowledge of the Thermodynamics of the Voltaic 
Cell," by Mr. E. F. J. Love. This is a really admirable 
account of the results that have been obtained chiefly by 
Lor~ K~lvin, Willard G.ibbs, and von Helmh~ltz, by the 
application of thermodynamic considerations to voltaic 
p_henomena. Th~se results are deduced simply and con
cisely, and are discussed throughout in relation to the 
exp_erimental tests to which they have been subjected by 
vanous observers. It would, we think be welcome to 
many physicists if this paper were reprinted in some 
more generally accessible publication than the bulky 
volume before us. 

In his presidential address to Section A, Mr. Baracchi, 
Gove~nment Astronomer at Melbourne, gives a very in
terestmg account of the great International Photographic 
Survey of the Heavens, and especially of the share in this 

1 u Report of the Seventh I\-feeting of the Australa,;;ian Association for 
the Advancement of Science," held at Sydney, 1898. Pp. Iii + u61. 
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