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NEH' WORKS ON THE CLASSIFICATION 
OF LEPIDOPTERA.! 

T HE satisfactory classification of Lepidoptera has 
always been regarded as one of the most 

problems in and many authors ( c_h1efly 
English and Amencan) have recently been workmg at 
the subject, and trying to throw fresh light upon it from 
the supposed lines of descent of the from a 
critical and comparative study of the1r earher stages. 
It is howe,·er, somewhat to be regretted that most of 
the follow very different lines, and therefore 
arri,-e at ,·ery divergent results. This is only the con
sequence of the now generally recognised impf?ssibility 
of arranging natural objects in a linear series wh1ch shall 
represent their real affinities ; and in due time we may 
hope that some compromise may be arrived at, which 
will reconcile the opposing systems so far as to lead to 
a fairly satisfactory and uniform result. 

The first book on our list professes to gh·e a more com
plete and trustworthy account of our few British butter
flies (a theme which we should have thought was worn 
almost threadbare by this time) than has heretofore 
appeared. However, Mr. Tutt may fairly claim t<_> have 
produced a book in which the early stages of the msects 
are dealt with in greater detail than in almost any previous 
English work not devoted exclusively to !arne, 
Newman's ; and he has also fully enumerated the vanet1es 
of our British species in all parts of their range, though 
he rarely alludes to allied continental species, even if 
reputed British. His account of the systematic exter
mination of such species as iVfelit«a atltalia and 
Apatura iris (both common, quite close to London, not 
so very many years ago) will be read with interest and 
pain by e\·ery right-thinking entomologist. In sol?e 
cases, his information is hardly up to date, as, for Ill

stance, "·ith respect to the history of Cltrysophanus 
disfmr. Mr. Tutt's prehminary chapters are devoted to the 
early stages of butterflies, and to instructions on collect
ing, rearing, and preserving. But here, too, our. author 
seems to \\Tite exclusively for British entomologists, for 
the continental high setting (now coming into use in 
England among collectors of exotic Lepidoptera) is not 
even mentioned. 

Mr. T•.1tt's classification does not depart much from the 
Batesian system, e'"cept that he follows an ascending 
instead of the usual descending system, commencing 
with the Hesperid«, and ending with the Satyrid«. He 
has adopted the American system of "superfamilies," 
endinrr in "-ides," of which he admits two, the Hes

and the Papilionides, which he divides into 
families ending in "-ida=," subfamilies, ending in "-in<r," 
and "tribes" ending in "idi." 

The second work on our list, by one of the leading 
American entomologists, though dealing chiefly with but 
a single family of North American moths, the Noto
dontid«, includes an elaborate introduction, in which the 
supposed descent, the structure and affiniti_es of t!1e 
various families of Lepidoptera are discussed, mth speCial 
reference to their early stages. The plan of Dr. Packard's 
researches may be gathered from the following remarks : 

"Until within a few years the majority of descriptions 
of caterpillars have been prepared simply for the 
of identification, or for taxonomical uses, and without 
reference to the philosophic or general zoological signi-

1 "British Butterflies, being a popular handbook for young students and 
collector:j." By J. \V. Tutt, F.E.S., Editor of Tltt: Entomologist's Raord 
and journal of Variation. 8\·o. Pp. 476; pis. w, and woodcuts. (London: 
George Gill and Sons, r8g6.) . _ . 

":Monograph of the Bombycine Moth:- of Amenca North of.l\:Iextco, 
including their Transformations and Origins of the Lan·al .l\[arkmgs and 
Armature." Part i. Family i. N otodontidre. By Alpheus s.- Packard. 
(National Academy of Sciences, Yol. Yii.) 4to. Pp. :291; pis. xhx.; maps 2 

(I89S.) .. d ( ' h ) ., \' ' R 1 ]"« (" t A '! "Dte Saturnu en Nac tpfauenaugen. on n.. al c tue :rro e, .l, . 
(l\littheilungen ans dem Roemer-.\lu::-eum, Nr. 6, Juni r8g6.) 
Pp. 30; pls. iii. 
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ficance of these changes. The transformations of some of 
the European Sphingidac have been very care_fu!ly Wf?rked 
out by Weismann, and also by Poulton; but 1t IS 

that the life-histories of the lower, more generahsed 
families usually referred to the Bombyces, especially of 
the N otodontidac, Ceratocampidac, Saturniidac, Heml
leucidac, Cochliopodidac, and LasiocamJ?idac will bring out 
still more striking and valuable results, masmuch as they, 
or forms near them now extinct, are believed to be closely 
similar to the stem forms from which many of the higher 
Lepidoptera have probably been evolved. 

"The aim, therefore, in such studies should be : 
"(1) To treat the larv::c as though adult, 

independent animals, and to work out the1r speCific and 
generic as well as family . . 

"(z) To trace the ongm of m1metJc and protectwe 
characters, and to ascertain the time of larval life when 
they are assumed, involving 

" (3) The history of the development the more 
specialised setae (hairs), spines, tubercles, hnes, spots, 
and other markings. 

"(4) To obtain facts regarding the ontogeny of our 
native species and genera which, when adde? to what we 
know of the life-histories of European, Asiatic South 
American Bombyces, may lead to at a com
prehension of the phylogeny of _the h1gJ;er 
viz. those above the so-called M1cro-Lep1doptera. 

It is really the immense amount of detail 
it so difficult to arrive at a correct class1ficat10n of 
animals. In the case of Lepidoptera, it is comparatively 
easy to compare egg with egg, pupa with pupa, and 
imago with imago ; but we should then only arnve at a 
very superficial knowledge of the _species ; for the c_ater
pillars moult several tnnes, and the1r structure also d1ffers 
very much in these var!ous stages, we can only 
arrive at correct conclusiOns by companng each of _the 
corresponding stages ; and it is frequently t_h_e earhest 
of these which throw most light on the affimt1es of the 
species. Thus, to take our well-known British 
tail butterfly as an example, the very young larva IS set 
with fleshy tubercles, like. the full-grown_ larva' of 
Ornithoptera, and other exot1c forms belongmg to the 
same family. 

In the special part of his work Dr. has 
scribed the North American Notodontidce Ill all the1r 
stages, and has not only given illustrations (mostly plain) <_>f 
the moths themselves, but has added a senes of beauti
fully executed coloured drawings of the larv<e of !lumer<_>us 
species in their various stages, specJal attentiOn bemg 
given to the earlier ones. Plates of neuration, an? maps 
showing the geographical distribution of many spec1es, are 
also added. 

To return to the Introduction, we find sections on the 
mode of evolution of the bristles, spines, and tubercles of 
N otodontian and other caterpillars ; on the incongruence 
between larval and adult characters ; on inheritance of 
characters acquired by larvao ; geographical distributi_on ; 
phylogeny; classification; and nomenclature of wmg
veins. &c. 

The enormous mass of matter (largely original) which 
Dr. Packard has brought together, makes it _difficult to 
discuss his work in detail. But we may not1ce one or 
two points of special interest. His h_m;e led 
him to the conclusion that the Lep1doptera ongmatecl 
from some probably extinct form intermediate between 
the Panorpidce and the Trichoptera ; and he s'-:ggests that 
the earliest type of lepidopterous larva was alhed to _some 
Tineoid feeding on low herbage on land, not bemg a 
miner or sack-bearer, as these are evidently se_cf?ndary 
adaptive forms. Some of the larv::c figured exh1l;Ht ve_ry 
remarkable appendages in their early stages, wh1ch dis
appear after the first or second moult. Among the most 

I 
curious are the huge branching on . the pro
thoracic segments of the larvae of d1fferent speCies of the 
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genus Heterocatnpa, which remind us of the strange ap
pendages exhibited by the perfect insects of some 
Homoptera. As regards classification, Dr. Packard refers 
chiefly to the writings of Dr. Chapman, Prof. Comstock, 
and Mr. \Valter; and after some criticism, he proposes 
the following scheme :-

Sub-order I. Lepidoptera Laciniata, or Prato-Lepi
doptera (Eriocephala). 

Sub-order I I.. Lepidoptera Haustellata. 
I. Palaeo- Lepidoptera ( Micropteryx). 

I l. N eolepidoptera. 
Dr. Packard's phylogenetic tree of the last section, 

which comprises all the Lepidoptera except flficropteryx 
and Erioceplzala, is suggestive. 

He recognises six main stems, one of which, the 
Hepialida:, has no offshoot ; four of the others are short, 
culminating in the Mef{alopygida:, Cossida:, Sesiida:, and 
Pyralidince respectivelv, while the sixth leads up from the 
Prodoxidce past the Psychida: and Zyga:nidcr, through 
the Tineidce, to the Lithosiida:, whence arise other 
branches, culminating in the Nymphalida:, Sphingidce, 
Geometridce, and Arctiida:. 

We have said enough to indicate the immense interest 
and importance of this work, not only to all lepi-
dopterists, but to all who are interested in· the philosophic 
study of evolution. \Vhen will Governments or ade
quately supported Societies or Universities render it 

Telea Polyjltemtts (Cramer) at rest. 

possible for similar works to Dr. Packard's to be executed 
and published in Europe? 

Mr. A. R. Grote, who has probably described more 
North American Lepidoptera than any other author, has 
lately taken up his abode in Germany, but has not 
therefore abandoned his interest in entomology. In the 
course of last year he published a sketch of the classi
fication of Lepidoptera (partly following Comstock's 
system), in which he recognised a "super-family Bomby
cides," divided into four families·- Bombycida;, Endro
mid<e, Agliidae, and Saturniidae. In the present paper 
he modifies his views on the plylogeny of these families, 
and concludes, from his own and Dr. Dyar's observations 
on the earlier stages of the larv<r of Bombyx and 
Endromis, that they are allied to the Ladmcl'ida: 
(Lasiommpidi7!), which is the first family of his "super
family" .-\grotides (which includes the bulk of the 
Bombyces and Noctu.-e), which must now take the name 
of Bornbycicles, leaving the ''super-family" Saturniides 
to include only the two families Saturniidae (sub-families 
Attacin,z:, Saturniina:, and Hemileucina:) ; and Agliid::e 
(sub-families Agliina:, Automerinl7!, and Citheroniina:. 
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We are puzzled by the remark that the discovery ot tl1e 
larva of the Australian genus Chelepteryx may throw 
light on the position of Endr'Olnis. Is he unaware that 
the full-grown larva of Chelepteryx, as figured by Scott, i: 
covered with bristle-bearing warts, and is thus totally 
different from that of Endromis? 

This paper also includes an analytical table of the 
genera of Saturniida:J· and.several genera, founded on 
known species, are indicated as new. Special attention 
is paid to larvae, neuration, and antennce, in working· out 
the pnylogeny of the groups (of which a tentative table 
is given), and the neuration and are illustrated 
with woodcuts. A special feature of interest is formed 
by the three photographic plates--'-one representing 
cocoons, and the others, taken from the living insects, 
representing the positions of several of the moths in 
repose. One of these is reproduced on this page. The 
paper concludes with a revised synonymic list of theN orth 
American Saturniides. 

THE ZURICH FEDERAL POLYTECHNIC 
SCHOOL. 

A RECENT number of the Revue Gt!tzerale des Sciences 
contains a very interesting account of the Federal 

Polytechnic School at Zurich. Switzerland possesses one· 
other such institution, namely, that at Lausanne. 

The Federal Polytechnic School at Ztirich 
is the only institution in that country, connected 
with higher education, which depends on the. 
Confederation directly. As a natural result 
the school is much richer, and has been able 
to develop more rapidly. The students are 
all day scholars, and are divided into two 
classes : the reguliers, that is, those who go 
through a fixed course, and the auditeurs, 
those who work chiefly in the advanced divi
sion. The school opened in I855 with 228 

students. This number has increased every 
year, and in I895 reached the total of 757· 
The courses of instruction are arranged under 
the seven following heads : (I) architecture, 
(z) civil engineering, (3) industrial mechanics, 
(4) industrial chemistry, (5) agriculture, (6) 
pedagogy, and (7) an optional course, in 
harmony with the six other divisions, which 
includes history, literature, modern languages, 
political economy, statistics, philosophy, fine 
art, and military tactics. 

\Vhile endeavouring to preserve the cha
racter of a higher technical school, the theo
retical instruction is also carried on as far 

as pos5ible. The school has from the 
an annual subsidy of eight hundred thousand to nme 
hundred thousand francs, besides numerous other sub
sidies and revenues. \Vith this income of over one 
million francs, not only are general expenses covered, 
but a number of additions can annually be bought. 
No money has, been spared on the erec
tion of the laboratones, wh1ch are very numerous and 
spacious. . . 

Fig. I represents the school. It 
photographic, and pharmaceutical 
laboratories. The chemical analyt1callaboratory con tams 
r66 single places, or 83 double; the do':1ble places, con
sisting of two tables back _back, gJVen to the· more 
advanced students.. AdJommg th1s laboratory two 
balance-rooms, a dark-room, a room for electrolys1s, one 
for analyses of gases, two for of mort; advanced 
students, and another for chemJst;y. The 
laboratories for industrial and analytical chemistry are 
also divided into similar rooms. 

The astronomical observatory is shown in Fig. 2, 

the principal feature of the illustration being the 
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