
IS*CIEATCE. 


sates that  the danger has heen exaggerated." So 
far  is this from being the case, and so great is t,he 
r e d  danger, that I beg space for the presentation of 
some facts. The immediate cause of the present 
investigation was a letter published in the Boston 
Hez-ctlcl on Jan.  1'3,in which I gave a detailed account 
of sufferings in our own honse due to arsenic in the 
wall-papers, and involving all the inembers of the 
household. Since that  time many persons have pub- 
lished similar accounts in the Boston papers. Ab-
scracts of twenty-two such letters appeared in the 
Boston Aclvertiser of March 2 and 12, fourteen of the 
same appearing in the Boston Herald of March 2 ;  
and in the four hearings given by the public health 
committee to the petitioners a mass of evidence was 
presented which rnust have convinced any unpreju- 
diced mind. The committee have not yet made their 
report to the legislature, but i t  is expected that  they 
wili soon do so. The statement has alreauy been 
qnblished in the Boston papers, tha t  the conlnlittee 
will reco~nrnend legislation, and it would be a matter 
of great surprise if they should do otherwise, - a  
surprise even to those who are trying to defeat 
legislation. 

Scieltce also adds, "Prof. C. F .  Chandler testi-
fied. that, from careful experiments, under no con- 
ditions could arsenical poisoning occur through 
breathing arseniuretted hydrogen from wall-paper, 
and that  the only source of danger would be froin 
friction alone." In point of fact, Professor Chandler's 
testimony was much stronger than this. He not only 
stated that he believed the generation of arseniuret- 
ted hydrogen from arsenical wall-papers to be im- 
possible, but he also said of this gas that  he con- 
sidered ' a small quantity comparatively har~nless.' 
As to the legislation, for which those of us who have 
suffered were asking, he said that he was ' no t  in 
favor of any law on the subject :' that  personally he 
was ' not afraid of arsenical wall-paper under any 
circumstances, with any quantity ;' and that he con- 
sidered t,he evidence of persons who suppose that  
they have suffered from wall-paper poison to he ' of 
very little value.' He also said that some years ago 
he investigated the whole subject of dangers from 
arsenical wall-papers, ' and concluded that there was 
nothing in it ;' while his conviction that the genera- 
tion of arseniuretted hydrogen from arsenical wall- 
papers is impossible was based on experiments made 
by two of his students in his laboratory six years ago. 

As to all the essential points involved in the inves- 
tigation. the petition is suptlortecl by the best chemi- 
cal opinion in Harvard university, by some of the 
best medical opinion in Massachusetts, and by a body 
of evidence frorn actual sufferers unimpeachable and 
unanswerable. But I desire specially to call atten- 
tion to the fact that Professor Chandler himself gives 
indirect support to the petition. As one of the origi- 
nal editors of Johnson's 'Universal cyclopaedia,' and 
one of the active editors in the revision now going 
through the press, Professor Chandler publishes in 
vol. i. (New York, 1886) an article on arsenious oxide, 
wherein he calls attention to the danger from arseni- 
cal paper, His language is, "Recent inquiry would 
lead to the belief that  rooms covered with paper 
coated with this green arsenite of copper are detri-
mental to health, from the readiness with which 
minute particles of the poisonous pigment are  de- 
tached from the walls by tlte slightest friction, are 
diffused through the room, and nltimately pass 
into the animal system. I t  is also said that  arseuiu- 

retted hydrogen (I3 As), a very poisonous gas, is 
generated in damp GLather." 

True, this language was first written for a n  earlier 
edition ; but inasmuch as no expense was spared in 
the revision (see publisher's announcen~ent), and in- 
asmuch as Professor Chandler was one of the re- 
visers, the language mav be taken as the utterance 
of all that  Professor Chandler considered i t  worth 
while to say a t  the time when the new volume was 
published. I have called this article an  ' i?zdi?-ect 
support' to our petition, because, although the writer 
does not squarely state an opinion of his own, yet his 
language undoubtedly makes the impression that  he 
considers the subjecc an important one,-one, indeed, 
which he has not investigated, and 011 which he 
therefore has not fornled an  opin~on, but important 
enough to call attention to the danger. 

I t  is also interesting to observe that one of the 
authorities whom Professor Chandler quotes against 
the theory that arseniuretted hydrogen escapes from 
arsenical wall-papers has subsequently changed his 
opinion. I refer to  Watts's ' Dictionary of chemistry.' 
So far  as I have been able to learn, the last expres-
sion of Dr. Watts on the subject in hand is founcl in 
the third supplement, which is vol. viii. of the whole 
work, in part  i. p. 122 (London, 1879). There me 
read, " Arsenic i n  fhe a i v  of rooms. -From expcri-
~nen t s  b!y H. Fleclc [ Z e i t s c h ~ .fkr  biologic, viii. 141), 
i t  appears tha t  the air of rooms, the carpets or wall- 
papers of whic,h are colored with Schweinfurth green, 
often contains arseniuretted hydrogen, produced by 
the action of moisture and orga:lic matter on the 
arsenical pigment. The size, starch, paste, etc., used 
in hanging the paper, appear to  be especially active 
in this respect." 

Also another authority, whose opiniol~ of 1862 
Professor Chandler quotes against our petition, has 
long since given up that  opinion. 1refer to Dr. Hoff- 
man of Berlin. Dr. Hoffman was one of the scientific 
inen summoned a few years ago to airl the German 
royal sanit,ary commission in investigating the 
dangers from arsenic in objects of domestic use. 
Dr. Hoffman's present opinion is seen in t,he report 
of the commission, which resulted in a stringent law 
in Germany. The language bearing on this subject 
is as follows : "Wall-papers are deserving special 
attention, and also window-curtains, which fre-
quently contain large amounts of arsenic. The in- 
jurious action of this is not only through the lading 
of the atmosphere wit11 arsenical dust, but also from 
the ror~tinued formation of arseniuretted hydrogen, 
a gas extremely dangerous to health." 

I am happy to state that  the public health com-
mittee of the Massachusetts legislature have ordered 
the publication of the stenographic report of the 
hearings given on this subject, and this document 
cannot fail GO be of value to the legislative commit- 
tees of other states. or of congress when the enor-
mity of the arsenic evil shall become more widely 
known. D. G. LYON. 

Cambridge, Mads., April 24. 

On two plates of stratigraphical sections of the 
Taconic ranges by Prof. James Hall. 

I n  an article in the number for April, 1886, of The 
Americu+z jot~t-lzal of sc iewe ,  entitled ' On lower 
Silurian fossils from a limestone of the original 
Taconic of Emmons,' on p. 247, tl,~e author speaks of 



a 'most welcorne addition,' to the stratigraphy of the 
Taconic range, of two plates of stratigraphical sec-
tions ' by Professor Hall, ' prepared by him forty to  
forty-five years since.' 

Those two plates, or rather five plates, for tha t  is 
their exact number, were freely distributed by Pro- 
fessor Hall as  far  back as Lyell's second visit to 
America, 1845-46, and are well known on both sides 
of the Atlantic. 

Professor Emmons refers to them in one of his 
letters, dated Raleigh, N.C.: Dec. 28, 1860, of which 
I published a n  extract in The Taconic system and 
its position in stratigraphic geology' (Proc. Amcr. 
acartd. a r t s  u r ~ d  sciences, vol. xii. p. 128, Cambridge, 
1885), as follows : "You are aware that  [Professor] 
Hall prepared five long sheets of sections illustrating 
his views, and which extended from the Helderberg 
to the Connecticut River, and from the Lake Cham- 
plain to the Connecticut valley. . . . They werc de- 
signed to sustain his peculiar views. I have copies, 
and I wish you had them. They are  curiosities in 
their way." 

I t  is evident tha t  the views entertained by Profes- 
sor Hall, contesting the conclusions of Dr. Emmons, 
have been placed before geologists in the United 
States, Canada, and Europe since the appearance 
of ' The Taconic system ' in 1842. 

JULESMARCOU. 
Cambridge, Mess., April 23. 

A carnivorous butterfly larva. 
One of the most interesting of our butterflies is 

that known as Fenesica tarquinius, - a unique ly- 
ciuid having the wings above brown-black in color, 
with conspicuous orange markings both on primaries 
and secondaries. I t  has a wide geographical range, 
occurring very generally over North America, as  
also in Asia. 

Donovan, in his 'Insects of India' (pl. xliv. fig. I), 
illustrates the buttdrfly rather poorly, but says noth- 
ing about the larva ; Roisduval and LeConte (Hist. 
dcs lep. et dcs chen. cle 1'Amer. Sept., p. 128, pl. 37) 
figure the larva, pupa, and imago under the name of 
Polyommatus crataegi, and simply quote Abbot as 
stating that  the larva lives in several species of Cra- 
taegus ; Scudder (Proc. Essex inst., iii. p. 163, 1562) 
treats of it under the name of Polyom~natus porsenna 
(Sym. list of Amer. rurales, Bull. Buff. soc. nat. hist., 
iii. p. 129, May, 1876)' giving the food-plants of the 
larva as  Alnus, Ribesia, Vaccinium, and Viburnum 
(later, in the American nntztralist for August, 1869, 
he gives the food-plants as follows, -' probably 
arrow-mood, elder, and hawthorn') ; Grote (Trans. 
Amer. ent. soc., ii p. 307) first proposed the generic 
name of Fenesica, but says nothing about its larval 
history ; Strecker (Butt. and  moths, etc. -Diurnes, 
p. 103) repeats simply from Scudder ; while William 
K. Edwards, in his admirable life-histories of butter- 
flies, has not, so far, treated of this particular species. 
In  short, so f a r  as the published records go, it has 
been generally assumed that  the larva feeds upon the 
plants named; 

The object of this brief communication is to show 
that  in this larva we have one that  is truly carnivo- 
rous,-a fact which is extremely interesting, because, 
so far  as I can find, there is not another recorded 
carnivorous butterfly larva ; and Mr. Scudder, who 
has given great attention to the butterflies, writes me 
in a recent letter, in reply to a n  inquiry on this point, 
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tha t  he cannot recall any mmtion of such. Quite a 
number of heterocerous larvae are known to be car- 
nivorous by exception, and not a few are  so as a 
rule. These are  chiefly found among pyralids ; and 
i t  is not necessary, for my present purpose, to refer 
to  the cases in detail. 

For some gears, now, I have been studying the 
remarkable life-habits of the Aphididae, and espe- 
cially of some of the gall-making and leaf curling 
species of Pemphiginae. 

I n  collecting material and making observations, I 
have been assisted by Mr. Th. Pergande, who has. 
on a number ot occasions since 1880, found the larva 
of this Fenesica associaterl wit11 various plant-lice. 
Among the species with which i t  has been thus found 
associated are Pemphigus fraxinifolii Riley, which 
curls the leaves of Fraxinus ; Schizoneura tessellata 
Fitch, which crowds upon the branches of Alnus ; 
and Pemphigus imbricator Fitch, which congregates 
in large masses on Fagus. All these species produce 
much flocculent and saccharine matter. 

The frequency with which this larva was found 
among these plant lice justified the suspicion that  i t  
feeds upon then1 or derives benefit from them ; yet 
up to 1885 the presumption was tha t  it benefited 
from the secretions of the plant-lice rather than from 
the insects themselves. Last fall, however, Mr. Per- 
gande obtained abundant evidence tha t  the Fenesica 
larva actuallj feeds upon the aphidids, and I thought 
i t  worth while to call attention to this positive proof 
of the carnivorous habits of the species. That the 
different species of plant-lice are  the normal food of 
this larva, is rendered more than probable for the 
following reasons :-

1. Attempts to feed the larva upon the leaves upon 
which i t  was found have proved futile, the larva 
perishing rather than feed upon them. 

2. The iood-plants given by the authorities are 
such as are well known to harbor plant-lice. 

3. Mr. Scudder's authorities, as he informs me, 
were picked up here and there ; and one of them for 
alder, which he recalls, 'found it more commonly on 
a limb among plant lice.' 

4. Mr. Otto Lugger has fi-equently observed the  
larva around Baltimore among Pemphigus imbricator 
on beech, but never disassociated from the lice ; and 
Judge Lawrence Johnson also found it in connection 
with the same specios around Shreveport, La., last 
fall, and surmised that it might feed upon the Pemphi- 
gus,; but neither of these observers were able to get  
positive proof of the fact. C. V. RILEY. 

Combined aerial and aquatic respiration. 
In  irirestigating combined aerial and aquatic 'espira- 

tion in vertebrates, the following questions have pre- 
sented themselves for solution,-questions which, 
so f a r  as we have been able to ascertain, have not 
been previously answered by physiologists :-

1. Is the aerial part of the respiration like that  of 
animals with an  exclusively aerial respiration ? 

2. I s  the aquatic part of the respiration like tha t  
of animals with an exclusively aquatic respiration? 

I n  answer to  these questions, we offer the follow- 
ing facts and conclusion :-

1. Observations upon the aquatic respiration of 
soft-shelled turtles (Science, vi. p. 255 ; and Amer. 
nat., 1886, p. 233) showed that the air  taken from 
the lungs of a turtle tha t  had been immersed severab 
hours, had been almost completely deprived of i t s  


