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nlay call convcnicntly this whole process: origin 
of species. 

I thcn proceed to characterize these four fac- 
tors, which are the following: (1) variation; 
(2) inheritancc of variations, 'consanguinity 
becomes morphologically visible '; (3) natural 
selection, acting upon the material produced 
by variaiion and inheritancc, improving the 
average, and causing, under certain circum-
stances, 'mutation ';' (4) 'bionomic scpara-
tion ' (p. 190, 1. c.), forming what we call 
' specics.' 

'fire four factors narrred, ouriution, inhcritrmrcc, 
sclectzo?~anti sepuralion, must work togetlrcr in 
order to obtain d,iffercnt species; * * it is iin- 
possible to think illat one of tl~ein shoi~ld work by 
itself, or that one could he left aside. 

I have further demonstrated in thc paper 
referred to, that 1)arwin already held prac-
tically the identical opinion, although hc did 
not properly recognize 'bionomic separation,' 
and introduced, in its place, the 'principle of 
divergence.' I n  the face of this fact, i t  is 
only to be regretted that bionomic separation 
or habitudinal segregation has not received 
due attention, and is gcncrally not understood 
in its true meaning by those that have little 
expericnce in field worlc; indeed, i t  is impos- 
sible to get an appropriate idea of it i n  the 
museum or the laboratory, and also the bo- 
tanical gardcn is cntirely unfit to bring home 
its significance. I hope, however, that its 
real v a l u ~  and rcal meaning will become more 
generally known by and by. For those that 
havc no chance to convince themselves in 
nature of the cvcr-presence of bionomic scpa- 
ration, the study of Guliclc's book will be 
advantageous. E:. A. ORTMANN. 

Pr~rrs~~uno,PA. 

XPECIAL ARTICIJCi3. 

REACTIONS IX SOLUTIONS AS A SOURCE O F  E.M.F. 

PER~I ITme to call to the attention of the 
readers of this journal certain observations 
which I havc recently made relative to the 
chemical rcactior~s in solution as a source of 

Not the 'mutation ' of de Vries, which tern1 
i s  decitiedly ill chosen, being preoccupied long ago 
by Waagen, Neumayr and W. H. Scott, and uscd 
in an entirely diflcrent bcnse. 

the electric currcnt. So far as I am informed 
thc phenomenon described below has not pre- 
viously been recorded. 

Some timc ago, while carrying on a series of 
cxpcrirnents upon photo-electric effects, certain 
features of the investigation led me to suspect 
that any and all chemical reaclions give rise 
to a mcasr~rable quantity of electrical energy. 

In  order to test this I introduced into a very 
small glass vessel two platinum wires, No. 26, 
to serve as electrodes. Thcsc electrodes werc 
as nearly identical in dimensions as it was 
possiblc to make them. They extended down 
into the cell about two centimeters, a t  a dis- 
tance apart of, perhaps, two millimeters. The 
ccll thus constructed held approximately 3 c.c. 
The electrodes were thcn connected by means 
of a short wire to a sensitive galvanometer. 

About 2 c.c. of silver nitrate solution ( 5  :25)  
werc introduccd into the cell. Two or thrce 
drops of co~lcent~rated I3C1 wcre then added to 
thc silver solution in the cell. Immediately 
when the acid came in contact with the salt 
a decided deflection was manifest on thc in- 
strument. Stirring the reacting bodics in-
creased the deflection and a t  timcs reversed 
the direction of thc current. The maximum 
deflection was about twenty-five scalc divisions. 

At first the acid was introduced between the 
platinum electrodes. Later i t  was found that 
if the reagent was allowed to come in contact 
with the silver solution ahoul either one of the 
clcctrodes the dircction of thc resulting cur-
rent, as indicated by the galvanonlctcr, could 
be predicted, i. e., thc current in, all cases left 
thc ccll by that clcctrotle about which the 
rcaction was taking place lpasl vigorously. 

Different concentrations of the salt and acid 
were tried. I t  was found that the tleflcction 
of the needle was roughly proportional to the 
concentration of the reacting bodies. It was 
also observed that the current ceased whcn the 
rcaction was complete, which, when the solu- 
ti011 was not stirred, took a t  times a minute 
or more. 

Oi her cornbinations wcre tried as follows: 
NaCl and Id,SO,; UaCl and H,SO,; CuSO, 
and NH,OII; 1COI-I and HC1. Each of the 
above reactions gave rise to a decided deflec- 
tion of the needle, the current continuing 
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until the reaction was completed. The most 
decided deflection of the instrumpt occurred 
in those cases whe~e the seagent was permitted 
to act more vigorously about one electrode 
than the other. 

To test as to the possibility of the phe-
nomenon being due to a difference in concen- 
tration at the electrodes, the cell was nearly 
filled with water and a saturated solution of 
NaCl was introduced into the water about 
one of the electrodes. While a very slight 
deflection of the needle was manifest, it was 
not in any case comparable with the result 
mentioncd above, being not greater than one 
scale division. 

Another possibility is, of bourse, a thermal 
effect. To test this the cell was again filled 
with water and concentrated R,SO, was in-
troduced about one of the electrodes. A slight 
deflection was noted-in magnitude about thc 
same as in the last-mentioned case, one scale 
division. 

I n  addition to the above evidence against a 
possible thernlo effect might be mentioned the 
fact that the magnitude of the current did not 
appear to be a function of the heat of reaction. 

The above would seem to indicate that the 
current is not due to a difference in conccn- 
trations at the electrodes or to a thcrmo-effect. 
However, the data at present at hand would 
scarcely justify a definite conclusion in this 
respect. 

AS to the ultimate cause of the current ob- 
served I am not a t  the present writing pre- 
pared to venture an opinion. I make this 
communication in order that other invcsti-
gators may test the matter for themselves. 

CTIAS.A. CULVER. 
RANDAL L m r o ~ a ~ o n ~Paus~cs,MORGAN OF 


UNIVERSITY PENNSYLVANIA,
OF 

October 18, 1005. 

As with many of our orchard pests, this is 
an introduced species, and was undoubtedly 
brought into the United States in importa-
tions of nursery stock. Since its introduction 
it has, largely through the nursery trade, been 
widely distributed in the pear-growing sec-
tions, where it is usually a familiar pest of 

this kind of fruit. Within the past few years 
added interest has been shown towards this 
species in this state because of its attacks 
upon apple foliage. I n  1902 the attention of 
this station was directed to its work in two 
widely separated orchards, but during the past 
two years it has been very conspicuous in 
many orchards in various parts of the state 
where it promises to be an important pest of 
this fruit. 

I n  the study of the habits and distribution 
of Eriophyes  piri  in the state of New York, 
two other European species have been found 
upon pear and apple leaves. These have been 
recorded by Dr. Nalepa by the names of 
Epi l r imerus  piri  and Phyllocoptes schlechten- 
dali. 'I'he latter are distinguished from Er io -
&yes piri  in that the abdominal rings on 
venter are nearly twice as many as on dorsum. 
Epi t r imerus  piri  differs from P. schlechtendali  
by having two longitudinal furrows on dorsum 
of abdomen. The former is found upon apple 
and pear leaves, while the latter has so far 
been detected only on apple foliage. 

P. J. PARROTT. 
N. Y. ~%GRICU~,TURAI, EXPERIMENTSTATION, 

GENEVA,N. Y. 

QUOTATIONS. 

TIIIi: METRIC SYSTEM. 

TIIE American people have a world-wide 
reputation for their ingenuity in devices to 
save time and labor. It is an anomaly that 
such a progressive people has failed to see the 
enormous loss of time and labor incurred in 
the retention of medieval and confusing 
weights and measures. 

Three fourths of the enormous foreign trade 
of the United States last year was with coun- 
tries having the metric system-the system 
now in use among four hundred andgfifty 
millions of people. Merchants import liquids 
by the liter, textiles by the meter, foods and 
drugs by the liilogram, and the innumerable 
consignments must be calculated into and sold 
by diffcrcl~t measures of volume and of length 
and by avoirdupois weight and troy weight 
and apothecaries' weight. I n  exporting com- 
modities, on the other hand, quantities, weights 
and measures must be laboriously converted 


