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covering the north flank of the Eittatinny Mountain; 
and a bonrlder of limestone pelzhed on the summit, 
which, within a distance of three nliles, had been 
ca,rried up eight hunclrecl feet of vert,ical distance. 

Referring to a paper recently published by Mr. W. 
J. McGee, who founil clifliculties similar to those of 
Professor I-Ieilprin in the assumption of r, polar ice- 
cap of great thickness, and ~7110 iinagined tlie glacier 
.to increase by additions to its outer rim, Professor 
Le~visheld, tliat the sii~gle fact of the traiisportation 
by the glacier of fal-tmvelled bowlders lo its terulinal 
moraine was a fatnl ~bjec t~ion to any snch hypothesis. 
Nor did he believe that the hypothesis arlopted by 
Professor Dana an(! others, of a great elevation of 
land in the nortli, Tvas a probable one. The facts 
now in the possrssior~ of geologists do not iniiicate 
such a great and local upheaval as reqnired by tliat 
hypotllesis. 

An  exlilanation tllerrfore must still be sought for 
d i e  soath~vard flo~rr of a continuons ice-sheet, -a 
flow in some regions up-hill. The action of gravity 
was certainly not sufficient. Even in the case of the 
downward flow of the steeply inclined S ~ ~ i s s  glaciers, 
i t  had been sho~vn that zravity was more tliari coun- 
terbalallced by friet,ion of tlie sides and bottom, and 
those glaciers nioved by reason of an  inherent moving 
power of the n~olecules of tlie ice. I t  was probable 
tha t  a similar action occurred in the great conti- 
nental glacier. H e  suggested, therefore, a hyl~oth- 
esis which, mhile preserving lhe ur~i lg  of the glacier, 
as  indicated by observed facts, neither assumed an 
unreasonable land-elevatioii in polar regions, nor re- 
quired a thicln~ess of ice so great as to be open to 
the objectior~s of the last speaker. R e  suggested 
tha t  the ice-cap flowed south silnply because it flowed 
toward a source of heat. Such flow does not depend 
upon gravity, but would occur in a flat field of ice, or 
possibly even up a slight incline toward a warmer 
temperature. Upon this liyl~othesis the ice need not 
to  have been Inore than a few times its present thick- 
ness in Greenland to acconnt for all existing phe- 
nomena. 

AN EARLY S T A T E J I E N T  O F  TIIE DE-

A CORRECT lcnon,ledge of the deflective effect of the 
earth's rotation on the motion of bodies on its sur- 
face is general!y accounted the result of studies made 
within the last twer~ty-five years. First in ISBA, and 
inore fully in 3859, Rlr. TVillian~ Perrel of Nashville, 
Tenn., now of MTashington, made the general state- 
ment,  that, " in whatever direction a body nioves on 
tlie surface of the earth, there is a force arisii~g from 
the earth's rotation which deflects it to the right in 
the northern hemisphere, but to the left in the south- 
eru" (Math. ~novthly, 1859, i. 307); and gave, by a 
rigorous analytical treatment of the question, a quan- 
titative measure of this force, showing that i t  de- 
pended on the sine of the latitude of the body, but not 
a t  all on the direction of its mot,ion, A similar but 
less colnpreheilsive result was arrived at  abont the 
same time by Fhbinet and others (Coiiq~tes rendt~s, 
xlis. 1859); and since the11 the subject has been 
treated by riiany writers, anlong whom may be men- 
tioned Buff, Finger, Guldberg and Illohn, and Sprung. 
I t  has, however, also been d i s p ~ ~ t e d  by some authors, 
as Bertrand and Benoni, xrho erroneously hold to the 
old idea, first suggested by Eladley (1735), and recalled 
(i l  would seem independently) by De Luc (1779), Dal- 
ton (1793), and Dove (l835),th:tt the deflective effect 
is greatest on motions in the meridian and nothing 

on east-and-mest lines; and this incorrect view is but 
slo.ivly disappearing from the text-boolis in generai 
use. 

I t  is the object of tliis note to  call attention to an 
early statement of the law of deflection, tliat has 
never, so far as I can lenrn, received dne credit. I n  
IS43 MI.. Cl~mles Tracy, now of New Yorli, read a 
paper ' 011 the rotary action of st,orins' before the 
Ufica (N. 7.)society of natural history; this was 
published in tlie Alnerican journal of science (slv. 
1S43, 65-72), and tlie paragraphs quoled below are 
talien iron1 it. I t  will readily be perceived that this 
explanation is far in advance of Dove's: a!tlion~li it 
Iaclis tlie consideratio~l of the effect of centrifugal 
force arlcl of the preservation of areas, to 11e a Snll 
st,atenieiit of thc. ~nat ter .  Xr.  Tracy thought, in ac- 
cordance with ]Spy's theories, t,hat there innst exist 

a qualified centi~i~l trndericy of the air, in both the 
general stornls and the srilaller tornadoes" (p. 67);  
and in order to develop a uniform rotary movement 
in these centripetal winrls, he  loolied to " the  forces 
generated by t l ~ e  earth's tliurnal revolution" (p. 66). 
I n  every s torx~.  " the  incoming air may be regarded 
as a succession of rings tal;en off tlie sarrounding 
at,mosphere, and rnoving slowly at  first, bat swifter 
as they proceed towards the centre." I n  ~ i r t u e  of 
the law of deviation, every ring "begins to revolve 
when far fronl the centre. turns Inore and more as 
it, draws near it, and finally as it gathers abont lhe  
central spot all its forces are resolved into a simple 
wllirl" (p.  69). The law of deviation is illnstrated 
by allllropriate figures for tlie two lie~nispl~eres, and 
is explained as follons. (Itsdirect application to tlie 
tornado and water-spout is probably incorrect, as 
Rlr. Ferrel has sl~on,n.) ' I  Tlle relative lnotions of 
the parts of a sn~al l  circular space 0x1 the earth's 
surface, by reason of t.he diurnal revolution, are pre- 
cisely ~ v h a t  they woal(1 be if the sarne circnlar space 
revolved upon an axis passing tlirouqh its centre 
parallel to the axis of tlie globe. If such space be 
regarded as a plane revolving about such sullposed 
axis, then the relative nlotions of its parts are the 
same as if the plane revolved about its centre upon 
an axis perpendicular to the plane itself; with tliis 
niodification, that an  entire revolntion 011 the axis 
perpendicnlar t80 the plane would not be accomplished 
in tu~enty-four liours. Sucli plane daily perforins 
s11c11 part of a full revolt~tion about such perpendic- 
ular axis as the sine of tlie Iatitnile of its centre is 
of radius. The plane itself -the field over which a 
storm or a tornado or a water-spout is forming -is in 
tlie condition of a whirling table. Hence the tend- 
ency to rotary action in every quarter of the storm is 
equal, and all the forces which propel the air toward 
the centre co-operate in harnlony to cause the revoln- 
tion" (p. 72). The special valae of this statement 
lies in the proof that  molions in all directions are 
deflected equally; but on acconnt of the olnissions 
above named only one-half of the total deflective 
force is accounted for. JV. M. DAVIS. 

LETTERS TO T H E  EDITOR. 

'Mother of petre ' and ' mother of vinegar.' 
CI-IEAIIFTSr e r e  not a little interested a few years 

since by the discovery, firht anrlonnced by Alexander 
Muller in Germany, and afterwards by Schloesing 
and illuntz in France, that the formation of saltpetre 
in nature, and of other nitric con~pounds as well, is 
in some may connected with the presence and action 
of a living 'ferment,' much in the same way that  
the formation of alcohol in the brew-house or distil- 


