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SCIENCE. 


the time there was not mind enough to do more tllari 
to s w i n ~  the spider to the same angle from the verti- 
cal tliai he was then rnaliing above the horizon. I t  
seen~edthe more surprising, as the spiders were large, 
and ought, by all tlle laws of gravity, to have fallen 
to tlie earth at  once. Arld what was their objective 
point, a in i i~~g ,  as they did, for the clouds and stars? 
But I co~itetrt 1nyself'~vith the state~iielit of the facts, 
leaving to others tlie llow, why, and whither. 

E T. '),uIM~Y. 
Ilanover, N.11. 

Improvenlent of western pasture-land. 

I n  liis article ill SCIENCE, 11. 186,Professor Shaler's 
opening sentence, "tliat the greater part of thc United 
States west of tlle nieridian of Omalia is unfit for 
tillage," leaves a somewliat wrong inlpression. The 
greater p:u1 of Xebl.aska is west of tliat ineridian; 
bat  nearly tlle wliole state, as far as longitude !In0, 
produces crops of tlle cereal grains, grasses, co:,ii, 
fruit, anil roots, more snrely, even, than the nlitlille 
stales. This area enlbruccs 80,000 square ~niles. 
Large sections west of the '39tl1 ineridiari produce 
alnlost equally well, as our statist,ics slio\v. I-Iis sng- 
gestions, liomevel~, apply to the proper nlariagenlerit of 
h e  grasses outside of this area, and are of very great 
impor.tance. 

A remarkable peculiarity of our Nebraslra flora is 
its cha~lgi i~g character, JVliile not confined to the 
grasses, i t  i s  especially conspicnous anlong tllern. 
When I first crossed this county (Lancaster) in 1805, 
buffalo-grass (Bncliloe dactyloides) covered much of 
the uplands. By IS71 nearly all of this species hail 
disallpearetl; anti its place v a s  taken by blue-joints 
(Andropogori farcatas, etc. ), iiltel,spersed with Boute- 
louas, Sorgliuni nutans, Sporobolas, etc. Again, in 
1878, the blue-joints disappearetl from ei i t~re  town- 
ships, and the Bontelouas usurped their place. Simi-
lar l?lle~iomena were observed in almost every conrlty 
in the state, arid even in sections where settlements 
had not penetrated, During the last two gears Sor- 
gliuin nutaiis lias been gaining in eastern Nebraslra 
over all other species. On the whole, the species 
indig~rlous to moist regions have been gaining on tlie 
buffalo-grasses to such an extent that  the latter have 
almost entirely disappeared east of the loot11 meridi- 
an, and from large areas farther vest. I n  extreme 
north-western Nebraska, on tributaries of the Nio- 
brara, I have observed, since 1865, a remarkable 
e x c h a n ~ e  of buffalo-grass for Eonlelouas and other 
grassesbin different years. This tendency, therefore, 
is cornmc,n, tllougll not to tlie same extent, in the 
drier as well as tlie moister portioiis of the state. 
TVlien old Fort Calhoun, above Omalia, was occupied 
by the niilitary, twenty-five years ago, I<entuclcy 
blue-grass was brought in baled hay to tliat post froin 
tlie south. It sporitaneo~~sly spread in t001i root, a ~ l d  
every dircction, and nolv it can be fol~iid on prairies 
thirty i~liles alvay. Many of our farrners iii eastern 
Ne l~ r~~s l t a  grassare loolrirlg to that species iiom for :t. 
to give late fali and early spril~g p:~sturage. 

Undev favorable conditions, tlie ~vilcl ~lativo grasses 
produce a reinarkable amo~ul t  of hay. Thc blile- 
joiuts range in productiveness from one to three tons 
ancl more per acre. The latter large yield has been 
realized even at  the 99th meridian or1 the ~ i d e  Ellr-
honl-river botlonls. All tlie facts noted in the riioist 
as well as dry sections of tlie state confirm Professor 
Shaler's theory; namely, that the natural conditions 
on tlie plains are most favoriible to a cliangil~g grass 
veget,ation, and that i t  'I possible, through the agency 
of 111~11, greatly to il~iprove on the native species. 

Apparent attractions and repulsions of small 
floating bodies. 

,is I tl~ouglit it worth while, in tlie interests of 
clear teaching, to object (SCIEFCE, i. p. 43) to certain 
things in Professor John Leconte's explanation of 
the ' Apparent attractions ancl repnlsions of small 
floating bodies,' 1 it seems my ilaty, xiow that  Profes- 
sor Lecontc has replied (SCIEXCI:, i. 11. 249) to Iny 
criticis~n, to jnstify that  criticism, or, failing in that, 
to aclinowleclge iny error. 
iP statelllent in hi. explarlation of the behavior of 

two moistened floating bodies, to mhicll I particularly 
objected, was the follo~viny : "But when brought so 
near that their mcnisc.uses join each other, the radius 
of curvature of tlle united, iriter~reniiig, concave me- 
niscus . . . is less than tliat of thc exterior concave 
n~e~liscuses,. . . ancl its superior terisiori acts 11po11 
both bodies toward a corninon centre of concavity." 

The parts ornitted fro111 this seritcnce are inerely 
references to n diagram. Professor Leconte now 
states that he should liave said sz~perior,fo~.ceinstead 
of s ~ r l ~ e l , i o ~  I, lio~vcrer, objected to theleiasion. 
statement on quite other gro~unds, Aftcr quoting it, 
I said, " \J7e do not tlli~lli physicists generally mill 
admit tliat a liquid fill11 tentls to draw a solitl, to  
which it is  attached, towaril tho centre of  coixcnzity of 
the  ;iilnz. Indeed, if this were so, the tendelicy of a 
colornn of water raised belweeii two floatirig bodies 
by sarface-terisioi~ would be to lift tliose bodies. 
Similarly, a colan~n of licluiil sustained ill a fine tnbe 
woultl tend to lift tlie trtbe." 

I ha\-e quoted myself thus a t  length, -rising italics, 
which I did riot use before, -because Professor Le- 
eonte appears to understand me as denying that what 
he calls tlle 'capillary forces ' -sncli, for instance, 
as the force exerted upon tlie enclosed air by the film 
of a soa1)-bubble-are directed toward the centre of 
concavity of the film. 1 spoke rnerely of the force 
exerted upon the body to zultich tile edge qi' the $film 
i s  attaclied; and tlre force exerted by tlle film upon 
such a body is certainly not directed toward the cen- 
tre of coricavity of the film. If we coil a rope round 
a cask, and set a Inan to pull at  each end of the rope, 
the pressure on tlie cask will be everywhere directed 
toward the centre of curvature of the coil: but the 
pnll on the Inen mill not be toward tlie centre of 
curvature of the coil; i t  will be tangential to the coil. 
I n  tlie sanle way, tlie action of a ~nenihcns upon the 
water beneath it, or tlie air above it,, is direct,cd to- 
ward the centre of concavity of the ineniscus ; but the 
actiorl of tlie meniscus upon the body to wliicll it is 
attaclied is tangential to tlie liquid surface, and per- 
pendicular to the bounding edge of the rneniscns. 

I'rofessor Lecoiite, liorvever, has chosen to inalrethe 
stateriie~ltI liave quoted abovc ; and lo nly criticisni 
thereon he replies, "Indeed, i t  is obvious that  the  
elastic reaction of tlie corninon nie~iiscus, formed 
~vlieil two silcll floating bodies are brolight near to 
one anotlier, tloes not tend, to ltft  the112;for the verliccrl 
component of tlic capillary forces, directed toward 
the celltre of concavity, is exactly couilterbalanced 
by the weight of the adhering liquitl elevated between 
them, while tlie iio~,izontalcomponent is free to  
draw tlicin together." IIe malies a sirnilar statement 
concerning tlie action in a caljillary tube. 

I t  is, indeed, obvious, that  tlie weight of the ~vater  
must be sustairied ; bul ~ I O T I ~and wliere is this weigh1 
applied to tlie floating bodies or to the tnbe ? If i t  is 
applied by ineans of tlle surface-filnl, aud at  tlle line 
~vheretlie boundirig edge of tliat filtn nieets the float- 
ing bodies, or the wall of the tnbe, I'rofessor Leconte's 
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