
portio~l is sinall. Since, now, the $eat of con~bns- 
tion of cellulose is the same as that  of starell, ac-
cording to vorl Reclieitherg's ilet.eri~iinatioiis,l the 
clifference i a  tlie ~ ~ i ~ t r i t , i v e  value of tlie t,vo i~ ius t  be 
mensuretl by tlie heat of corr~bnstion of tlie 1nnrhl1- 
gas and I ~ y d r o g e ~ ~  evolved. 

The well-know11 experinleiits of IIcnneberg aiid 
Stohman11 on the respiration of sheep showed iio 
considerable escretioi~ of eirl~er llyclrogeil or ni;trsh- 
gas. In  one of tlieni, for esanil)lc, the i~iliiilal ate 
per rlay 1,210 grams of hay, and rscrcted 1.5 gr:~;iis 
of marsli-gas. Not having at  Iiarid tlie original :ac- 
count of the expel~iriieiit, we will assurile tliat tlie 
hay corltaiiled only twenty-fire per cent of crude 
fibre, of which one-linlf was digested. Tliis a~noulits 
to 132 granis per tlay. T l ~ i s  ~lnaiitity of cellulose, if 
oxiciized to cnrI)oriic acid arld mnter, ~\-oiiltl yield 676,-
701 caL2 Proril tliis we Ira\-e to tlecluct tlie alnoiiilt 
of Iieat carried off iri 1.5 ?rams of m:trsli-gas, whicli, 
according to Pavre and Sill)erlnnilri, :rinonllts to 19,305 
ca1. There renlain 637,209 cnl., representing tlic 
wort11 of tlie 138 gvanls of cellnlose to the animal. 
The saiile n-eiglit of stnrcli, if coinpletelj- oxidizeel, 
woi~ltl yield liSO,YOH cal. : i n  other mords, tlie cell~l- 
Itlsc set free ill tlie 11oily of tlie arlimnl ninety-six and 
a half per cent of tlie eliergy t~hic l l  tlie sanle weight 
of starch woultl have clone. 

Sntnrally these calculntions are riot cxact ; but 
tiley serve to sliow, tliat, if the heat liberated dnririg 
tlie fermentation of the cellulose is of use to the ani- 
iiial, the nutritive value of cellalose does not fall so 
rilrlch below tliat of other carholiyclmtes as sonie are 
inclined to believe. 1%.P. A ~ a r s r ; ~ .  

IS THE RA11Vb7ALL O F  K A N S A S  IN-
C R E A S I N G  ? S 

TIIIRTV years ago the territory of I<a~isas was not 
occupied by the mliite inan, a~it l ,  if we except a few 
acres cultivated by tlie Ilelamare Indians, iio portion 
of lier soil liad been turner1 up by tile plougl~. Her 
entire area v a s  ir1clnc1ed williin tlie vast aild alniost 
unkiiowri region of tlie ' t~xeless plains ' and the 
' great Anlerican desert.' During tliat brief inter-
veiiiilg period, inore than a niillion l ~ o p l c ,  chiefly of 
the agricultural class, have take11 possession of lier 
domain, and have already brought her to tlie very 
front ranlr of the states of tlie Uiliorl iri tlie esterit 
and value of her agricultural products. IIistory 
affords no other instalice of the permanent occupation 
of so esteilsive an area, previonsly nrioccupied by nian, 
ijy so large arr agricult~ual population, in so sliort a 
space of time. Here, certainly, if liuman agcricy 
could anywhere affect cliniate, moiiltl sucli an effect 
be produced. Here, assuredly, if settleriie~lt ever in- 
creases rainfall, will sucli increase be most marked 
aild lllost u~ilnistakable. That sucli increase has ac-
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tiutllg talten place, I belicre to be established beyoiiil 
a tlonbt. I t  is a circ~unstance l~eculiarly favorable 
to tlie determination of tlie point i n  cluestioil. t,liat, 
n l tho~~gl itile general settlement of Iinnsas bj- cultiva- 
tors of the soil is of such recent date, relial~le ol~scr- 
vations upon the rai~ift~ll  liad bee11 ni:tde :it the n~ilitary 
posts up011 the east,rril borders for n suliicieiit peiiocl to  
malie ~~oss ib l e  a satisfnctor~y cornparisoil bel\veen the 
rainfall before settlement aliil aft,er settlenie~i t. Tlie 
recorrls at Fort Leaienrvorth cover tlie 1onge.t periocl, 
and eriahle us to conll~nrc tile ~ri~reteen years inima- 
cliately precetling tlie occupatioli of 1C;rir.a~ by n-liit,e 
settlei? wit11 tile ~iirieteeri years inirnediately follon7- 
iiig sucli occupatiori. D~iii i ig the first period tlii: 
arerage rainfall Trns 3O.!)G incl~cs: tlurilig the srcoritl 
periocl it n.as 36.21 iriclles; g i ~ i l ~ g  at1 average increase 
of 5.21 iiicl~es per ai11iu111, -a11 i i ~ c i . ~ ~ t s eiiearlyof 
t\\-eiity lJer cent. Tlie 'or1 I;caveir\rortli recoi'tls 
cover so long ;i periocl of t i i i~e (11earlgforLg - ea r s ) ,  that 
tile ilicr(~a~et1 average of tlic seco~id lialf of tlle lpeiiocl 
cailuot be nltributed to a 1iiel.e ' accitlental variatioii.' 
111 tile issiie of Scierzce for .lpril LP,1851, it ib statcd 
tllnt " the siipl~osetl illcrease in the rainfall iri the dry 
rcgiou beyonel tlic Xi.-sissippi is not bor~le  0111by the 
retilriis of the sigilrtl-service." Dnt the recortls of 
tiie sigrinl-service i ~ p o i ~  s t a t e~~ ien tvc-hicli tliis nra$ 
baseel iiiclutle a periotl of o~i ly  twelve yews of obser-
vatio~i (fro111 1871 to IS$"), wl~icll is uuclonl~tedly too 
short a period for either establislii~ig or disproring 
tlie fact of a ' secular ' variatioii. 

But tlie fact of an i~icreased I\lansas railifall does 
not rest entirely upon tlie Fort Leavenworth obser- 
vations. There are other s t i~ t io l~s  ill l<;xiisa~ whose 
records cover a n~ucl i  loiiger period than tlint of tiie 
longest establislied regular station of tlie signal-
service. Tliere are the t\velity years' recorils of tlie 
U. S. military post at Fort Riley, the twenty four 
venrs' recorcls of the State acrici1llitrnl coliece a t" " 
>[anhattan, and tlie seveiitcen years' records of tlie 
State nniversity at  Lawrence. If tliese several periods 
of observatioil he divided into two eqnal parts, i n  
each casr it is foniid tliat the average rai~ifall of tlie 
secoiitl lialf is ~iotably greater than tliat of the first 
half. At  Fort 12iley the iircrease ainouirts to 3.03 
inches per ailnuin, ant1 a t  3Larlllnttan to 3.61 inches per 
annuin, and at La\vrence to 8.06 iaches per annuln. 
Expressed iri per cent, the railifall of these three sta- 
tions has illcreased in the second lialf of eacli period 
of obserl-atioli, a t  Fort Riley, tliirteen per cent; a t  
Xanliattan, twerlty per cent; and a t  Lawrelice, over 
i i i~le per cerll. If the increased rainfall could he 
siiowii by the records of a single station only, or if 
tlie several stations ~v i th  sufficiently long periods of 
observation exhibited discordant results (soiile indi- 
cating a decrease, wliile others indicate an  illcrease), 
or if even a single station indicated a cliniinishetl 
rail~fall, tlie fact of a general increase would laclr 
satisfactory demoilslratio~i. Bnt the entire agreement 
of the four stations mliose records have heen used i n  
a discussio~r of tliis questioil seems to establish be- 
yond doubt tlie fact of an illcreased rainfall in tiie 
eastern half of I<arisas. 

Tliere can be 110 reasonable doubt tliat the general 
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settlement of tlie western porlion of I<:~risas will 
have a similar effect upon its raillfall; but it is r i o ~  
reasonable to expect that western liansas will ever 
boast of a rainfall ecpal to that of e:rstern l ial~sas.  
So long as tlie eastern half of the sthte reinains to 
the east of tlie meridian for~ning tile western bound- 
ary of the Gulf of Mexico, the south winds mill cause 
it to receive 1nuc11 larger sul~plies of .ir;lpor, for con- 
densation into rain, than \\-ill be received by tlie 
western haif of the state, \vhich lies beyond the irn- 
inediate tracli of the vapor-lade11 wirids. I t  l~ ius t  be 
remembered that clin~atic chailges are exceetlii~giy 
gmdnal; antl a rain deficiency or excess for a single 
year, or for two or t l~ ree  years ill s~~ccession,  nus st not 
be cor~sideretl as i~ivaliclating the Ianr of general 
averages. Seitller sliould the fact that tlie rainfall, 
upon the ~vhole, is increasing, induce scttlers lo brealr 
land in the western third of ICansas wit11 the cxl~ec- 
tation of sriccessfiilly raising the same c.rops as in 
eastern Kansas. Such seltlers will surely be tliuap- 
pointed. I t  is cven doabtfi~l  if paying crop3 of any 
ltind can ever be continuonsly lrroduced in that region. 
\Vith an average before set~tlcrnent of abont fifteen 
inchcs per annunl, the same percentage of increase 
as has been rnacle in eastern Kansas in thirty years 
~ v o l ~ l dgive an annual a~noun t  of less t l ~ a n  zighteen 
inches, -a iltla~ltity entirely ir~adeq~late to maiiitain 
sl~ccessfulngricnllure. 

ALlfERICAN SOCIETY I+'OEZ PSYCIIICSL 
RESEARCH. 

AT a meeting held in Boston, Sept 2.3, to consider 
the advisability of the formation of a society for 
psychical research in America, the wilole matter was 
placed in tlie hariils of a committee of nine, coilsist- 
ing of Dr. G. Stanley Hall of Jolins IIopBins luiiver- 
sity; Prof. E. C. Piekering, director of the Harvard 
college observatory; Dr. 11. P. Bowditch antl Dr. C. 
S. Xinot, of the Harvard medical school; AIr. S. 1-1. 
Scnclder, resident, and Professor Alpllens I I ~ a t t ,  
curator, of the Boston society of nat,nrel history; I'ro- 
fessor William Jaines of Harvarrl rollege; Pi,ofes-
sor William Watson of 13oston; and AIr. S.D. C. 
IIoilges of Carnbriclge. This committee held a nmn- 
her of ~rieetirigs dnring tlie months of October arid 
Sovember, arid issued an  invitation to a nuniber of 
scientific men througl~out the country to join in a 
society under a constitntion upon ~vliicli they had 
decided. To this invitation there were favorable 
replies from abont eighty. 

Tile first neet ti rig of the soriety was held in Boston 
on tlie 18th of December. Under the conslitutior~ 
the conduct of the swiety is placed in the liauils of a 
conncil of twenty-one, seven to be clioscn each year, 
to hold office three years. Of this conncil, there were 
electetl at this first nleeting, fifteen: Prof. G. Stanley 
Hall, Prof. George S. Fullert,on, Dr. William James, 
Prof. E. C. Pickering, for three years; Professor Siinoti 
Ne~vcomb, Dr. C : .  S. Rfinot, Dr. 11. 1'. Yomditcli, 
Mr. N, D. C .  Hedges, for two gears ; Prof. George F. 
IZarker, Mr. S. H. Scuclder, Rev. C. (2. Everett, 1\11.. 

Xorefieid Stortiy, Professor Jalln 'I'rowl~ritlge, l'rofes- 
sor T\Tilliarn Watson, Professor dlpheus Ilyatt, for 
one gear. 

The sub-connnittee on worlr inacle ail informal 
report, and has since issued a circnlar to men~bers, 
asliiiig for voluut,ec~~s on t,lie ilivcstigating cornn~ittees 
a ~ r dfor informetion l>roniising subjects for regar t l i~~g 
i~ivestigatiou, sac11 as mecliunis, milid-readers, mea- 
meric snb,jects, etc. 

Tlie socioty adjourned to rneeL on thc niiitll (lay of 
Jnl~uarg.  

D U I C I S ~ ~a recent trip to Virgini:~ (Oct. 2 lo  6 )  I 
visited the Satura l  Bridge ; ancl altllongh in posses- 
sion of the g~tide-bo(jli of t l ~ c  locality (eilitioii of 
1SS4), :tntl the atlrnirablc t~rticles l~itblisl~ed by Najor 
Jed.  ZIotcllkiss in The Viy!jinici~,I failed to obtain 
certhii~ iiifornlation rclating lo  tlie bridge, ~vhicll 
would be of special interest to the topogral~licr and 
geologist. Sorne of tile observation? wliich I inaclc, 
although of a general character, may be of interest. 

'['he bridge is uni(loubted1y the reillnarit of t.he top 
of a cave \vliich w-as p r~bab ly  fornlctl loug before thc 
Luray cavern, mllich is excavated orit of tlie sanie 
lower Siluriar~ limestone forliiation. The I~ridge 
seems to be located i ~ i  the centre of a gentle basill or 
syilclinal in the strata, mliicll rnay accour~t for the 
roof of the ar~cient cavern being left at  this special 
point. The height of the bridge has evidently been 
rnuch augmentetl by a lo~vering of the bed of Cedar 
Creek through the agency of chemical aiid nlechanical 
erosion after the destruction of I,he original ca\-ern. 
The  height of the original cavity, at  the point where 
tlie bridge now exists, was in consequence rery inuch 
less than tlie present height of the inlraclos of tlie 
bridge-arch. 

Tlie elcvatiori of tlie railroatl-track at Satiiral-
Bridge station, on tlie Slienandoab valley railroad, is 
seven hundred and sixty feet above ocean-level; and 
the elevation of Cetlar Creek, under the north face of 
the bridge-arch, is nine hlundred and fifteen feet, as 
tleterlnined by t ~ v o  indepenile~it lines of barometric 
levels xhich I ran between the railroad-station and 
tlie bridge. 

The height of tlie c ro~~~11  of tlie arch on the north 
side, at  tlie ' I~ooliont Point,' is one linndred and 
eighty-eight feet above tlie creek, measured with a 
cotton twine, ~ ~ ~ l i i c l i  was tlie only line of the required 
length ~ ~ ~ l l i c l l  The sanle height could be obtained. 
ineasured by the barometer (Short cG Mason aluminum 
aneroitl) was detel,nlinecl as one hundred arid eiglity- 
six feet. Neither of these rnethods of incasurement 
is sufficiently exact to pcrrnit of a final statenlent, 
but the resnlts are of interest in thc absence of more 
definite data. 

The  thick~iess of thc arch under the crown on the 
north side is approximately forty-six feet, and on the  
south side thirty-six feet. 


