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A verbal paper by Prof. G. H. Perkins, OIL  certain 
strange stone imple~nerits from Vermont, consisted 
chiefly of general staterrients coiicer~ling Vermont 
archeology; and the exliibitiori of a considerable col- 
lection of pecnliar implements, with rerilarlrs upon 
their character and rarity. 'I'lie spealrer nlelltioned 
the fact, that tlie evitler~ccs of a former occupation of 
tlie region. more extensive thari has been supposed, 
were increasingly coririncing; and also tliat two dis- 
tinct layers, olie mitcli below the other, afforded relics. 

A rery excelle~it account of the Caliokia iilouiid 
and its surroundings, with the resnlts of his own ex- 
tensive explorations, was given by Mr. IT. Ncildan~s;  
and marly very striking resemblances to tlie Mexican 
pyrarnids mere brought out. Tlie writer sliowed by 
drawings and diagrams the forms and position of 
many niouncls, which are fourid in the region of 
<:aholiia in immense riun~bers. Xr .  F. Mr. l'utnanl 
gave some very 13ractical and detailed directions as to 
the proper exploration of mounds, pleading earnestly 
for thorough work in all explorations ; arid illustrated 
its value by several exan~ples drawn from his own 
recent investigations. The last paper read was by 
Rev. Mr. Dorsey, ~ v h o  prese~itecl a most interesting 
collection of snggeslive facts respecting primary clas- 
sifiers in Dhegilia and cognate languages. 

TIIE A P P L I C A T I O N  OF S C I E N C E  7'0 
THE PROD UC'1'I02LT A N D  C O N S U N P -
T I O N  OF FOOD.1 

AIR,  ~'LTKIR'SON, in his opening remarlrs, said that  
he presumed tlie business of tile association was not 
to popularize science by ion-ering its standard, but to 
br i~igthe progress of science and art in their applica- 
tion to human welfare prominently before the public. 
Wliile giving frill credit to tliose who eugage ilr the 
pursuit of Irrio~rledge for its own sake, yet31r. Atlcin- 
son would believe that  their work mnst finally rest 
for its justification upon its iriflnellce on the mate- 
rial welfare of t l ~ e  race. To  this end tlie address 
v a s  devoted to the future applications of science to 
the prodnction arid transportation of food. I n  pre- 
paring the address, tlie spealcer elldeavored to bring 
into clear v ie~v tlie vast changes, botli social arid sci- 
entific, rrliich have rendered the production and dis- 
tribution of all commodities, especially of food, so 
much easier and more equitable during tlie prcsent 
gerieratio~ithan ever before, and, to some exteiit, to 
show what further progress ~liight be inimediately 
before 11s. 1-Ie endeavored to tiemonstrate, that, in 
the gerieratioii xvliich >rill liave passed between the 
end of our civil war to the beginrling of tlie liest 
century, greater progress r i l l  liavc been niade ill 
the way of iuaterial welfare than in any precedi~ig 
period of the same length. 

I t  is co~nrnonly assumed that the invention of the 
steam-engine, spinning-frame, and power-loom made 

1 Abstract of an address delirored before the section of eco-
nonlice science of tho American association for the advancement 
of science, at A n n  Arbor,  B u g .  26, by  EDWARD A'rsrssoii, 
Esq., of Boston, vice-president of the section. 

greater changes in tho production arid distribution of 
wealth in a single half-century thari liave ever oc- 
curred before or si~lce;  but it nil1 be observed that  
the forces of stearl were liniited during the first half 
of tlie century to reducing tlie cost of labor in mak- 
ing textile fabrics aild in worliing lnills. I t  is only 
in recent years that  it has exercised any great influ- 
ence on the production or distribntiori of food. 
Ilowever important clolliir~g may be, it is relatively 
unimportant as conipaied to food in tlie proportion 
of labor required for its productio~i. 

All the available stat,istics prore that, to the ~vorlr- 
iiig people of this country tlie cust of food measured 
in inoliey, inclitding cJrinB for whatever it is worth, is 
]lot less than three times the cost of clothing; and 
the proportion is even greater for the worlcing people 
of Europe. EIom much greater this disparity n ~ l ~ s t  
liave beeri t~~eii ty-five years since, when the viilne of 
grain was esliansted by transportation over n hun- 
dred and fifty miles of conllnon high~vay! If, then, 
one-half the struggle for life, measured ill money, 
and more thari one-half when measured by tlie work 
of the household of the prosperous mechanic, is tlie 
price paid for food, it is evident tliat the in\-entions 
and in~provements of the last twenty years, which 
have been mainly directed to tlin incrrasrtl prodnc- 
tion and cheap distributiori of grailt aiid nic:at, have 
affected linman welfare in even greater illensure thari 
the inve~llions of the last century. 

After referring to the advantages to tlie coriimerce 
of the T!niled States, o\ving t,o tlie ~ a s t  urea over 
which free conipetition is possible, 111.. dtlrinson 
enurrierated various changes which 11:~ve becii iironght 
about by tlie application of more scielitific rnetliods in 
machinery, and by tlie discoveries in the last tlventy- 
five yeam: he referred to tlie displacemellt of tlie 
paddle-wheel by tlie screw-propeller; to the perfec- 
tion of tlie compoluid steam-engine; to the discovery 
of oil-wells; and to t,he growing use made of elec- 
tricity. 

To this pictnre of prosperity, there is anoilier side: 
vast progress lias beeri made in indi~idual  vealtli 
arid corilmon welfare; tlie time necessary to be de- 
voted to the struggle for life lias been reduced. But, 
great cs our progress lias been, arid linge as our abnn- 
dance ~ i o v  appears to be, yet the fact reniains that 
the average protluct to each person in this most pros- 
perous couritry, measured in moriey at  the poirit of 
final distribution for final consnniptiori, does 11ot ex- 
ceed fifty to fifty-five cents per capita per day; and 
our whole accutiiulated ~ e a l t l i ,  aside from laiid, does 
not exceed t ~ ~ r o ,  or, at  tlie utmost, three years' pro- 
duction. After we hztve provided for the support of 
tlie government, for taxation, each average persort 
must find shelter, and be supplied with food arid 
clothing ont of what forty to forty-five willc e ~ ~ t s  
buy. Moreover, wheiiever any great inverition dis- 
places common laborers whose development has not 
been of such a kirid as to fit tlienl for other 17-orlr, 
they suffer for the time. The Yankee boy of former 
days, who attended the corrimon school for three or 
six montlis in the year, and during the rest of the 
year was a jack-at-all-trades, was thereby ciiabled to 
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become a Inaster of any tracle which he  might after- 
wards choose. Such is not the case at present. From 
the censns of ISSO it appears that out of every thou- 
sand persons engaged in gainful occupation, three 
hundred arid twelve mere cla~sed as comnlon labor- 
ers. This proportion was doubtless increased be-
tween 1580 and 1882 by immigrat~on, and it is this 
class which suffered from dilninished railroad-build- 
irlg during the last three years. The true remedy can 
only exist in the developnlellt of versatility a l ~ d  man-
ual dexterity, and of capacity on the part of tlle 
poorest child in the comlllunity to take advantage of 
all opportl~nities which may offer. 

With respect to the applicatio~ls of science, crude 
as they are in respect to agriculturtc, they assure an  
abundance for any increased population during the 
present cel~tary.  With respect to the mechailisrn of 
distribution, the cost has been reduced so that there 
is little margin for further saving. I n  the corlvcrsion 
of crude materials into forms ready for consumption, 
the field for improven~ent is still a. broacl one. I n  
mholesale traffic, as well as in retail distribution, of 
perishable con~modities, there is a waste; and in the 
science of consumption, almost no progress has been 
made. 

Again recalling, I~owever, that to conimoii laborers 
their food constitutes sixty per cent of the cost of 
life, it will be obvious, that, if we can show them h o ~ v  
to maintain themselves in full vigor at  the cost of 
thirty or forty per cent of their ordinary income, we 
shall have done good service. Prof. W. 0, Atwater 
of Middletomn, Conn., has preparecl a lumber of 
tables, in one of mhicl~ it is sho~vn, that, if we buy 
protein in a sirloin of beef at  twenty-five cents a 
pound, we pay one dollar a 1)onnd for i t ;  whereas, if 
nre seek for protein iri oatlrieal or cornmeal, rve pay 
twelve to fourteen cents for it. Nr. Atlrillson praised 
for their cheapness the Yankee dishes of fried fish- 
balls, and pork and beans; a l ~ d  also the ~veeldy ration 
of the soutlier~i negro, -. a peck of meal, and three and 
a half pourids of bacon ; which, probably, supplies 
the cheapest subsisterlce kilomii. The rice of the 
east may cost less in money, l ~ u t  is deficient ill the 
iiutrieilts necessary for full vigor. 

While the American could live cheaply oil oatmeal, 
or pork and beans, get he would not ~villingly do so, 
but would mish for meat; anci it is to the clieapening 
of the cost of meat, rather than to the reduction of 
its consumption, that there is need of attention. Mr. 
Atlrir~sorl referred to the partially abandoned lands 
of the New-Ei~glanil States, as probably capabIe of 
producing, if properly fertilized, beef at  a cheaper 
rate than is now done by cruder methocis in Texas, 
adding the cost of trarisportation to this marlret. 

Mr. Atliinso~i based his scheme upon the claim of 
Mr. Farrish Furma11 of Georgia, that  he  is able to 
raise two and a half bales of cottoil to tlie acre on 
abandoned cotton Iaiicis when suitably fertilized with 
Stassfurt potash, and the phosphate roclcs of South 
Carolina. H e  would bring the cotton-seed meal to 
Massachusetts, there feeding it, anci thus convertiiig 
the milierals into 5e1,tilizing ele~nents to be used on 
the barren lands of New Erlglalid to raise Indian corn, 

which should he used as pitted fodder or elksilage for 
the cattle. If this proposition can be snstaiiietl, it 
may happen that mlien the popnlation of the United 
States of 1550 shall have doubled, an area of land no 
larger tllan that needed in lSSO will be required to 
sustain the people of that clay. 

At  the close of his address, Mr. A tk i~ i so~ i  presented 
a number of statistical tables shoving the cost of 
life of various classes of people, niostly operatives 
or mechanics, and sorne tables showing the cost of 
ruaiiltaillirig inmates of public institutions. The in- 
vestigation of the statistics does not increase Mr. 
Atkinson's fait , l~ in the I ~ T Y  of population proponnded 
by RSaltllus, or Ricardo's theory of rent, or the so-
called lam of dirninislied returns from land. 

I'IZOCEEDIATGS 01.' TI3E S E C T i O h r  OF 
L;CONOllIIC SCIEh7C'E A N D  STA1'ISil ' iCS. 

TIIIL opening paper in this section was by l l r .  Henry 
E. Alvord of Ilougllton Farm, STew Yorl;, npon the 
relative vaiues of humail foods, axid had especial inter- 
cst, as forrr~iiig in a degree a continuation of some of 
the iriterestirlg cor~sideratiolls contairled in Mr. Atkin- 
son's vice-presiclential acldress. The author's com-
parisons of different articles of human food were 
based upon their average clien~ical compositio~i alone, 
it being his belief that "we are so much in the dark 
011 the questions of the actual proportions of digesti- 
bility tljfferent f o r n ~ s  of food, that it is safer to 
drop this factor tliail to irlclnde it." 

Select , i~~gxs his basis of compa~,iso~lfor anir~lal 
food, averageox-beef (flesh free from bone) at sixteen 
cents per pourld, and for vegetable food, ,potatoes at  
orie cerit per pourrd, and rating animal fat  at twelve 
cents per pound, arid the carbohyclrates of vegetables 
:tt four ce l~ts  per poulici, he arrived a t  the following 
money values, per po~uid,  for the three classes of 
~intrients: -

J'rotejn. Fnt. C'arbobyiirates. 
.\nim;ll . . . . . . 72 cents I:! cc l~ t s  icents. 
Vegetable . . . . . 1 O  " ; "  4 "  

Based npon these valu;ttions, elaborate tables were 
presented, sho~ving the nutritive value expressed in 
money, of all importalit articles of Iluman food in 
comparison with their cost. The ii~vestigatioi~ was 
undertaken ~ 4 t h  parlicular reference to the food 
value of dairy products, arid the results thats h o ~ ~ r  
shirn-millr, butter-mill<, and cheese, at  usual retail 
prices, fnrrlish a given amount of ~ lu t r ime l~ tIllore 
cheaply than any other articles 011 the list, being ap- 
proached in this respect only by fresh mackerel and 
dried cod-fish. &Iillc, on this scale, sells for about its 
nutritive value ; vhile butter costs two or three t i~nes  
its real food value, and often more. "What shall be 
said," coi~tirlued tlie speaker, "of domestic economy 
in America, where more butter and less cheese are 
consumed per capita than in ally other ilatioll in our 
zone? And ~ v h a t  of the government of some of our 
great cities, where boardsof healt11 absoluteIy prohibit 
tile sale of bkimmed millr, and actually destroy all 
that can he fourld 2 j 7  


