
il~ly one region of the earth. Tlie river-drift men 
are fount1 inlpartiallg scattereel froin tropical Indin 
through Enrope to Xortll America. If their clis-
tribntion was by the ~lor t l le r~l  approaches of tile con- 
tinent, it must have been in p1.e-glacial tinlen, becanse, 
as Dawkins sho~v-s, an ice-i~lzrrier 1n11st hare  spanllecl 
tlle great oceans ill nortliern latituiles. 

I t  seems an nlnlost fruitless specnli~tion, to inquire 
into the ri~alirier of their ilispersio~i, yet one is teinl)tecl 
to surmise that if they origi~latetl in the tropics, tllell 
submerged conti~lents mast again be restored to offer 
the necessnry uleaiis for such a ilis]>ersnl. If, oli the 
other hariel, their home lvas in the ilortll or south 
telilperate zone, aad tlie distribution circiuiipolar 
(allil this seerns more probable), then nre have a~lotller 
evidence of the ~viele separatio~i \r,hicll the race Ilad 
accjnired, a t  that early day. froiu its tropical relatives 
the apes. TVliatever the facts nlny u1tirn:~tcly shoxv, 
this unl~arnlleletl, tlistribntion of a people ill tllc 
lowest stages of saragery proves l~eyontl cluestion that 
tniul alast  have pre-existed for an i~nrnense perioil of 
time; for, wit11 the lil10~11 fisity of low savage tribes, 
the tin12 reqi~irerl to disperse this people over the ~vlrole 
earth c:bil ollly be illeasaretl by geological ce~lturies. 

Tile farther we pci~etrate into the past, n i~d ascer- 
tail1 sornc tlelinite Ilorizoi~ of mail's occurrelice, otlier 
c1b.ervel.s in wriciely different regions of the earth 
bring to light traces of ilin~l's existence in eclually 
lorv llorizons. The eviiieilce of llle remoteness of 
1n:~n.s existence in time itnil space is so vast, that, to 
bo~rovi an astronomical term, 110 parallax lias thus 
far l.)een establislletl l.)y xvhich 7%-e can even faintly 
alll~roximate tlie ilist,ailce of the liorizon in wliich he 
first appeared. Fro111 this fact vre are jnstified in the 
assmnptiorl that the progenitors of clnaternary man, 
under different genera possibly, must be sougllt for 
in the tertiaries. 

Scierice will not gain by tlie erection of any theo- 
retical barriers against tert,inry ma11, until such defi- 
nite forn~s  are met with that shall reasonably settle 
t,he beds iri whicll he first occurred. We l i n o ~  in 
what roc l i~  i t  xvoulil he obviously absnrcl to look for 
his r e m a i ~ ~ s  or the renllzins of ally m;~mnial. So long, 

ho~r-ever,as fori i~s are found in the lores t  beds of the 

tert,iaries, havi~lg the rc~notest affinity to his order, 

we rnnst not cease our s c r i~ t i i~y  
in scarming unbiased 

even tlle roclrs of tliis horizon, for traces of that 

creature who, until witllin a few short years, was re- 

garded as sonle six thoasand years old, and who, in 

despite of protest arlcl prejudice, has asserted his 

claitn to an antiquity so great, and 1% dispersioii so 

profoiuld, that thus far no tenderlcg to a convergence 

of his earliest t,races 1 1 ~ s  bee11 iienlolistlated. 
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E c o s o ~ r ~ cscience ancl s t~ t i s t ics  can liardly do l e ~ s  

tl~arl to proillote the use of scientific methods, alrtl 
1 Abatrnct of a n  nildrcss bcfi11.c t l ~ e  scction of economic sci- 

ence and ,st,~tistics of rile .\lllcric~n iiasociniioll fol' t he  adv:luce- 
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the 8eotiou. 
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disseulinate scientific Irno~vledge ill coliunon life. 
Science has had :Lhard struggle \\it11 ig~iora~ice. A 
host neither small nor arniable has been arrilyed 
against it. What ~r-onder, then, tliat it has firs6 
intreiicl~ecl itself where tlie use of instrurnel~ts of 
precision ailtl the denlollstratioils of rnatliclnatics 
separatetl it from the critical issues of inan's every- 
day co~lel~~ct:' S e ~ e r t h e l e s s ~  re-llistory may in tlle 
note futilre espress surprise that in A~neric:~, n-Iiere 

tile l?o~ver and coliduct of ~ n a n  are so iinportatit, 
science has so long ~ieglected the rnggecl iss~rei: as- 
signed to this section. 

There is now no gooil reasoli why sciel~tific lilcll 
should tleglect to npl~ly scientific metl~otls to the 
ecollolny and st:ttistics of erery-clay life. If mathe-
nlaticnl priilciples and ljroceszes are applicable ro the 
statics nut1 ilynamics of l~llysics: n-hy not also to the 
statics and dy~lm~lics If usef111 in ecoilo- of society? 
~nics,  n-11). not in persolin1 ant1 do~aestic life? True, 
in nil questiolls of cont l~~ct ,  lve ~ilust  iiiclade inan's 
free action of rill, and leare rooiii for doubt or for 
alterl~atives or for co~itmry cl~oice; yet lloxv nlally 
(jnestions of il;~ily life are left to the nlerest corrjec- 
t,ilre, to s i~ l~ers t i t io~i ,  zr~ldor to tllc wild estin~:~gillings. 
11o1)- large :L l~ercelitngeof blullelers lnight be nx-oi~leil! 
\Te snlile tli:~t a pngau co~ninalirler n~ored  his army 
by the flight of a crox~~ or by t,he aspect of an ~tuimal's 

entrails; but hoxv Illany iilercllatits sail their iliips, 

and agriculturists plant or harrest, by the gues.jcs of 

charlir ta~~meather-propl~ets. or llo~rr mmiy actiorls 

are deterniiiietl by seeing the illooll over the rislit 

sho~~lcler, Nyriails
or by confidence ill a Iiorseshoe ! 
of gronnille~s notiolls to-day affect the co~ltlrlct of 
persolla1 nrld public affairs. I t  is time for science to 
enter. Jlally a juggler 7ro1iltl tile11 lose his busiiiess, 
r~iaily n prejodice I l a ~ c  to be given up. Pocltets, 
policies, and politics are inrolved in tlie issue. The 
tlispositio~i to revel in the marvellous, to dally xvith 
n~icert:binties, and to treat all ~nystery as concealing 
the snperh~umall, woulil be clistnrbeil. The phrases 
' ~ v eguess,' ' we recko~i,' are giving way to the phrases 
'we mill inquire,' 'me r i l l  try to Bnoxv.' 

Sir Willia~n Thompson has said, "Accurate :bnil . 
minute meas~~renlell tseems to tile non-scic~~tific 
imagination :IS a less lofty and tligilifiecl ~vorlr tiin11 
looki~lgfor so~nething new; :' but he adds, " -\'early all 
the grandest discoveries of science have been but the 
rexvarils of rneasuremeiit and pntiel~t, long-continned 
labor in the minute shifting of numerical results." 
Thns the methods of econoinic science are the sarrle 
as those of other branclles of science, while the Intter 
also yield statistical resnlts. 

I t  is ~ulfortunnte that scientific Illen aspire So 
exclusively to original researcll. We need nlen to 
couple love of science with love of manl;i!lcl. Lir-
ingstone ~lesired to explore Africa for science. Illit as 
nluch so for. the civilizntion of l~eniglitecl i \fr ica~~s.  
I s  scie~lce for limn, or ~riarl for science ? I s  not bene- 
fit to nla~lkil l~l  the real measure of tile good that is 
ill science? 

Doi~l~tlessStephenson mas Inore perplexed 77-ith the 
mood of the parlimnelitary coiulnittee than wit11 tile 
qnestions of improvi~ig his stea~n-engine. From n 
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member of that committee came the absurd question, 
'Would it not be a bad fix if the engine should meet 
a cow on the track*?' 'Yes, ' said Stephenson, ' i t 
might be bad for the coo.' The dissemination of 
truth is as scientific as its discovery. Sometimes 
scientific men act as if truth could not be expressed in 
the vernacular, — indeed, as if it cannot be truth un
less dressed in their terminology. College men used 
to feel that their triennial would lose character if 
deprived of the dignity of Latin — though it was 
often bad Latin. All this foolishness is fast passing 
away. Already it is an honor to scientifically teach 
science, as well as to advance its domain. Still it is 
rarely met with, and far less understood than scien
tific research. Here is a great field for immediate 
occupancy. 

The scientific method of communicating truth 
recognizes the fact, that in early life man's powers 
are shaped, and too often the bulk of his knowledge 
acquired. Hence its fundamental rule must be sim
plicity in the use of language, and in the presenta
tion of each truth in the concrete. This scientific 
method is needed even to preserve classic learning 
from disgrace and disuse. Adopted in the whole 
domain of scholastic instruction, it would bring new 
votaries to science, and new benefactors even to the 
support of pure science. A better taste for all kinds 
of literature would result. Low writing would be at 
a discount. We should thus cheapen scientific litera
ture, and increase museums for object-teaching. We 
may never destroy the taste for low and degrading 
prints by inveighing against them and thus advertis
ing them, but we may create a taste for valuable 
reading which will not be satisfied by the vile. This 
literature cannot be the same for all persons, but the 
scientific method should pervade it all. Morals 
would not be excluded, but enforced; the imagina
tion not neglected, but purified and elevated. The 
body of information could not exclude any truth 
of service to mankind. Every great subject would 
bring its contribution shaped to scientific methods 
and adapted to all minds,—the earth as influenced 
by the sun and the starry world, its surface of land 
and water, of mountains and streams and valleys, of 
barren and productive soil, the plant life that dwells 
upon it, the animal life it supports, the circum
ambient atmosphere and its phenomena; and man, 
the scientific animal who makes all this ado, and for 
whom it is made, and to whom it is given to possess. 
The Adam of this period of scientific thought might 
call up his several sciences, and direct each to yield 
what it possesses for this correlation of economic 
thought, for human instruction, guidance, enjoyment, 
and betterment, for this evolution of science, for .the 
greatest good of man by doing its utmost for the 
common things of daily life. Gravitation weighs 
alike the most volatile particle and the vastest of far-
off stars. The laws of economic science are the same 
to the lowly as to the great man: by them he meas
ures the price of his salt, and the safeguards of his 
liberty. 

Towards this gathering-up, for man's daily use, of 
all the lessons of nature, the progress of the race is 

tending. Steam, the telegraph, and the telephone 
focus all thought and action. We shall yet demand 
of every department of knowledge, ' W h a t good for 
man? ' Each science will have its body by itself, 
and yet fill numerous relations to every art, and yield 
its practical lessons to every man according to his 
understanding and preparation. Data thus correlated 
will meet the child,—nay, will guide the paternal in
fluence and action in its behalf. But now the child, 
in its greatest dependency, is met with the destruc
tive follies of ignorance. Neglect, mistakes, or down
right violations of nature's laws, often consign him 
to the grave, or plant in him the seeds of permanent 
disorder. Physicians may relieve his colic, or cure 
his disease; but how rarely can they so direct the 
nursing and training as to assure health! If the im
pairment is mental, and we go to insane-asylums for 
advice, we learn what per cent of the cases under 
treatment could have been prevented, and efforts will 
be made to cure. But we want prevention, not cure. 
We want information upon questions of food, of 
raiment, of shelter, of air, of vocation, of occupa
tion; not for one man, or one class of men, but for 
all men in all conditions. 

The era of this diffusion of knowledge has already 
actually commenced. Men not engaged in scientific 
pursuits are gradually coming to feel the necessity of 
gathering, grouping, and generalizing the data which 
give them a clearer measure of health, comfort, 
pleasure, as well as the profit and loss involved. As 
balance-sheets are studied in business, so are ques
tions of finance, of taxation and public expenditure. 
G-reat operations, like those in corn, in coal, in cot
ton, in wool or silk, leather or lumber, in iron or 
gold or silver, and of all the great industries, — agri
cultural, mechanical, commercial, professional, — 
demand and have their collections of statistics, and 
their vast accumulations ready as contributions to 
economic science. But the correlation of all these 
and their actual results have not yet been reached. 
Nevertheless, money sees the profits of this wisdom, 
and is more willing to pay for it. Expert investiga
tors are in demand. Public action requires it. The 
idea of a republic in which all its citizens shall act 
patriotically and virtuously, from free choice of the 
right course and on their own knowledge, demands it. 
Napoleon I. said, ' Statistics mean the keeping of an 
exact account of a nation's affairs, and without such 
an account there is no safety;' while Goethe declared, 
' I do not know whether figures govern the world, 
but this I do know: they show how it is governed.' 
America has accepted the responsibility of reporting 
its operations, and of disseminating information for 
the benefit of all the people. Boards of health, of 
charity, of education, and bureaus of statistics and 
labor, are demanded by state and nation. They are 
becoming potent in reducing to order the chaos of 
data so long without form and void. 

The character of the information demanded marks 
the progress of the age. During how many ages was 
the counting of men and the measure of their con
dition undertaken solely to prepare for war! Even 
our own colonial census was taken for this purpose. 



SCIENCE.  [VOI,. IV., KO. $4. 

Tlie const i t~~t ion  O I I ~fathers provicied for rep- of 
reseritatioii in congress arid in tlie eltactoral college 
accorcling to popnlation. This lias led to T-ast re- 
sults. A ~nagnificent vorld of data is now spreixd 
before a s  by the census. Erery Inan, ~voi i~an,  ant1 
cliiid, and their illterests, enter into it, and it lias its 
lesson for each in all their varions capacities and 
rrlntions; but not more than a. hundred tllousand 
CAI1 possess it, and few can master tile ~ l i o l e  of it,. 
Tt  moulcl be too innch to conle annnally, and tliere- 
fore cannot be frequerlt cnougli to  meet every con- 
ditioii. J I a ~ i y  statenlellts shonlcl I J ~annual. Onr 
system of go~~ernrnent affords an excellent opportu- 
nity to perfect a system of statistics parailcl to tlie 
decenniill celisus, and fitted to meet :xi1 demands. 

Pilblicists liave saicl lunch of t,lie importance of 
tlie town-meeting as foulid in Scm Eiiglnnd. An 
important cl~aracteristic of it is tile bringing of nll 
q ~ ~ e s t i o ~ ~ sof public taxation and experitliture nntl 
policy to the co~isideration of nll tlie citizens. This 
attelltion of all the citizens to tlie details of rnulli- 
cipal action in large cities is inipossible: therefore 
there are public reports and mariifolcl stnteme~its. 
But should the town system of reports be every-
wliere aclopted, and these be followed by co~mty nild 
state smnmaries, tile liatioii could group these so as 

to give a variety of form a1111 res~ll t  sufficieiit for 
each according to hi.: hiterest. The stadellt and 
statesman monlcl find theill falling into appropriate 
clnsses, of sniiicient frequeilcy, and in connection 
wit11 g u r  decerinial cerlsus of tlle ~latioii  ~vould 
eliscover us in the rery front ranir with respect to 
Bllon-ledge of onrselves as a people. This is now 
clone nleasurably for tile subject of eclucatioll. Each 
institation publislies its report or catalogue, nlost 
ton71is and cities their reports; Inally states gather 
np tlie t1nt;r; silt1 tile llational bureau, cnrefnll>-
avoirling i~iiprol~er complications, and solely for the, 
purposes of informatioil, issries an alniunl volume. 
Tlie result is nniqne in the history of voluntary 
statistics. '\yere t,liis systeni carried into every other 
grcat field, ant1 tlie whole distilled into a single voi- 
ume, nncl shonld each nation do the same, nTe sllonlcl 
see tile beginliirig of a solitl foul~clation for inter- 
natiolialism, arid the scientific method at  Inst per-
vadillg the world of thoi~ght. I t  wo11lc1 deterrriille 
tlie lilost far-reacliilig genel.alizntions, and liave an  
effect upon co~ilrllo~i life not 
liuotl n.ould be ushered illto 
alike the Ii~ul~blestaricl the 
cnsily fiiid the trnth. 

now possible. Child-
new conditions, and 
highest wonld more 
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PROCEEDINGS OF T H E  -11~1THEJiCATICAL  
A N D  P H Y S I C A L  SCl/3NCfE SECTION. 

THEsession of the Britisli associntion in Molltreai 
might be fairly designated as a 'section ,4' meet-
ing, in view of tlie leading position in British scie~ice 
occupied by the representatives of that section, and 
the prominence which was accorded them and their 
section in tlle general nieetirlgs of the association. 
The retiring president of tlle association, \rlio mas to 
have been present, but as ]lot, mas a distinguished 
rileinber of tlie section. His few duties were gmce- 
fully performed by allotlier distinguished member of 
the section, Sir TITilliam Thomson, ~ l l o  also presided 
over tlle sittings of the section during tlie meeting. 
As representing the retiring president lie introduced 
liis successor, tile president for ISSi,in tlie person of 
Lord IZayleigli, another of the 'strong' Inen of sec-
tion A. Two of the three evening lect~ires r e r e  
giver1 by n~enibers of tlie section, or1 snbjects con- 
nected wit11 physics arid astrouoniy. 

Wlieri it is remarked tliat tlie place of meeting 
offers no especi;~l at tractioi!~ to st,ucte~lls of mathe- 
matical and physical scieiice, it will be adn~itted that 
the roll of t,he section presented au unusnal array of 
great names, including as it did such as Sir TVillinrn 
Tliomsoli, Lord Rayleigli, ,T. C. Aclanis, J. W. L. 
Glaislier, Henrici, Dewar, Preece, James Glaisher, 
Lodgc, Rev. S. J. Perry, Osborne Reynolds, and 
marly others. 

As niight be easily inferred from a glance at  tlie 

above lisl. a large ulajority of tile papers presented 
llad to do ~vitli pl~ysics rather than ~ r i t l i  astrollo!iiy or 
pare matllematics. By a judicious action of the 
sectional committee, alld one w-ortlly of imitation. 
tlie papers were very fairly 'bunclied' by subjects so 
tliat one was not required to remain during tile 
entire week in order to listen to the treatment of a 
particular topic. 

Tlie first riotahle physical paper to be presentee1 
was, of course, tlie address of Lord Ragleigli as 
president of tlie association. 

This address llas alreatly been placecl before the 
readers of tliis jocirnal, arld no exteridrtl reference to 
it will be necessary. Although lii>tor.ical in the 
main, it was ricli in ralnable a~rcl timely si~ggestions 
such as conld come only fro111 one as tlloroughly 
fanliliar mitll the topics referred to as its author. As 
n sample of these, may be ql~otecl the rcinarlis con-
ceriiil~g the tlieory of the action of tlie teleplioi!e, 
which v a s  declared to be "still in soale respects 011- 
scure, as is shown by tlie compal~ative failure of the 
liia~ly atte~ilpts to iniprove i t ; "  and in colisitlerilla 
some of the explanations that  have been offered, 
Lord 1:ayleigh said, "TITe clo n-ell to renie~iiber that 
rilolecular cllilnges in solid ninsses are inaudible in 
tliemselves, and can only he llianifested to onr ears 
by tlie generation of a to-and-fro motion of the 
external surface extending over a consideral~le area. 
If the surface of a solid rernailis undisturbed, our 
ears call tell us i~otliirig of ~ ~ l i a t  on in thegoes 
interior." 


