
independent determinations by the repre- 
sentatives of botli governments. This was 
not practicable in the longituclc determina- 
tions, but in the latitudes, rnnning the 
parallels and locations of the numerons 
monuments, it was strictly carried out. The 
mean iliffercncc in the location of the 25s 
monuments, was less than three-tenths of a 
metre ; the maximnm difference was only 
1.S n ~ . ,  which occnrrecl in locating a point 
about miilnray between two old monnments 
100 miles apart, and ovcr a very rongh 
~nonntainous country, where the distances 
between water holes was over 60 miles. 
Tllc angular variations of the lines rnn by 
the two parties a t  this point was a little 
niorc than three seconds. 

The final rcsnlts from tllc astronomical 
obscrrations were reqnirecl for immediate 
use on the grouncl ; to permit the compnta- 
tions the mcan dcclinatiolls for the stars for 
latitude had been furnished by Professor T. 
H. Safford, of Amherst. I n  this way tlic 
latitude and azimuth werc always available 
within three or four (lays after the obserra- 
tions were completeil, a feature of such walk 
that, i t  is believed, has not heretofore been 
attempted. Mr. DIosman promises that a 
list of the stars furnisliecl by Professor Saf- 
ford, some GOO, nlill be published in t3Ile re- 
port of tlie commission, to be available for 
future work in the same latitnclc. 

I n  locating the intermediate monu~ncnts 
the commission made use of the staclia, with 
gratifying results. On the parallel of 31° 
47' for a distance of 100 miles botli cliain 
ancl stadia were used for the purpose of com- 
parison. It was found that the staclia was 
much morc reliable than the chain, even on 
the desert, and in a rough country was much 
superior. Tlic wllolc line was measurecl 
by both the American anil Ilcxican engi- 
neers independently ; when tlie two results 
for any distance differed morc than one part 
in 500, rcmcasurcmcnts were made by steel 
tape or triangulation to cliscover tlle error. 
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Many lines cleterminecl by triangulation 
were compared with the lengths determined 
by stadia, anil tllc results sho\~*cd that the 
staclia measurement could be relied on 
within o h  part in 1000. One line of 45 
miles measurccl ovcr rolling sand hills dif- 
ferccl by one part in lSOO only. 

I n  addition to tlic astronomical work, a 
strip of topograplly was surveyed on the 
American side 29 miles wide, and a line of 
levels was rnn with the wye level from the 
Rio Granilc to San Dicgo, giving the eleva- 
tion of each monument above mcan tide of 
the Pacific Occan. The levels werc clleckcd 
a t  lrurna with R. R. levels from Ban R a n -  
cisco, showing the infinitismal discrepancy 
of two hnndrecltlls of a metre, probably an  
accident. At  the Rio Grandc tllcrc is a 
discrepancy of abont two metres, but the 
datum plane for the R.  R.  levels at  this 
place is not known. 0. 

TILT ATATURE OF SCIEATCE iillTD ITS BE-
LA Y'IOlY TO PHILOSOPHI: 

IFany one shoulil ask me, 'What is phys- 
ics ? ' I ~voulcl tell him to study in the phys- 
ical laboratory for ten years and then 
what he had learned by the time he was 
tlirongh wonld be tlie nearest he could get. 
to an answer to the question. So to the 
question, 'JTThat is science ? ' I can give no 
other general answer than that to anyone 
it is jnst 1~11at he knows abont it. I cnn, 
however, give as  a particular answer what 
I have in my own experience fonnil science 
to be. 

Science consists of weighing cviilcnce and 
stamping each statement ~l-ith an inclcx of 
its reliability. That the sun moves around 
tlie earth is, according to the e\ridence a t  
present proclucecl, a statement with a relia-
bility of 0. That the earth moves arouncl 
the sun, we at  tile present clay stamp as 
certain. That Mars contains living beings 
is to-day stamped as qnitc improbable. 
On the scale of probability ~ l l c r c  0 means 
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not at  all probable, and 1 means secnrc, & 
mcans indifferent, we might say that sucll 
a statement regarding Mars would have a 
probability perllaps of ,!,. 

Thc clifl'crcncc bchcen  tllc unscientific 
ancl the scientific mind lies in tllc extcnt of 
cviclence. Tllc woman who lately lcft n 
fund for a prize to the one wllo shall cstab- 
lish communication with Mars llad gatl~crccl 
enough evidcncc to girc, in hcr inind, a 
high clcgree of probability to thc supposi- 
tion of tlle possibility of such an uncler-
taking. And yet the melnbcrs of the 
French Academy wllo acccpted tlle money 
in thc scnse tliat i t  slloulcl go to the one 
making tllc best contribution to our know- 
ledge of Mars were cvidently in possession 
of enough further eviclencc to attach a very 
small clcgree of probability to tlle supposi- 
tion. 

This is the actual work of all tllc sciences. 
W e  cannot and darc not make statements 
except just so far as warranted by tlie facts. 
I f  you say that thc act of discrimination 
increases tllc time of tllougllt, the psycholo- 
gist must answer yes, with a high degree of 
probability, becausc carcfully collected cx-
perimental eviclencc points that way. If 
you say that conscionsness is continuous 
during sleep, the psychologist must answer 
that  rcliable evidence is lacking, and that 
he is entitled to no opinion eitllcr way. 

W e  often hear, from pllilosophers of the 
old school, the statement that the facts of 
the universe are dividecl into classes, cacll 
of which is given over to a sciencc for in- 
vestigation regarcling clctails, while the gcn- 
era1 conclusions arc reserved for tllc phil- 
osophers. 

I must objcct to the limitation of science 
to the investigation of individual facts. 
Many of the problems with which a scien-
tist is most directly concerned are the most 
general of all. The subject of time is one 
to which the psychologist and tlle astrono- 
mer devote their special attention. Therc 

can hardly bc anyt'hing morc gcncral than 
tlle grcat independent variable, as  i t  is 
callccl. Likcwise spacc forms n problem 
for geometry, physics ancl psycllology. 

As crcry scientist knows, an inresti-
gator in one sciencc is forccd to lcarn a 
dozen otller sciellccs ; tlle more lle spccial- 
izcs, tllc more remotely must he go for llis 
information. For examplc, tlle specialist 
in experirncntal psycllology is obliged to be 
more or less familiar with tllc scicncc of 
measuremcnt, x-it11 the astronomical dctcr- 
mination of time, with portions of meteor-
ology, with physics, wit11 portions of organic 
clleiuistry ancl physical chemistry, with 
statistics, etllics, anthropology, etc., etc. 
Tllc mcdireval plLilosophcr likcs to bottle 
things np and labcl tllcm, but the modcrn 
sciences arc too lively slxximens for that 
process. 

This brings mc to tlle question of the rc- 
lation of science to philosophy. According 
to TTTundt the ~vork  of pllilosophy is to take 
up aicl cliscuss the most general questions, 
timc, space, number, ctc., which cannot be 
handlecl by the particular sciences. 

But let us consider a moment. Suppose 
the U. S. Government ~vishes a rcport on 
Lake Tahoe. It wonlcl go to the geographer 
to learn wllcrc it is, to the U. S. Survey to 
learn its measurements, to the cllcmist to 
know its composition, to tlle lneteorologist 
to inquire about its weather, to thc land 
owncl-s for the prim of land, to thc boatman 
to lcarn the sailing qualities, etc., etc. It 
~voulcl print thc reports all side by side for 
each reader to assimilate as llc woulcl 01-

conlcl. What  i t  ~vould not do would be to  
send out a special agcnt who should look 
into these matters llimself and make his 
own report. TJTe very well knon- that sncll 
agents filter tlll.oug11 more of themselves 
tlian of tlle facts ; they see what they bring 
eycs to see, and no one can be master of a 
dozen sciences or trades. 

Suppose, llowever, it is desired to have a 



treatment of tlle subject of ' time.' Wnnclt 
mould propose that n special agent, eallecl 
n philosopher, sl~oulcl gather up all he can 
from everybody ancl should present i t  as  he 
thinks best. So with all the other funda- 
mental questions. The result is that we 
have as many systems of philosop1,ly. as we 
have writers. TTToulcl i t  not be better to 
get the astronomer to present llis experience 
~J-itlltime, the11 the pllysicist to  present his, 
the11 the psychologist, ancl so on? Tlle 
reader can then assimilate wllat he is able, 
instead of accepting it as previously assimi- 
lated by the philosopher, as n kind of ( prc-
cligestecl' food. 

A some~vhat similar thought was spoken 
by Paulscn some years ago. I do not know 
if he has stated i t  in print. H e  considerecl 
that  the day of philosophical systems was 
past ; there could be text-books of philos- 
ophy as well as text-books of all sorts of 
things, but pl~ilosophy itself woullcl consist 
of monographs by specialists. 

Of course, on such collclitions as  these, 
T V ~should be obliged to conclude that phil- 
osophy llas no relation to tlic sciences ancl 
that,  ha~~i~.ing the astronomer, the mathema- 
tician, the physicist, the geologist, the 
psychologist, the economist and all the 
others, nrc can entirely clispense with tlle 
pl~ilosopl~er. 

E. Mr.  SCRIPTURE. 
PALEUKIVCRSITT. 

'SCIEhTCE.' 
[THE following article, contributecl by 

one of the original supporters of SCIEKCE, 
will prove of intcrest to those who are not 
ncquaintecl with the earlier history of t;he 
journal. All men of science are under r e v  
great obligations to Mr. Bell and Mr. 
Hubbard for establishing n weekly journal 
of science in America a t  a time w-hen the 
conclitions were less favorable than a t  pres- 
ent,; to Mr. Scudclcr for the lligll standard 
maintained during his eclitorsllip, ancl to 

Mr. Hodges for his faithful ancl untiring cf- 
forts on bellalf of the journal. 

J. AIcK. C.] 
IK 1882 Mr. A. Graham Bell conceivecl 

tlle iden of establishing a scientific journal, 
wllicll should do for America vha t  ' Nature ' 
does for England. For this purpose, he was 
willing to contribute, I{-it11 the coijper n t '  lon 
of Mr. Gardiner G. Hubbard, the sum of 
twenty-five thousand dollars, which, in tlle 
estimation of goocl judges, woulcl be sufi- 
cicnt to start a meekly paper and put i t  on 
a paying basis. Mr. Bell fumisllecl tlle 
larger proportion of this sum. AIr. Samuel 
H. Scudder, of Cambridge, Mass., became 
tlle editor. President Gilman, of Johns 
Hopkills ; Major Powell, of the Geological 
Survey ; Professor Newcomb, of the Nautic- 
a1 Almanac ; Professor 0. C. IIarsh, of New 
Haven ; and Professor Trowbridge, of Co- 
lumbia College, agrcecl to give their advice, 
and to act with IIessra. Bell, Hubbard and 
Scuclcler as a Board of Directors. This 
board, representing different interests ancl 
localities, possessecl great -~reight with the 
entire community, ancl was believed to be 
generally acceptable to scientists. 

Tlle first number of ( SCIEKCE' appeared 
February 9, 1883, some six or eight molltlls 
subsequent to the conception of the idea. 
Mr. Moses King, the first publisher, retired 
tlle succeeding September. Shortly after, 
Mr. C. L.Conclit, formerly with the ( hmtion,' 
took charge of tlle publishing department 
and continnecl until tlle spring of 188G. Mr. 
Scudcler retired from the eclitorship in 
1885 ancl was succeeded by Mr. N. D. C. 
Hodges, when tllc office was removed from 
Cambriclge to Wew Pork. I t  was soon fonnd 
that twenty-fire thousand dollars was not 
sufficient, and AIessrs. Bell and Hnbbard 
continued to advance further sums unt,il, in 
1886, they had expended about seventy-fire 
thousand dollars, without having made the 
paper self-snppol.ting. 

An arrangement was then macle wit11 Mr. 


