
ma1 membranes-and consequently would line from E l  Paso on the Rio Grande to San 
not reaclily escape from the blood-~~essels, Diego on the Pacific, 700 miles, is now de- 
notnithstanding the fact that they are llelcl 
in solution in  the circulating fluid. On the 
other hand, the passage of the tetanus anti- 
toxin into the mother's milk wonld indicate 
a continuous supply, otller~vise the immn- 
nity of the mother nronld soon bc lost. Fur-
ther experiments arc required to settle this 
qucstion in a definite manner, and also to 
determine tlie exact sourec of the antitoxins 
in the animal bocly ancl the vzocltls operandi 
of their production. 
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fined by 268 monuments. 
The field work required the redetennina- 

tion of the geographic positions of the old 
monuments recoverecl, ancl presents some 
interesting comparisons showing the facility 
and certainty of modern methods. The 
longitncles of the olcl monuments were de-
tcrrnined by Emory from transits of the 
moon and moon culminating stars. I n  the 
relocation the longitudes were determined 
by the telegrapllic mcthod, connectecl with 
the geodetic work of the Coast Survey by 
coast survey parties I\-orking in conjunction 
with the commissionet~s. The greatest dif- 
ferencc clevelopcd from Emory's positions 

MR.A. T. MOSJIAK, assistant in the U. S. 
Coast and Geocletic Survey, one of the com- 
missioners on the part of the Unitecl States, 
presented an  interesting summary of tlle 
work a t  a meeting of the National Geo- 
graphic Society in T?'ashington on the 8th 
inst. 

At  the initial meeting of the commis- 
sioners for the two countries, it was agreed 
that any of the old mollume~lts recovered 
should be taken as defining the line; that 
new monume~~ts  shonlcl be interpolated be- 
tween them, so that no two monuments 
should be more than 8000 metres apart, as 
required by the new treaty. The line had 
been markecl under the treaty of 1853, by 
52 monuments ; the commissioners found 
38 of these standing in 1891. On the paral- 
lels the new monnments mark the curve of 
the parallel, but on the oblique lines the 
monnments recovered werc not accurately 
located on the line joining their extremities, 
and the boundary on these lines as now 
markecl is, therefore, a broken line. Old 
monumeuts were recovered a t  all important 
points on the boundary, including all points 
where the line cllangecl direction, but the 
distances between them were unequal, and 
in  one instance exceeded 100 miles. The 

was 4' 3411.3 wit11 other differences of 34" 
ancl 54" and still smaller quantities show- 
ing the old work to have been remarkably 
good for the methocl. The latitncle stations 
in the new work were about 20 miles apart 
over the wllole line, and a t  each station an  
azimuth mas obscrvecl on Polaris near 
elongation to start the direction for the new 
tangent for the parallel and check the tan- 
gent ending a t  the station. The latitude 
obserrations were made with the zenith 
telescope formerly used on thc N. MT.boun-
clary, but improved with new micrometer 
ancl levels. Tlle telescope has a focal 
length of 826 mm., ancl the objective a clear 
cliarneter of 67 nim. A new7 departure was 
made in mounting the instrument on a 
wooden picr constructed in a simple form, 
readily transported. I t s  stability proved 
as great as a brick or stone cemented pier, 
as it was not uncommon to secure a wllole 
night's work witllout relevelling, and the 
instrument invariably remained for several 
hours with level correction less than one 
div.=1".28. The probable errors of the 
latitude deter~nillations from the U. S. ob- 
servers = 5 0".03 to OW.4. Tllc Mexican 
observations have not yet been received. 
The plan of operations agreed upon required 

http:div.=1".28


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 


