
St. Jerome's Creek from 1980 to 1885 ; while the 
most conclusive and irrefragable evidence is that 
obtained as the results of experiments instituted 
by Professor Broolrs and Nessrs. Blaclrford and 
Mather cluring the present year. 

The n~aximuni efficiency of the cultch is not 
realized in any of the old forms of collectors, for 
the reason tliat the caltch cannot be kept clean ; 
second, because both sides of the cultch cannot 
bc exposed to the passing fry ; third, because the 
fry cannot be forced to pass over and aniongst the 
cultcli repeatedly ; fourth, because the cultch has 
hitherto been scattered over too great a n  area, anrl 
throughout only two dimensions of a body of 
sxater, namely, its horizontal extent, whereas it is 
posqible to do far nmore ; that is, to avail oursel~es 
of the possibility of obtaining spat tl~roughout 
the three dinlensions of a body of water cllargecl 
with embryo oysters in the veliger condition. 
These are good and sufficient reasons for my 
asqertion that cultcll has hitherto been wastefully 
and unscientifically appliecl. 

The new method outlined above will 11e es- 
plained in detail, with plans dra~vn to scale, in an 
extendeci illustratecl article of mine now ready for 
publication by the TJ.S.fish commission. In  fact, 
as a result of scientific inquiry. it has colne about 
that there may he applied a nlore effectual nleani 
of diminishing tho mortality and frightful waste 
of ojster embryos, ~~- l i i ch  occur under the stress 
of those natural conditions which detern~ine tlie 
' struggle for existence.' This result TI-as predicted at  
the close of a lecture delivered in 1893 by Professor 
Huxley, in these t.i70rds : "I,  for Iny part, belie1 e 
that tlle only hope for the oyster-consumer lies 
first irr oyster-cultnre, and, second, in tlisco~er-
in: a means of breeding oysters uncler such con- 
ditions that tlle spat shall be safely deposited. 
Ancl I have no doubt that \%-hen thoso ~ ~ h o  ~ultler-
take the business are proricled with a proper 
knowledge of the coliclitiolls under which they 
ha^ e to ~ s ~ o r k ,  both these objects ~c.111 be attained." 

JOHYA. IZYDCI~. 

I'ASTELTl? AATD IIYDROI'fIOBIA. 

P~sqEKE'S comnlunication upon the treatment 
of 11ydl.ophabia bj- inoculation, to which refcrcnce 
was n ~ a d e  in a recent number of Sc?elzce (NOT.C), 
is fully ancl aut11oritati~-ely reported in tho 
Conq3te.s re~zcZ?is of Oct. 26. His lsrescnt results 
are based upon a sixries of cxperiinents upon mb- 
bits nncl dogs, extending over a peiioc! of t l~rce 
years. So numerous have been these eq~e~in len ts ,  
ancl so uniform ancl ccrtdit~ their results, tkat he 
1:as no hesitation in applying thesc results to other 
animals, incliiding inan. 

Pasteur finds, that if a rabbit be inoculated by 
trepauning the skull, ancZ placing beneath the dura 
nlnter a bit of spinal cord from a dog which has 
died of rabies of the stieets jrtrge des  rues ) ,  the 
aninla1 al~vays develojp lz~clrophobia after a 
period of incubation of about fifteen days. If 
from the spinal cord of this first rabbit a seco~ld 
be inoc~ilated in a sirniiar may, and from the 
second rabbit a third, and so on in regular 
seiies, it is Sound tliat the period of incubation 
becomes sliorter alid shorter, until, after the ~ i r ~ i s  
has thus passed tlirough forty to fifty rabbits, the 
duration of inc~~k~ationis iedvced to sel en claj s. 
The incubation has remained at  this point for a 
series of ninety inoculations, and it  shows no ten- 
dency further to decrease. P l ~ e  virus has now 
reat hed its higliest degree of intensity, aild it re- 
inail~s of a constant cluality. I t  is ],osslbie, there- 
fole, to 11a.i e such a pure virus of rabiesat all tinles 
at  disposal. 

If portions of the spinal cord of rabbits which 
11~~7-edied of this intense rabics be cut out with 
erery ~~recnution to pre7 ent contamination, ancl if 
these portions of cord be subpended in a dry at- 
mospllere, the 3-irulence of the poison progressirely 
disappe:lrs until it is comnpletely extinguished. 
The time recl~~irecl for the extinction of the virus 
varies sori ie~~~hat  with the tllickness of the cord, 
but especially mith the temperature. The lo~x-er 
the external temperature, the longer the virus 
lasts. To preserve the corcls, Pasteur places them 
in flasks, in  ~ h i c l l  the air is rendered clry by hits 
of potash in  the bottom of the flasks. It is possi- 
ble, therefore, to b a ~ ethe ~ i r u s  of rabies in  all 
degrees of intensity. 

In order to render a dog refractory to by-
c!rophobia, it is necessary to inoculate ldw ~xyitli a 
series of spinal cords froin rabbits dcnd of rabies, 
beginning mith cords containingthe wealrest virus, 
that is, thc cords longesl; preserved, ancl entling 
s7;ith cords containing the niost inlerrse \-irus, that 
if;, cords l~reserved only one or two days. The 
animxls are inoculated erery day mith cords 
representing snccessix-ely each day or each two da,ys 
of preserrnt,ion. The inoculation is effected by 
injecting beneath tlre sk i l~  a P r a ~ ~ a z  s>-riligefutlli of 
stcrilizecl bonillo~z in m-bich a fragnleilt of the 
spinal cord llas been rubbed 1111. In  this may 
complcte i ~ m u u i t y  to the ciiseaso is eatablishcd ; so 
tlral, after the treatment is finishec?, tlie animal csn 
be ii~oculatecl either subcutaneously or. be13eath the 
dura mater, with tl!e most intelise ra?sicL virus, and 
no sy~npton~s  of 11)-ilropl~o!,i:~ appear. Pasteur has 
fifty clogs, of allages anrZ of all races, ~r~lrich in this 
way, without a single Uaib~re, he has renclcred re- 
fractory to  hyclropl~obia. The treatnlent is ef-
fectual even if it be applied after the clog has been 
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bitten by a rabid animal. Experiments are no~x- in 
progess to detevmine how long :In intprval may 
elapse before the treatrne~lt ceases to be eifectnal. 
This interval is a t  least a number of days. 

I11 the case of the boy Joseph Xeister, wllo was 
successfully treated by this neth hod, Pasteur began 
the inoc-c~latioa sixty 1loul.s after the reception of 
severe bites by a rabicl dog. The first inoculation 
was with a portion of spinal cord ~vhich had been 
preserred iifteen days. The treatllle~it lasted for 
ten days ; in all, thirteen inoculations were nlatle, 
each one with a corcl one day fresher than that 
used in the preceding inoculation ; at  the last in- 
oculation there mas usecl a cord prererved only one 
day, and containing a virus 1%-hicli produced rabies 
in a rabbit in seven days ; that is, a virus more 
malignant than that In the bite of a clog affected 
with the rabies of the streets. The boy rvas kept 
under observation, and at  the time of Pasteur's 
comnirulication --three months and three weeks 
after the bite -no symptoms had depeloped. 

After Pasteur's communication, Vulpian advised 
that a service he organi~ed for the treatnlent of 
rabies by Pasteur's method. 

Pasteur is unable to explain in what way ini- 
munity is produced by Elis method of inoc-c~lation. 
He thinks that the virus is altered in quantity 
rather than in quality by his method of preserving 
the cords. He notes the interesting fact, that, if 
the cords are preserved in a moist atmospllerc of 
carbonic acid, with oxygen excluded, tlie original 
virulence remains unchanged, er7en after se\.eral 
months. 

The full details of Pasteur's experimellts upon 
aninials, wit11 description of symptoms arld of 

[VOL.VI . ,  No. 147. 

crossed by nny of the transcontinental lines in tlie 
Unitc.d States. I n  tlre first l ~ l n ~ e ,  they are larger. 
It is Illore than 1,000 miles from where the forested 
granites of Keen ayclin clip u zclcr the Silurian 
prai~ie-floor in  the Red I i i ~  er valley to the first 
escarpments of the Rocky JIonntains. In Kansas it  
is hardly half as far betR een the ~voodccl region 
and the foot-hills of Piire's Peali. 

Anotlier feature i i  the pmirie-like looli of it all, 
save certain fal-western tract.;. l'he grass is 
dense and long, flon ering herbage is profuse. 
\Vest of the South Sasliatcllcm~an this gi\ es place 
to a greater, more ' plains ' lihe scantiness of rege-
t a t i o ~ ~ ,to he sure, but nowhere is the bareness 
and ariclity of the southe~n plains equalled. 

This is due to the greater moisture ID earth and 
air. and to the extraordinary fertility of the soil ; 
Manitoba yrotlucing an ayerage of 214 to 22 bush-
els of wheat to the acre, or 4 to 5 bushels in excess 
of the average of any other sinlilar space on the 
continent. The soil is coal-blaclr, ant1 dcclares its 
richness at  first sight. Dr. Robert Bell, of the 
Canadian geological survey, discu>sed the causes 
of tlris fertility brfore the Canadian royal society, 
May 3 ,  1883. I'ie pointed out that the materials 
r e r e  the best possible, ha~ring been derived fro111 
the glacial drift of tlle nolth, mingling sand and 
gravel with the cretaceous niarls spread orer all 
British Imerica. Ha? ing tlris favorable constitu- 
tion, Dr. Bell assigns to the r~ioles the chief agency 
in the fornlation of the thielr top-layer of rege-
table nlould r5-hich is now tlre joy of tlle larnler. 
I n  the Lissiniboine \alley tlle nloles hare thrown 
up alrnost every foot of the soil into hrrmn~ocks, 
each containing a large sllorelful of earth, and 

post-n~ortem exau~inations, r5,ill be awaited ~ ~ e t h  burying coinpletely the grass and veqetwtion over 
great interest. I t  is a matter of regret that we are 
not informed as to the nature of the virus. which, 
indeed, does not seem to have beell disco~ered. I t  
is probable that Pasteur's studies in this direction 
will lead to fruitful results. 

A large number of obser~ations are necessary in 
order to ebtablish the efficacy of Pasteur's treat-
ment of hydrophobia in human beings. His re- 
sults certainly warrant a belief that, if the trcat- 
ment be begun soon after the reception of the 
poison, this otherwise most llopeless and dreadful 
disease can be prereateci. Should this belief be- 
come a proven fact, the11 Pasteur will merit the 
gratitude of all mankind. 

lYlE PL-41A17S OF BBITIiCN SLJZERIC~I. 

STRIICIN~contrasts present tl~emselves to the 
experienced eye between the p1:tins of British 
America, through rvhiell the lately finished Cana- 
dian Pacific railway has laid its tincl~s, and those 

a space a foot or more square. The ~egetable  
niatter thus buried decays, and becomes incorpo- 
rated with the soil; so that the process ~s:ulalogous 
to  plonghiny under the soil. This work of the nloles 
not only enriches, but reiines the soil. I n  inalcing 
their burrows, they select the finer material and 
cast it up  to the surface, leavinz behind the 
coarser. The effect of this is s~milav to that 
alleged by Darwin of the earth11 orms (n-hich do 
not e ~ i s t  in the north-TI est territorleb), since. in the 
course of tinie, all the stones are buried. Their 
labor is supplemented by that of the gopheri, 
spernlopliiles, and badgers, the last nanied digging 
(leeply. and hearing up large quantities of gravelly 
subsoil, ~vhich the moles work into and improve, 
while all burg much veget:tble nlbbish as nests 
and food. Tlns beneficent ani~nal  agency nearly 
ceasei, howe~~er ,when the elex ated hard and 
stony ' thisd steppe,' c'11leil the Grand Coteau clu 
&Iissouri, is reached, and ~ v h e n  the nlountair~s are 
approached. \>here the soil is clayey. 


