
pencling the choice of time by the British-

association for their No~atresl meeting. A 
preference, however, has been intlicatcd for the 
wee11 beginning Sept. 3,  -a date earlier than 
usual, but welcome to all who lciiow how warm 
Philadelpllia can be in August. 

TV. C. TV. 

RELIA BILTTY OF THE EVIDEiNCE 0% 
l>iINEU IiV T H E  STUDY OF CONTklGIA.  

TXXICREis certainly n disposition, among sonie 
of our scientific men, to ~ l ( ~ l b t  the possibility 
of making direct and satisfsctory clemonstra- 
tions of the r8'e played by the scliizol~hgtes, 
or microbia. in the p~.oclnction of clisense, and 
that nltich they may be compelled to take in 
its p~evention. Recent publications by ac-
cepted nlithorities have tencled rather to con-
firm these doubts that1 to rernoye t t~em,  s~ncl 
we nre freqnently asked if oar rcsults are not 
fo~inclecl on probabilities mtlier than on defi-
nite and conclusive facts. \Tl~ile this uncer-
tainty is still felt, it  is well to occasio~lally 
review tile connertioi~ between the facts estnb- 
lislied nnd the concl~isioi~s dra~vn from them. 

Tliougln the scliizoph~ tes are the snlallest of 
living organisms, that is not :in insurmoni~tahie 
obstacle to their carefht study, as is provecl by 
the well-knorrn irlrestig:itions of the Bacillus 
anthracis by I<oclr. IIis dc~nonstration that 
this exists in two forrns (a vegetating filanlerit 
and a spore), and that the latter su r~ ives  tin- 
favorable conclitions which destroy the former, 
enabled hini to trace a co~lnection betwecri tlie 
activity of the virus and the life of the para- 
site, which other investigators h:ttl failed to 
establish. Thus, the l)loocl of anthrax vic- 
tims, which contnineil only Kacill~ls rocls, lost 
its power to  reproduce the disease after a few 
d a ~s' putrefaction ; while that which cont:linecl 
spores remained ~ i rn len t  an i~iilefinite time. 
A certain degree of cold, and also an insuffi-
cient snpply of oxygen, prevent tlie fortnation 
of spores ; and, the tilamcl~ts being sliort-lived, 
the organism loses its ~ i t a l i t y  in a few clays 
under such conciitions. If  spores had forrned 
before the liqnicl was esposed to these con-
ditions, however, they mere unaffectec\, and 
were capable of gerniinntion ~ifter weelrs or 
months. Again : if a virulent liciuicl was large- 
ly diluted, the filaments mere clestrogcct, bnt the 
spores survived. I n  all these cases the activ- 
ity of the virus disappeared wit11 the cleat11 of 
the organism, nnd was retained whcnever the 
formation of spores hsd enabled this to resist 
the ~lnfavorable conditions. 
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Here was n proof of tlie pathogenic charac-
ter of the schizophyte mnch more satisfactor-
than the xnere demonstration of its presence ill 
all cslses of the cliscase, or the additional evi- 
dence thnt it rnight be passed through a certsi~v 
nombcr of cultivation-flaslas ; the liqoid in the 
last b c i ~ g  as \,irolent :LS in the first. 

Since Koch's paper was piiblishec?, Pasteur 
has atldect o7)scrvations of an equzilly convin- 
cing clinracter. Tile liquid part of the v i ~ n s  
may be freed from the organirm either by 
filtering tlrrougli plaster or by deea~rting nfter 
it has stoocl in a constant temperature for a 
few days to dbom tlic germs to gravitate to the 
hotton1 of the flaslc. I n  either case the liquid 
is harmless, ancl the sel)arated germs still pro- 
clt~cetile disease. Again : conlpressed os jgcn 
destroj s the filaments, but does not aEect the 
~ 1 1 0 ~ 3; and a \rirris contdning only tlie foriiirr 
loses its activity when treated with this agent, 
nliile one in which spores have forlned rctaills 
its ~irnlence.  

TJTe are able to say, therefore, thnt, in I hc  
clisease known by the Frenc.11 as eharbon and 
by the English as anthrax, no liqliid i s  virolent 
ullless it contains the living 1Sacillus anthracis, 
and that the death of this orgsnism always 
coincides with the destruction of the virulence. 

This demonstration of the patlrogenic action 
of the Dacillus c n ~ ~ i ~ o t  kmt be regarded :is cqual-
ly satisfactory with what is o'r)tainecl by inves- 
tigstione in other departments of biological 
sclence. I f  the observations of these gentle- 
men are accurate, and t11e.y have been con-
firmecl too often to be doubted, then there i s  
no escnpi~~gthe conch~sion that the Bacillus 
anthracis is the essential and only cause of 
anthrax. 

I t  is not to he denieil, however, that the 
size of the parasite in anthrax, ant1 the fact 
of its c,sistence under two forms h a ~ i e g  sucla 
nncqtial resistance to nnfa\orable conditions, 
mere characters xhich greatly fiicilitatecl the 
dernoiistration of its pctthogenic relation to  
the disease. 1s it possible to obtain equnlly 
satisfzc.tory evidence in rcgartl to the smal le~t  
of the sctrizophj tes, nncl one which only exists 
ill tlie vegetating contlitiorl? 

The micrococcus of chicken-cholera is of 
this kind, :111d i t  is consequently very inter- 
esting to see just what progress we ha? e made 
in clernonstrating its identity with the virulent 
principle. TTTc know from Pastenr's investi-
gatio~is that i t  is always present in this dis- 
ease; that i t  Inn)- be cultivated, and passed 
from flask to flnsIr: for many times, nithont 
lobiny its virnlence. The filtered liquid lose5 
its activity; thnt from which tlie germs ale 
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separated by gravitation is equalljr harmless. 
Taliing up the study here, I have provecl that 
the exact degree of tirat which, in a given time, 
kills the ~nicrococcus (132" F. for 15 minutes), 
destroys the virulence at  precisely tlie same 
point ; also that the proportion of carbolic acid, 
of sulphuric acid, and of a solution of chlo- 
rides (Platt's) , which destroys the virulence 
in from two to four hours, corresponds with 
the proportion which is required to kill the 
organism in the same time. 

The effect of heat and of these disinfect- 
ants on the virus was cletermined by inocnla- 
tiou experiments. The poiilt at  which the 
~nicrococcus is killecl was learned by placing a 
drop or two of virus in the sterilized liquicl of 
a caltivation-tube after the proper proportion 
of disinfectant had been added. I n  a given 
time a drop was taken from this tube, and 
placed in a seconcl one which contained a 
favorable medium for the gromtk of the germs. 
I f  the scl~izophytes had been destroyed by tile 
clisinfectant, there would be no nlriltiplication ; 
while, if they had resisted it, they woald cer-
tainly reveal the fact by developing in their 
usual manner. The exact correspondence 
~vhich exists between the results of the two 
series of experiments in every case, is also an 
evidence of the reliability of the metbod. 

While i t  might be conceived, that, even 
though the virulent agent consisted of some-
thing entirely different fkom thc micrococcus, 
both might be destroyed by the same degree 
of beat in the same time, it is not conceiv-
able that this would also occur from tlie effect 
of three different chemical agents. I f  it were 
necessary, this line of evidence conld probably 
be increased indefinitely ; but it is already 
equal to what is ~islially considered necessary 
to demonstrate a point in other departments of 
science. 

It is possible, then, by present methods of 
research, to determine satisfactorily whether a 
give11 or.gzznisrn is the cause of a cerlain dis- 
ease, or whether it is an epi-phenomenon ; 
a11i1, if there is still much doubt in regard to 
some of these, i t  would seem to be owing to, 
the facl that observers have relied too im-
plicitly upon the microscope, and neglected the 
c~lltivatioi~and inocnlation exneriments. that 
are essential to definite and reliable conclu-
sions. D. E. SALJION. 

SPONGE-CULTURE IN FLOILIDA. 

TEIEU. S. natiorial museum has lately re- 
ceived from Messrs. IfcIiesson a11cl Itobljins, 

sponge-importers of New York, an interesting 
contribution representilig the first successfir1 
attempts at  sponge-caltivation on tlie Ameri- 
can coast. I t  colisists of only four specimens, 
all of the finest or sheep's-wool variety, m,hich 
were raised from cuttings at  Key West, Fla., 
by the agent of the above-named firm. The 
localities in which the sponges were planted 
mere not the most favorable for sponge-devel- 
opment, and their growth was therefore less 
rapid and perfect than might otherwise have 
been the case. They were fastened to the 
bottom, in a clcpth of two feet and a half, 
by means of wires or sticks runnii~g thro~igh 
them, and allolved to remain down a period of 
about six mol~ths before they were taken L I ~ .  

F1111y fonr months elapsed before they recov-
ered from the injury done them in the cntting, 
wliich removes the outer ' skin ' along the 
edges of the section ; ancl tile actual growth 
exllil7ited was for about two ~iioutlls only. 
The origi~ial lieigllt of each of the cuttings 
was 'abont two iilclies and a half. One was 
planted in a cove or bight where there was 
little or no current, and its increase in size 
was vcry slight. Thc other specimens were 
placed iri tide-ways, and have grown to from 
four to six times their former balli, which 
certainly lsromises well for the fhture of 
sponge-propagation. Two hundred ailcl six- 
teeu sl~ecimrns in  all were planted a t  tlie same 
date, and, at  the last accounts, those wliich 
remained were doing finely. 

The chief obstacle to tlie artificial cultiva-
tion of sponges at  l iep  West arises from the 
fact that tlie sponge-fishermen infest every 
part of the region where sponges are likely to 
grow, and there is no legal protection for the 
woulct-be cultarist against i~ltrndcrs. The 
enactment of juclicio~ls laws bearing upon this 
subject 1)y the state of Floricla, or the grant- 
ing of special pri~ileges conferring the right 
to occapy certain prescribed areas for sponge- 
propagation, w o ~ ~ l d  undoubtedly tend to in- 
crease the annual production of this important 
fishery. which has reiiiained at  a staiidstill for 
several years past, mainly because of tlie 
partial exhaustion of several of the niost es-  
teniive sponging-areas. 

Accoi~~yanjingthese artificial growths was 
a collection of over a hundred specimens of 
the various grades of Florida sponges of 
different sizes, each labelled with its su1)posed 
age, based upon estimates of the average rate 
of growth, by the sponge-collectors. This 
entire collection now forms a part of the 
American exhibit a t  the great London fisheries 
exhibition. 1%.RATEIBUN. 


