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without sufficient evidence, said to be causetl by the 
palms, - coinparatively high vegetable types, per- 
fectly illnocent of the crime of which they mere 
accusecl. Late investigations point to a bacterium 
of elongated forin as the cause, but the proofs are 
still insufficient. To  learn to recognize tlie enemy is 
certainly the most necessary thing to be done, but it 
is only half the tasli: we must then learn to resist 
it. Tlle more or less effective means of combat 
which have been employed up to the present time 
have aimed, lo,to prevent the disseniination of dan- 
gerous microbes J 2 O ,  to make the organism nnsuit- 
able for the propagation of the intruders; 3O, to 
retard, as far as possible, the growth of those vhicli 
have entered, in order to give the organs opportunity 
to throw then1 off. The first of these measures 
engrosses the attention of the hygienists: hospitals, 
quarantines, and disinfectants are among tlie means 
enlployed. I will not enter upon a subject wllicll 
touches so many disputed clucstions, but ~vi l l  confine 
myself to noticing certain facts and to rectifyingcer- 
tain very r vide-spread errors. Regarding infection, 
the nose is a poor guide; for the experiments of Mr. 
hIiquel sllo~v very distinctly that substances in a 
state of putrefaction, so long as they are moist, do 
not emit living germs. The water of theParis sewers 
holds eighty inillion microbes per litre; and yet the 
air of the sewers contains only eight hundred or nine 
hundred germs per cubic metre, about one-tenth the 
~ i ~ t m b e r  By inoculating a rabbit,found ill a hospital. 
i t  was shown tliat these germs are perfectly harm- 
less. Tlie inoist earth does not give out living organ- 
isnis to the atmosphere. On the contrary, thedust of 
onr rooms, which we do not a t  all mistrnst, sho~vs 
about two millions of these living germs per gram. 
Tlie bacteria of intermittent fevers, ~vhich  vegetate 
in the soil of the Ronian Campagila, begin to spread 
in the air and to become dangerous only when the 
soil, dried by a scorching sun, is raised by the wind in 
the  forni of dust. It would be easy to multiply ex- 
amples, and to prove, that, in point of hygiene, we 
must he guided by sense rather than by smell. We 

borax, or 10 of salicylate of soda, or 3.2 of pheiiic 
acid, or 5 of quinine, oy 0.6 of blv~ii~ine, or 0.07 of 
bicliloride of mercury, or 0.05 of oxygenated water. 
Certain of the substances indicated are useiol in 
these doses: while others, as broniine, are impracti- 
cable. But especiallylet us  not forget that the result 
is not a radical disiiifection: i t  is rilerely a inonientary 
n.eal<ening. I s  it still needful to insist on tlie use- 
lessness of too rnild doses? TT-e are constantly seeing 
pllpnic acid used at  less than one in a thousand parts 
with the sole effect of creating a mistalien sense of 
security. Let me lncntion another almost unf<no~vn 
antiseptic: esseiice of telebinthine, according to Mr. 
Kocll, arrests the vegetation of rnicrobes in a dose 
of rr:iiiii, a quantity easlly endured by man. 

All tllese hygienic precautions are bristling wit11 
difficnlties. How convenient it would be to let tlie 
microbes live and to protect our bodies from their 
influence! Unfortunately we Bno~v but one way to 
effect this: it is based 011 a remarli, rllade long ago, 
tliat certain diseases can be retaken only after many 
years, and that  this freedom rnay be obtained by con- 
tracting the disease in a very mild form. This is the 
principle of vaccination, and also of inoculation, ein- 
ployed by Rlr. Pasteur on certain animals. Tlie mat- 
ter inoculated contains the microbe of the disease 
from mllicll we wish to protect the subject, but inodi- 
fied by a special cul t i~at ion  : i t  is a virus wealierled 
according to the rnetllotls of Mr. Toussaint and RIr. 
Pasteur. \TTe touch here upon a question, at  present 
rnucll contested, in regard to the regularity of specific 
fo r~ns  of tllese very low ~egetable  types. Jlr. Zopf 
and the scllool of Mtuiicli believe that the rnost 
harmless species can, under certain circunistances, 
be changed into dangerous ones, and vice wema. 
The school of Berlin thinhs tliat artificial modifica- 
tions are only transient and momentary, and tliat 
the species may be corlsidered invariable. However 
this may be, it is certain, that, if the inoculations of 
Xr. Pasteur have no great practical iniportance in 
their present fonn, they at  least have a considerable 
theoretical ralue. \TTe nlay hope that tlie time will 

have as yet but begun this Bind of study; for 1 1 0 ~  collie when it will be possible to vaccinate for all dis- 
does this total number of germs ~vhicll tlie air or eases which can seldoni be talien a second time. 
water holds interest us  ? \TTe would prefer to know Who 1inoIvs If it will not end by discovering the na- 
tlie number of dangerous germs. Tlie proportions ture of the influence nhicxh the parasitic invasion 
~voulii doubtless be very different from those ~ ~ h i c l l  exerts on the tissues of our bodies, and in obtaining 
concise analysis affords. 

U~lti l  we are better informed, we shall do well to 
push clea~lliness to an extreme, and especially to 
put little tnlst in disinfection. Tlie number of wb-  
tanccs which are less injltrions to nian than to mi- 
cro-parasites is very small. The best disinfectant is 
perfectly useless if too weak a dose be used. For 
each of these sltbstances there is one proportion 
mllicll will destroy the germs, and another which 
will arrest their 7-egetation but not destroy them. 
Tliis last dose is the one mith wllich TF-care generally 
obliged to content ourselves. Tlle expcri~nents of 
hir. Koch and Mr. 31iqnel slioxv that the narcotic 
effect begins to be effective on microbes only when 
the s~tbstance in TI-hich they are regetating contains, 
among a thonsand parts, 9.3 parts of alcohol, or 70 of 

the same result in a more direct n a y  without inocn- 
lation ? \T7hen n e consider the progress of science 
in  the last half of the present century, \te venture 
no  longer to anslr er, ' Iillpossible.' 

T E E  TVA4TER-PORES OF TIIE L9MELLI-
BRSA'CH FOOT. 

IN1817 Cnvier showed that in Aplysia there was a 
closed vascular system, and claimed tlie same for all 
Rlollusca. His view Tvas follon,ed till 1545, ~vllen 
Valenciennes and others described in many lamelli- 
branchs pores ~ v l ~ i c h  passed tlirougli the foot to intro- 
duce water into tlie lacunar tissue, where the blood 
circtilates. Tliis view found general acceptance, and 
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.il-as taught by Siebolcl, Husleyj Gegenbaur, Semper, 
etc. Recently rliscussion of the suhject has been re-
openecl by the appealxnce of numerous pnpcrs. Mr. 
Ju,stus Carrikre in eeveval papers maintains that rio 
pori ctpuveri exist in the lalnellibrailch foot. Her-
marin Griesbach, last spring, in a careful paper 
( Z e i t s c h ~ .zuiss. 2001., 35), revielvecl tlie ~vliole snbject, 
studying by sections and injections, and concluded 
that  the rnolluscr~n ~ ~ a s c u l a r  systeni was not closed, 
that  the blood mandered i r ~  the 1:tcunar tissues of the 
body-cavity, that large lacuiiar spaces coinnlunicated 
tlireclly with tlie exterior through :aqniferous pores ill 
the foot, and that these pores were for tlie reception of 
water to be carried oat  throllgh the Bojanns organ. 
H e  figures sections of Anodonta vhere  the surface- 
epitlieliu~tl of the foot bencls up  into the opening of 
the pores (there are tliree in Anodonta): and fades 
out as the pore opens illto the Iac~ular body-cavity. 
During last October two quite independent papers 
nppearcd sin~ultalieo~isly Dr.upon tile other side. 
Cattie, in Zool. anxeiye?,,vi., No. 1.51, p. 502, claiins 
to have cut a complete series of about twenty-five 
hundred coiisecntivc transverse sectiorls through the 
foot of Anodor~tn. I n  110 one of tliese was there any 
breali in tlie epithelium: He has studied twenty-three 
species, and in no one finds t , l~e  least trace of aquifer- 
ous pore, Dr. Th. Barrois, in a private iinprint froin 
Liile, dated Oct. 30, 1883, arrives at the sanle results. 
He discusses the ~vorB of CarriBre and himself, and 
finds that  they have studied most of the forins ~vhere  
the presence of aquiferous pores has beer1 clnimed, 
aiicl in every case firlcl pores absent, or i n  s11c11 position 
that  i t  seetns they are either coi~nected with the func- 
tional byssopel~ons organ, or, wliere such is abseiit, i n  
tlie adnct, v i t h  the relnnant of the same. Bnrrois 
sums up his views tlins: no pores exist for the intro- 
duction of rvater into the c i rcula t io~~;  the orrig- pores 
of the foot are tliose coilnected t~ritll tlie byssus organ, 
which never cominunicntes with the intctrior of the 
foot. The blood lnny have water int~odnced into it: 
but this must be effected by osn~osis, or in some nsan- 
rler not n o ~ v  to be discussed. H. L. Osno~s .  

THE BORDERLAND O F  SCIEATCE AND 
FAITH. 

1finlh.sin the regions of science allti faith: a serirs of 
esmljs. By HARVEYGOOD\\TIS,D.D., Lord Bishop 
of Carlisle. London, ~lfuvay,1553. 310 p. So. 

el er, a better ui~clerstnncling iicts ~rinde it  
plensanter tllnn it n-as for the pcaccalilj tli-- 
posed naturalist, lZiiil the Bisllop 01' d'nrlislc, 
a traiuecl nlat11ematici:to ns well as a tli\int. 
whose tllouglitfi~l essays are essentiallg- ireilic'~:. 
is an instructire co~npaiiioii in an excursioll 

tlirougli that land IT liic21 beloi~gs exclnsirel- 
neither to science nor to faith, but appertains 
illole or less to both." A hook which openi L b  

IT it11 an essay on the connectioil between me-
chanics and geometry. n-liicli closes wit11 n 
funeral sermon preachecl in \\restminster Ab-
bey," and the larger part of n hie11 had already 
apyearecl in ~~ic le ly  periodicals, -sollleread 
of the articles being in fnct, though not in 
naille, of the natnre of critical revien-s, -hard- 
ly iieed be. and conl(1 not well be, revien~ecl 
in our jonrnnl ; yet n-e are fiee to give a brief 
account of i t ,  enougli to inclicate its lines of 
thought. 

The first essay, on the coililection between 
mechanics and geometry, is a inodified re-
print of a paper which r a s  ~rtblisllecl ali:~ost 
forty years ago. The point made is, that these 
tn.0 sciences are essentially identical, being 
develol~ments in different subject-matters of 
the selfsaine ideas. Tlle rnoral is, " that all 
demonstrations tend to merge ill intuition. and 
that human liiio~vlcdge, as it becomes more 
clear anrl more thorongh, converges toward 
that absolute intuition R-liich is tlle attlibute 
of the Ilivine &find." This idea is ihrtlier 
worlred out in the second essay (entitlecl .The 
unity of nature, a speculation,' nrhicll ap-
pe:trecl in the vinet tee nth cer~turyin 1 8 i 9 ) ,  in 
~vhlcli it is argued, that as tlie schoolboy be-
gins hy painfi~lly proving tlie simpler theorems 
in geoinetry, nnci eilcls by perceiving that they 
are really sclf-evident, and t1l:lt as all tlie prop- 
ositions of Eaclid appeared intuit11 ely true to 
Sir Isaac Newton, <'it is cyuite conceivable, 
by merely cstending in iinaginatioi: the powers 
of ~vhicll TT e have actual experience, that all 
geon~etricnl truth in any clepartment nlight 
exhibit itself nitliout intermediate steps of 
demonstration to a nlind of sufficient acute- 

Natural lnru i i ~the spiritual tuorld. 1Sy ~IESRY ness, when the npl~roprinte dcfiliitions had 
D ~ u a ~ a r o x ~ ,  F.G.S. Pork,  heen g i ~ e n .  . . . To a lnind lilte that ofF.R.S.E., S e w  
James I'ott. (Appal.ently sheets of tlie English Xewton, I slioulcl iinagine that the principles 
edition.) 414 11. 12O. of ilieclianics would present tlienlsclres almost 
TIU: ' scicnce' of these regions is of course ia tlie sanle self-e\idelit light as tliose of ge- 

pliysical science ; tlie faith' is the theistic and oixetry." Ailcl that possibly, as the truths L '  

more specifically the Christian faith. These of geonletry help us to realize those of ine-
\\-allis' are talien along the borders of the two. chanics, we may use the truths of mecllanics 

Normally, the course of this journal of science to help us to realize some of tlie truths of the 
lies quite away from this borderlantl, which, illore subtle sciences, say, even that of bi-
indeed, has not always been an agreeable road ology." And the speculation, fortified ancl 
for a scic.ntific man to travel. Of late, 1 1 0 ~ - illustratecl by ii~atheinatical analogies, goes on 


