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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 



SCIENCE.  LVOL.III., NO. 52. 

to the conception, that " there may be a priaci- 
ple or law from wh~ch the existing orcler of 
physical life, with all its apparent anomnlies 
[and its manifolcl diversities], flo~vs as a 
necessarv result," the knowledge of wl~ich, 
"if  attainable. mould exhibit to us the order 
of 1iri:lg nature as one consistent s-stem, free 
from exceptions nut1 anomalies. " 

All tliis, and indeed all the volume, 1)roceeds 
on lines quite accordant mith those of the 
purely scientific elolntionist. i\foreorer, in 
thus regtlrcling intuition as a kind of acquisi- 
tion or development, the theologian joins liancis 
mitli the agnostic evolutionist, although they 
are moving in opposite directions. But the 
latter clo~lbts, to use the words of one of them, 
L b  n-liether the lam-governed mind of man is 
not itself tlie highest form of mind." The 
former, accepting " the nthnission which must 
be inacle by all parties of the co-existence of 
fi~ndaineiital unity witli almost unlimited diver- 
sity," and of inexplicable anomalies, endeav- 
ors to shorn, tilroilgh matheinatical analogies, 
that the existence of man m:iy involve i b  the 
possibility of snakes. as trnly and as really as 
the existence of clliptic motion involres that of 
~~arabolical,"ancl " that n lnincl higher than 
human might see ill the tlefirlition of man the 
possible existence of useless organs, both in 
man ancl in other creatures." At  the close of 
the essay, clescencling from pure speculation 
of what may be, to more scientific eonsidera- 
tions, his iclea may be gathered from the 
following eontlensed abstract :-

"Let i t  be granted that  all living beings l ime bee11 
developed according t,o some law, not xiecessarily 
known, or even capable of description ixi words, but 
still a real la^^ of developtuent; does this give ns  all 
tlie elements riecessary for tlie solutioil of tlie life 
problem? If we say yes, do we not run into tlie mis- 
take of a beginner who fancies that he car1 solve a 
problem of niotioii rour~d a cei~tre mheli he has been 
told ~ v h a t  is the law of force? I s  it not necessary to 
know the col~ditioxls of projection, the initial circum- 
stances of i~lotior~ And may not this or de~e lop~ne i i t ?  
portioli of the data be quite as impoftant as the 
knowledge of tlie Inw of force ? I t  seems to me that 
they who are most ;uixious to establish the principle 
of evolutioi~ should be the most ready to perceive the 
necessity of takii~g into account the corisideratio~l of 
irritial circu~nstauces. . . . A qnantity of protoplasm 
~ ~ i t h  ac-an  assrlmed polver of development will not 
count for esistinc forms of life, nithout the addi- 
tioxinl hypothesis of some ca~~sat ive  poTyer to determine 
the initial circurnstnnces. Givexi an original germ, 
and g i ~ e n  some power nrhich shall direct the particn- 
lar original cause of the develol~ment of that gerni, 
arid the whole subsequent development is conceiva- 
ble: but the germ and tlie law of development left to 
themselves may be as insufficient as the particle and 
the l a ~ v  of attraction. . . . Wc have seen that  the 
parabola, the ellipse, ;tnd the liyl~erbola are all possi- 
ble curves for a particle n~oviily ronncl a centre of 

force. Only one of these ciures -namely the ellipse, 
and only the ellipse under the  conditio~i of s~nall  
ecce11tricit.y or approximate circn1arit.y -can suffice 
for the orbit of a planet xvhich shall be the home of 
tlie liigliest form of life, ~lamely, that of man. . . . 
The original conditiolls of motion, the initial circum- 
stances as a ~nathematician mould call them, must 
have bee11 delicately adjusted in order to select, out 
of all possible forms of orbit, that one circular or 
lieally circular for111 \T-hich is compatible ~\-itli tlie 
existence ilpoii the earth's silrface of beiligs like our- 
selves. May we not infer from this a siniilar neccs- 
sity of original delicate niijustnierit iri tlie process of 
the evoliltion of a highly organized creature from a 
protoplr.smic germ? '' 

The third essay, entitled ' Gocl awl nature>,' 
is mainly the development and application of 
a point made in a uiiiversity sermon. ~ h i c h  the 
author thought had been overloolied (but per- 
haps i t  really passed unnoticed hecanse i t  is so 
obviously true), namely, tliat a11 physic:tl ' &  

science, properly so called, is compelled by its 
very nature to take no accotu~t of the being of 
Gocl : as soon as it does this, it t~enclles upon 
theology, ancl cettses to be physical science." 
Ancl so, coining a discriminating word to es-
press this, he moult1 s a j  that science -as 
atheous, and therefore could rrot be atheistic. 
Intreliched in this position, he sharply criticises, 
as unscientific, IIaecliel's clenial of the exist- 
ence of purpose in nature, ancl comes clomll 
up011 Professor Seelej- for his rash statement 
(in 'Satural religion ') that ' science opposes 
to God, nature.' 

I n  the fourth essay, ' The phi1osoph~- of cray- 
fishes,' the text is supplied by Mr. Huxley's 
well-known lecture upon these little crustaceans, 
which lecture, the bishop insists, leads the 
mind of the reacler, and, as it woulcl seem, in- 
tcntio~ially, beyond the region of natural his- 
tory into the clomain of philosophy, ancl even of 
dikinity." In  that clomain tlle bishop is a matclr 
for the naturalist : at  least, he is able to verity 
an old precliction of Iluslep's, that the evolu- 
tionist need not expect ever to clrire the teleolo- 
gist out of the field. Indeed, it cannot be easy 
to disloclge a teleologist who is so far-sighted as 
to " have great cloubt whether we c:in proper1~- 
speak of final encls at  all, unless we embrace 
in our conception the hole cos~nos." To  
Husley's favorite line of remnrli that there ib 
no great good in " clcmonstrating the proposi- 
tion that a thitlg is fitted to do that nhich i t  
does," ancl that it is "merely putting the c a ~ t  
before the horse to spealc of the mind of a 
crayfish as a clone by the factor in the ~ ~ o r l i  
organism, hen it is merely a dim symbol of a 
part of such work in the cloing," the bishol) 
replies, that the importance of clewonstrating 
a i~roposition clepends upon the point of vie\\ 
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from which the proposition is regarclei1 ; that 
tlie assumption maclc, L b  that the preservation 
of tlie individual ancl the contin~~ance theof 
species are tlie final causes of the organization of 
ail animal," is quite on a par with the old-fash- 
ioned teleologj which is nowadays justly repro- 
bated ; that, a t  an3 rate, the pleasure which 
tlie csqfish apparently takes in watcliing Cor 
ancl capturing his prey is something quite dis- 
tinct Doin ' work clone hy an organisin ; ' ancl 
that, " if pleas~lre of some liincl be denied to the 
crayfish, contrary to all appearances, I do not 
know at  what l~oint  in the scale of rriiimal life 
pleasure is to be ailmittecl as a factor. If  to 
spealr of nlintl as a factor in morli clone he all 
absurdity in tlie case of a crayfish, is it  not an 
absurdity in tlie case of a dog, or even in the 
case of a man? " And he proceeds to T incli-
cate the delight of existence as one of the ends 
for which animals exist. 

'rhis idea, ancl the ~inclication of tlie mint1 
of brutes, have a plominent place in the nes t  
following essay, on ' JZaii's place in natule.' 

Lam, ph\-sical ancl moral,' is the topic in the 
sixth essay, in which n passage fYom Hoolrer's 
' Ecclesiastical polity ' is set over against one 
fronl the Duke of Argyll's ' Reign of law.' 
We need not continue our analysis, which is 
already longer than mas intended : indeed, there 
is less occasion to continue ; for the remaining 
articles, being popular ndclresses reproduced, 
are less thorough, however sensible. Even 
the last essay. on ' Evolulion and evolation,' 
ancl the appreciative funeral sermon for Charles 
Darwin preached in TVestminster Abbey on the 
Snnday following his h u ~ i a l  there, neeci not de- 
tain ns. 

'L'he noteworthy thing, to  which this T ol-
ume adds its testimony, is this : that thouglit- 
fnl churchmen :we following the exa~lllsle of 
t l i o ~ ~ g l l t f ~ ~ l  They accept-men of science. are 
ing the scientific principle of evolution as a 
worliing-hypothesis, - tryi~ig it,  as naturalists 
and ~hysic is t s  have done, in their se\-era1 lines 
of research and tlionght, and ~ ~ i t l i  somewhat 
similar results. The new science is accepted 
with complacency, if not with welco~ne, by the 
disceri~ing. The questional~le philosophy, in 
n hicli it  has too often heen clressed, is eyam- 
incd and cxposcd . 

TIIEseconcl hook nanlecl above appears to 
have excited co~isiclerable attention in England. 
Like tlie ~ o l u m e  -ive liave just noticed, it is an 
excursio~i into the borilerlancl of sciencc and 
faith, but with a difference. The divine is the 
more scientific, the layman and natnralist (for 

sac11 we take him to he),  the rriore I~o~iiilctical 
of the two. 'l'he one piclcs his vi:~y :ilong tlic 
gromld viith firm but cautious snil ca:~ref~~llj 
chosen steps : the othcr soars into tile air, 'Fllrh 
one discriminates between science r l ~ l t ifa i i t~ ,  
ancl in his book guards rather than ente1.s lip017 
the field of ~norals : the other seelts to iclcrrtli? 
tlie t no ,  and in a novel nay.  H e  has cliscov 
eyed that natural lans,  meailing the principles 
of physics and biology, extend to the spiritual 
worlcl, ancl help us to ~~ilclerstancl H e  does it. 
not inean that there are analogies between the 
two, which niay he profitable for instruction, 
hut identities ; that ' in the spiiitual world,' 
to use his own figore, the same wheels re-
~ o l v e ,but ~ \ i t hou t  tlie iron.' And tlie laws to 
mliich he refers are the principle of con ti nu it^-, 
of conformity to type, action of enrironlnent 
as causing variation, the adage omne vivurn ex 
vivo, possibly even gra~,itation, if there be 
ally thing for it to act upon ; and, if there is  
nothing for these laws to act upon, '' i t  is not 
the law that fails, but opportunity." TVe 
cannot look upon this as any great improve- 
ment upon Sn-eclenborg's law of correspoiicl- 
ences ; ' and, as the helpfulness of the hooli is 
entirely upon the religious side, vie need not 
fnrther notice a volun~e which attractecl us by 
its title, but which we find to be morally edify- 
ing rather than scientifically satisfying. 

BACTERIA, A N D  THE GERM-THEOR I' 
OF DISEASE. 

On t7~e relations of  micro-o~~nrzisrns to disetrse The 
Cartmright lectures, 1883. By WILLIAMT. BEL-
RIELD, R1.D. Chicago, Keener,  1883. 131 p., 
illustr. 2 4 O .  

Bacteria, and the germ-theory o f  disetrse. Eight lec- 
tures by Dr. H. GRADLE. Chicago, Keener, 
1883. 44- 219 p. So. 
L)n. BISI,'ICLU'~little boolt is cheaply gotten 

~11,  and, heyonel the possession of a few poor 
mooclcats, seeliis to he his originallectures, foul 
in number, iieliverecl before the Alumni associa- 
tion of the College of physicians and surgeons 
in Ken? Xrork in February, 1883. El en thi. 
phraseology of the lecture-room is apparently 
preserved througho~it, and is somctiines clecid- 
eilly :nore forcible than polite. Severtheless, 
these four lectures, malting in all about oiic 
liunclred ancl thirty pages, give an admirable 
summary of the germ-theory of disease as  it 
stood a year ago. Beginners or casual readers, 
perhaps, will not fincl tlie booli dify~~se enongli ; 

but pathologists :mcl biologists will prize it fos 

its lucidity, crispness, and lieen tliscrimiiln 

tioss. 



