
\S713 regret the clelay ill the issuing of S~.i~'iii-f,~vl:i(:ll is 

due to  its talring longer to install 'l'r~l.: Scllzscl; Pjzlcss tl12,n 

was expected. Now that  tile ncm office is in wo1-1ting ostler 

we hope to  make up for lost time. 

CHARLES IIONNE;'!' S T1)E.I O F  '1'1-11; 11)!?7'ICI,Ol'-
\fEX'li OF rrEII< (;fII(:I<. 

CHARLESt:osxfi;i', the distinguishetl naturalist, .\\-as 
Isor11in Geneva-in 1720 anti dieti i n  1793. 11e1rorlictl 
assiduously with microscope and leils ant1 clerised Inally 
i~cw experiil-teuts on plants and animals. t l e  was n fricr~tl 
of Haller's anti c;toutly innintaineri the  latter's tluctrine 
that 211 the vital functions coultl be red11cetl t o  tno-- 
sensibility and irritability. E-lis iirst importallt woi-It wns 
the invest.igation of the Life history of ~:jihities, :wtf his 
interpretation of ~ t : ! : . ~ : i , , ' ! o ~ : i  :I! -i. m i ;  a g1-e::t l r iu i i~ l~ht o  
the o~ists. 'i'he process of tlcrc!ol,i~~entl i l  I~ i s  tiliie r\r:ls 
consicieretl by many to be pilrely a ~ ~ r o c e s  u~ifolciing of of 
a preformed germ -\vhich contail)e:l i l l  miltiaturc the iiit:ire 
anil~ial or plant. 13ut the s:;1>l)ortc1-s or his idea n-ere 
divided int,o two carnps: the a~~iu~i~l~~~li'.sI.sI~eltl that the  

Give all your attentioil to this: you are going t o  put 
your finger on an important verity. A membrane invests 
the yollr illternally, and this membrane, which is olsly the 
continuation of that  117hich covers the small intestine of 
the chicli, 1s C O U ~ ~ I O I ~to t h e  stornach, the  pharynx, the  
mouth, to the sliin ancl epidermis. Another membrane 
invests the yollr externally, and thls membrane is only the  
continuation of that  which covers the intestine: this 
u n ~ t e sni th  the mesentcry and peritoneum. ' rhe arteries 
and veins rrliich course through the yolk derive their 
origin from the ~nesenteric arteries and veins of the  
embryo, 'I'he blood \~!:icl~ circulates i11 the yolk receives 
fro111 the hcnrt the iliil)ulse of its motlon. 

'L'he yolk i.;, then, essentially, an n p p a ~ l a g e  of the  
intei.tinc of the cnlbryo, ant1 together they form an 
organic n hole. 'Sherefore, in earliest tlmes, the chick is, 
t o  wine tlpgree, an animal \.;it11 two bodies: the head, 
trunli anct the extj-e~nit:cs compose one of these bodies; 
111c i~itestlnes anti the yolk form the  other. At the  elld 
of incubation the sccontl body is pasheti within the first, 
ant1 the  two inalie but the  one. 

1k1t <illre the lrolli n i s t s  111 eggs \~Ii ich have not been 
fecul~tlatetl, i t  follows ~~ecessar i iy  the  germ is pre- that  
cuistrnt to lecu*~c:at~orl. 'Jt?lis consequence stares one in 
t l ~ eeye\: you come to see that  the yolIi is an essential 
part (\f the  chick. Y o ~ tr ecogn i~e  the  cllrect connection 
between the (>i1t2 and the other. l'he chick has not 
ex~stetl, then, nithout it. 'The nzelnbranes and vessels of ~niniature anirnal---the gers~z-mas carried ill tht: n i ~ ~ l e  

seminal fluid t o  the proper ~nat r ix ,  -ri.hc!-c it for~~l t l  it are only A contirluation of those of itself. And how suitable 
nourishment and grew-i.c., m~foldetl. 'She i)i'i5~Z.~, 

1n:iny othcr thiiigs tberc AJ-c \rll1ich they have in common, 
011tile 

other hand, lnaintaiiled tlhat the germ esistetl in fcm:ile ~vhich prove that  they have never esisted separately. 

ant1 esplainetl fecundation as a stiizlulus l>rtiducerl 1)y the 'f'he chicli was, then, vntirely iil the egg before the 
notmale fluit1 which furnishetl the first nourishmetit o f  tlic fecundstion. 'fl-icn it o \ ~ ~ c s  its ortgin to the  liquor 

tiny germ. 'She fact, then, that  a female aphiiie co11itl whicl~ thc cock flu-nishcs: i t  rvas defined i.?r jek'te in the 

1)roduce offspring without coupling with :L 13ialr: see!~:etl to clyg, ~ I - I O ~to ihe commerce of the seycs. l 'he  gerni, 

give the ovists a convil~cing argurl~ent. 
I l i s  works are interesting reatlislg to-day, ~ O I -he \\.as 

not only a keen ol)server 1)ut a (:::I-el'irl writer as.\vell. 'I'o 
he sure, his facts are often meagre, and often tl~r: results 
of his or his conte~~lpor:~rics '  obser.v;:tions ircl-c ii~sufic:icl~t 
to ijrise the broad gerleralitics upon i i i  ~vbicli Ilc tl~~liglitcct; 
yet ~r i th in  the lino\rledge that  he h:itl he ar:.yr~etl well. 
\Vho knows but w11;it the stutlc11L of a 11untlrect years hcncc 
may smile a t  \\'eissmail1s cont:lusions :rs we (lo at  I:onnet's? 
111 the follo\ving clescription ol the cle~;elo]>incnl:o f  the 
chick the reader sl~oultl always keep t!iis i n  iiiinti arid 
sliouid as far as possible forget for the tiiile ~nur:li of t11c 
detail that  has become linown to us sincc itnl~roced 
microscopes and sectio~is have been is1 use. 'l'he sc:iec.tion 
translated below may be fountl in his ' ' Conteinl)lation tle 
la Nature " (tome iv., pt. I ,  chap. s.), pubiisheti in s 76.4: 

-411 egg not fecunci ha:; :L ~ o l i i  like :in unfecuntl cgg. 
'['he goociwives have known this all the t ime; ant1 t-here is 
in this little fact, so well 1iuorv11,so little es~unilled and 
so worthy of it,  something which conies to  tll~-o\v ;i flood 
of light and has,cleareci away the shadows with rvhic11 the 
great mvstery of generation has hern enrclopec!. 

therefore, pet.tains vsc,lusi\-ely to  the female. 
'Tiit. e~~olut io i i  or tlercloplnent proceeds by nutrition; 

you haye seen it. I\T~rt~-ltionsL1j)poses circulation; you 
Iiavc ieen it also. b"na11v ~ O L Ihave seen that  the  heart is 
the se,:t of circ.:rialion. I[ i t  (toes make a circnlation i n  
thc germ t)?lorc fecuncl:~t~on least that  yo11 xr11l adinit a t  
it is not srrfticic~.it t o  pcllorln the whole evolution which 
~vlll render tlic gcrili \ i s ~ b l e ,  and which gives to  all i t s  
1>:1rts, the for~ir ,  proportions and arrangement which 
chnr:tctcr~/e thta spcciei. 

'I'lle germ c,1:111ot acll~evc its clevelopmcnt in an egg 
whicll ii,l< not l ~ e e i ~  incubation will only fcc1liitlatctl, and 
h;lstrn it< corrri l~t~on. I'ct what tloes it lack in orcler t o  
coiltrnue to  grow? It has all the  organs necessary to  
evolution. I t  has talreu on itself a certain increase, for 
eggs increase In virgin pullets; their ovaries contain them 
in v:Lrious sizes. 'i'he germ may grow, then. Why call 
it not tle~velop con~pletely? What secret force holds i t  
back in the  limits of invisibility? 

Growth depcnds upon the  iinpulse of the  heart. A 
great grovth  depends upon a great impulse. l 'he heart 
of the germ vrhich is not fecundated lacks this impulse. 

This demonstrates a certain resistance in the  parts of 
the germ. 'tn measure, as i t  grows, this  resistance in-
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creases. Some parts resist more than others; the osseous 
parts more than the membranous. 

The heart of the germ, then, needs a force proportioned 
to overcome this resistance. Its force is in its i~ritiliIriZity, 
or in the power to contract when brought into contact 
with a liquid. Augment this irritability, and you augnlelit 
its impulsive force. 

Fecundation increases, without doubt, this force, and 
it alone call do that: since it is only by its iiltervention 
that the germ succeeds in freeing itself from the narrow 
iimits which restrained it in its first stage. 

The fecundating licjuor is, then, a true stimulai!t, which, 
carried to  the heart of the germ, excites it po~rrerfully and 
conlmunicates to it a new activity. 'I'his is what tve call 
co~zce$tiorl. Movemeilt once impressed on this little prime 
mover is conserveci by the nnique energy of its admirable 
mechanism. 

:But i t  cioes not suffice that the heart accltrire a force 
capable of overcoming the resistance of solids: the fluid 
which it sends them for nourishment must be proportioned 
to the marvelous fineness of the vessels. A bloocl such 
as ours \vouitl not circulate. 'i'he blood of the emllryo at 
first is a whitish liquid; it turns yellow by degrees anct 
finally becomes red. 'l'he impulse of the heart dilates 
the vessels more, and they ;tclmit larger particles, betel-o-
geiieous and colorecl. 

'l'he generative liquor is not, therefore, a sirnple 
stimulant: it is besides a nourishing fluic!, al~l)wpriate to 
the extreme delicacy of the parts of the germ. I t  ful- 
filled already in the body of the fertilizing indiviiftlal the 
functions of a nutritive fjtlid: it macte the comb and spurs 
grow and gave strength to all parts. You recall the 
degeneracy of the capon, and how it differs from the cock. 
You might have Illany rnore proofs that the geiierating 
fluid is the first aliment of the germ. 

'l'ransported l ~ ythe arteries to all the l)zzrts, i t  unites 
with them in a fixed manner, accorcliilg to the proper 
nature of each. 'I'he chick is not slow to lose its form of 
tadpole. Wings, legs and feet proceed out of the long 
tail; everything comes out, fashions itself and arranges 
itself on a new model. 'I'he little animal, stretched out at 
first in an alinost straight line, curves itself more aiid 
more. I t  invests itself more aild more with inuscles, 
tendons, buries and feathers, and in 18 or no days it is a 
perfect chick. 13. 

VACCINA'I'ION. 

IN  view of the periodical crusarles againt compulsory 
vaccination by certain enthusiasts opposed to the practice, 
I have thought that it might be of interest to the readers 
of Szienct to look at a few of the results to I:e deduccci 
from recent statistics upon the subject. 'i'he rcason why 
no thoroughly scientific study of the anti-vaccination side 
of the matter has been nlade ivo~ild seem to lie in the 
fact that no scientific mind could view the sitt~ation in a 
judicial way without seing that all of the facts are up011 
one side, and that the one of the advocates of vaccination. 
With this prelucle I will allow the facts to speak for thenz- 
selves. 

In 11874 the compulsory re-vaccinatioil law became 
operative in 13ritssia. (See Dr. Sykes's '' Public Health 
Problems," L,ondon). By its provisions, every infant 
nust  be re-vaccinated, and every scholar in public and 
private schools must be re-vaccinated at the age of 
twelve years. If we take the average number of deaths 
from small pox per roo,ooo living in I'russia, we find 
that for the five years preceding the introduction of com-
pulsory vaccination the number was XI$+. Since the 

law went into effect, in but one year, up to 1883, has it 
reached 4 per xoo,ooo. The average is much less. I have 
not at hand the figures sitice that time, for the whole 
population, but in the Prussian army, where all the con-
ditions are under better control, the results are so much 
better that I will quote them. This is easily done, for 
with the exception of a single death in 1885, the name 
small pox has not appeared as a cause of death in the 
annual reports since the law went into effect. I t  should 
be borne in niind in this connection that Prussia is con- 
stantly exposed ixpoli its Kussian and Austrian borders to  
the disease. 

As to the death rate in vaccinated and clnvaccinated 
persons, we inay quote the conclusions of Dr. Barry, in 
his report of the epidemic of 1887-8, in Sheffield, England. 
IVlthout quoting the figures, it will suffice to present the 
statement that "the children vaccinated, had, as com- 
pared with the unvaccinated, a zo-fold immunity from 
attack, and a 480-fold security against death from small 
pox; the persons over ten years of age, once vaccinated, 
had n 5-fold immunity against attack, and a 51-fold 
secivity against death; and the twice vaccinated, a 31-fold 
iillinunity from attack, and a 640-fold security against 
cieatb." 

Inasmuch as the objections to vaccination oil the 
grotlnci that syphilis and leprosy may be transmitted may 
be completely done away with by the use of heifer-virus, 
we need not ctiscuss the matter. There is, indeed, a 
certain element of danger in vaccination, as in every other 
thing of established vai~ie, bvt it 1s strange that in the 
face of such evidence as may be obtained from scores of 
reports of boards of health, medical departments of 
armies, etc., etc., there are still found those who deny 
the value of the most beneficent discovery ever made by 
man. 'f'here is good reasoil for hoping that we may soon 
be able to control in similar manner many other of the 
contagious diseases which have in the past made such 
havoc witb our race. 

-" 'I'he Political Economy of Natural Law," by Henry 
Wood, which appears from the press of Lee ie Shepard, 
of Boston, is virtually an enlargement of a work pbb-
lished seven years ago under the title, "Natural Law iri 
the 13usiness World." 'I'he author's main thesis, that all 
industrial operatiolls are governed by natural law, is of 
course nothing new, nor is his preseiltatiorl of it rnore 
scientific than that of the regular economists, but less SO;  
yet there is much in his book that mag be useful if it 
reaches the right class of readers. Those who wish it 
thoroilgh ant1 scientific formulation of the known laws of 
econonlic life will prefer the regular treatises; but those 
who do not relish the hard study that such treatises 
require, ancl who like a rnore popular mode of treatment, 
will find in this work some useful lessol~s on the matters 
with which it deals. 'i'hat the law of supply and demand 
cannot be set aside by artificial restraints, that cornbina- 
t!ons of laborers are often tyrannous, and combinations of 
capital tend to overreach themselves, and that socialisn~, 
i f  once established, would carry within itself the seeds of 
its own dissolution, though familiar truths to well-informed 
men, are not so widely known in the business world as  
they ought to be; and Mr. Wood's statement of them may 
attract readers ~vho would never read the elaborate works. 
of Mill and his successors. htr. Wood takes extreme. 
ground against leg is la ti or^ on business matters, but makeb 
an exception in favor of the protective tariff, which seems 
to be a pet measure of his. On the wliole, however, he 
is open-minded and fair, and his opinions in, the main 

are such as the best essnolnists will approve. 



