
will venture to do so. If, therefore, life exists i n ,  
otlier parts of tliis great universe, does it ~leressarily 
occi~pybodies of pl.otoplasni in those tlifferent, remote 
spheres ? I t  would be a great assu~r ip t io~~.  I t  is al- 
together improbable. The certainty is, that  in those 
planets \vliich are in proxin~ity to tile sun's lieat 
there could be 110 protoplasin. Protoplasnl in the 
remote planets would be a hard mineral, ancl near 
the sun it woulrl be clibsipated into its conil~onent 
gases. So tlrat, if life be found in otlier parts of this 
universe, i t  rrlast reside in sonic different liind of 
material. I t  is extrerrlely probable that the physical 
conditions that  reside iri protoplasm might be foil1111 
ill ot,her Binds of xnatler. I t  is in its cI11:rnical inert- 
ness, arid in its physical constitutiori, that its adap- 
tation to life resides; ant1 tlie ~~llysical  constit,ution 
necessary for t,he snstentation of life may be vel l  
srrltposed to exist in inatter iri other parts of the uni- 
verse. I olily say the door is open, and ilot closed: 
ariy one who asserts that life canriot exi>t ill any 
o1,ller tnaterial basis than protoplasnl is asailrnillg 
more than tile ~vorld of science will permit liitn to 
assume. And t1i;tt it is co~rfined to this single ]ila~iet, 
a l ~ dnot in the great systerns of tlre universe, -that  
asaarr~ption will notfor a rnoniellt he allometl. 'I'liere-
fore tlre srtbject is one ~vliich allows us a free field 
for fut~ure i~rrestiga,tiou: it is by 110 mearis closed in  
tile rnost irnljortant lavs  wllicll i t  presents to the 
rat,ional tl~inlier. I hope, therefore, that, if tlie evi- 
dei~ce in favor of this ligpothesis of tlie creatioii of 
living forms be regarded as true, that no one will 
find in i t  ally gro11ncl for any very serio~rs modifi- 
catiorr of esistillg ideas on the great r~uestio~rs of riglit 
and wrong wllich have loug since been lzno~rn by 
illell as a result of ordinary experience, ant1 without 
any scie~itiiic dclnonstration whstst~ever. 

A classification of the natural sciei1ces.l 

T o  frame a rational classification of the natnral 
sciences, and to define their mutual relations, have 
often been atterrlpted. The present writer, iri an 
esqay read hefore the National acatlenly of scieriees 
in April. 1881, and since publisl~etl in tlie Philosophi- 
cal magazine, with the litle of 'Tile clornain of pliy- 
siology,' ~11gst:sted the basis of such a scheme, airti 
now, at the request of some of his reatlers, ve~ltures, 
for the first time, to embody in a concise alrd tabli- 
later1 form tlie viexvs then and there enunciated, in 
tile hope that other students nlay fiud it not u~iwortliy 
of their notice. 

The study of material nature constitutes what tlie 
older scl-iolars correctly and cornprel~e~isivcly terrned 
physics ( the  morils 'physical' and '~ i a t t ua l '  being 
syno~rymous),arid I~resei~ts itself i11 a t~rofoltl aqpect, 
--first, as tlc+criptive; and, second, as pl~ilosopl~ical, 
-a tiistirlctio~l ernbotlied i r ~  tlie terms 'na t l~ra l  liis- 
tory' antl ' natnral philo.ophy,' or, rllore concisely, 
ill t,lle words 'p11ysiography7 and 'pllysiology.' Tile 
latter word has been employetl, iri this gcnc~ral sense, 
to designate tlie philosopl~ical st.udy of 11at1u.e from 

1 Abstract of pzrper rend ill general sebbion, :lug. 17, 1883. 

the time of Aristotle, and mill so be used in the pres- 
ent classification. 

Tlle world of ~ i a tu re  is clivitled into the inorganic 
or niineralogical, ancl the organic or biological, icing- 
donis; tlie divisio~l of tile latter illto vegetable and 
ar~i~rial  Tlie natural llistory, being a subordinate one. 
or physiogt.i~pIly, of the inorganic liingdom, takes cog- 
nizance of t l ~ esensible characters of chemical species, 
aucl gives us descriptive and systematic milieralogy, 
which have hitherto bee11 restricted to native species, 
but, ill their wider scilse, incl~tde all artificial species 
as well. The study of native mineral species, their 
aggregatio~is, and their arrangemerlt as constituents 
of oor planet, is the object of geogriosy and physical 
geography. 'l'lie physiography of otlrer worlds gives 
rise to dercriptive astronomy. 

Tile natural pl~ilosol)liy of the inoxanic  kingtlom, 
or rni:leral physiology, is concer~ned, in the first place, 
with what is generally callecl dytiamics or p11y"cs; 
including the l?lienorner~a of ordinary nlotion, soiiiid, 
temperature, radiant erlergy, electricity, and 111a:nct- 
isrn. Dyl~arnics; in the abstract, regards m;itter in 
gmieerl, ~vitliorlt relation to species; che~nisln gener- 
atcs therefrom riiineralogical or so-called chelnicnl 
species, wllicli, theoretically, may be snpposed to be 
formed froiii a sirigle e leu~e~l ta l  substance, or 7nccteriu 
p r i ~ n a ,by the clirniical process. nyna~n ic sand cliem- 
istry built1 n p  our inorganic ~voricl, giving rise to 
geogeny, and, as apylicd to other worlds, to tlieorcti- 
cal astronomy. 

Proceerlii~g next to the organic kingdom, its pbysi- 
ograpliical stutly leads us first to organogral~hy, and 
then to tlcscriptive and systelnat,ic bntitiiy a r ~ d  zoology, 
two great snbtlivisions of n;~tural history. C:oming, 
then, to consider the physiological aspect of organic 
nature, we find, beiides the ctynalniciil and ch1:rnical 
activilies marlifested in tllemir~erill, other and higlier 
ones which characterize tlie organic kirlgtlo:l~. On 
tllis liiglier pl:tne of exister~ce, are fountl portions of 
matter which have becorne il~tliviclualized, exl~ibit 
init,ahility, the power of growt.11 by assimilation, antl 
of reproduction, anti \rhich establish relations ~ i r i t l ~  
the external morlrl by tlie tlevelopm~nt of organs, a11 
of which cllaractttrs are f o r e i g ~ ~  to the inirrerirl 1;iog- 
doln. 'I'lie.je new activitie-: are often designated as 
vital; but si11ce tliis word is generally made to in-
clude a t  tlie same time ot,lier m:tnifestations which 
are sir i~l~ly dynamical or clieniical, I have elsewhere 
proposc~d for the activities 1-1i;~racteristic of the organ- 
isni tile terrri biotics ( P L o T L K ~ ) ~ ,  Tliepertaining to life). 
pliysiology of matter ill tlie abstract is dqnarnical, 
t,liat of ~niner:tl species is 1,otli clynaniical :tnd clierxii- 
cal, while tlr:~t of o1,ganieeri fornis is :tt once dyrialni- 
cal, cllernici~l, and biotical. All of t h e ~ e ,I may 
rema~,li,I regard ns successive ~llanifestations of all 
enrrgy inlierent iti rnat.ter. 

Tile stndy of the l~iotical activities of matter lr.ads 
to orgalrogpny arid morpl~ology, ~~11 i l e  the relations 
of org;i:ris:~is to one ar~otlier and to the inorzanic 
Iti~~gdorngive us pliyaiological botarry arid zoiilogg. 
\Ve t,hus arrive :it a conlpl.ellensive ail(! silnple 
scllelne of the na t i~ml  sciences, whic11 I have endeav- 
ored to seL forth iri the subjoined table. 
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PIZOC'EICD1I';GS O F  SECTION ,1.-JLLITIIEJIAr~IIC'S ,\ND ,kbr~IZOlOJIT 

PAPERS READ BI3FORE SECTION A. rnwlagcnblc. 'I'hc tlorne at  (:liicngo is very ~x-eipl~t:, 

[Contini,cii ] 
cvel.y tllilig a l , o ~ ~ t  tllc ol~sei.v:rtorj 1)ciilg bcillt i r ~:+, 

very sitbst:i~iti:tl I ~ I ~ I I I I ~ I ~ .  lT71icri Dr. X o ~ t g l ~first 
tried to ~rrorc t l ~ cdonre. he fonriil its two siilcs T ~ ~ r l i -  

Orbit of the great comet of 1882. 
in: nil11 IIIICC]II:EI fric.'joi~; nftd this ~viis aftenvar(1. 
rcrnediecl to wiilc2 eslclit, b11t 117 n o  rociiiia fully. 
About two 111ol1tl1s npo :t g:i$-i?~~fiil~e77-as irlaceil ili: 

the dol~ie. I t  was n grcxt satisf:ic- T~r i sis a pnit,inl riscord of oh.;eir~atiotls at \ \ 7 ~ ~ 1 ~ -  po<ition to ri~voivi~ 
Ingtotl. MI.. \Villloclc is prcp~uing a clescrilrtioti of all 
the pllysical pl~ellomenn of tlie corriet ~rhic l l  wt,re 
t l~cre  obserrc(1. T11e first 1V:lslii t ~ g t o ~ i  olxel~r.:ition 
of the comet ~ v a s  at two o'clock on a S(sptc~itbcr 
afternoon, a11d a coln~ia~,ison then rllarle with mas 
the position o f  the siln. C*ood observatiolls were ob- 
trtinc,cl oil the mcritiizut for. t l~ree  days. T l ~ e  cal(:nla- 
tinus froni these scl.vetl to A s  the yliicc of the comet 
~ r i l l l  fair rtpl~r.osii~tat,e acclu.acg for three mont,l~s, 
wliicl~ was a reii~~rlinblc After-so11re~v21;rt success. 
wnrd rl. diNic111ty occt~rrecl ill ol~tiiinitl '~ ob-a(7cnt.:~t,i? 
servnlio~is;beca~wctliere were soveral different points 
of light presellted irl an ill-tlefine,tl nuclcns, and it 
was uncertain wht?tlipr the obserratio~is : t l n ~ ~ y s  ic-
ferred to tlie same Inn~iiious poit~t .  These obbcrva- 
tions were nlade ill October and Noreniher. Tlle fol- 
lowillg eplietiieris was cdlculatcil: -

Sept. 17.22S2 Q SDO 13' 42.70" 
' d o 1' 1 "  lop. cc 1,0:3:3136~ 

n b). 69 :>ti 1'2.79 lop. q 7.89047:<51 
i 1 9 2 . 1  period 79:j.iiYO 

The aut,lior cornpared the foregoing wit11 the obc r -  
vations of otlier astroriotners. Thc niosl proniinctit 
variation was ill re3pect to tlre yrriod, which otlters 
gave $19 (j.59, 097. 82,alld 654 ycarq, A co~itrivaiice 
was esliibited, sllon7iilg the rcspcctive positiot~s of 
the eartli nnd conict, nurl their directions of niotion, 
by means of pasteboard l~laites attnclied at  an altgle. 

The rotation of domes. 
BY G. TIr. IIOLTGIC O F  CIIICh(rO, ILL. 

O I ! ~ T ~ I : V ~ T O I < ~  general \-cry Ileal-y. domes are ill 
As tiley grow oltl. or)-in# t o  tlte settling of rr-alls and 
otlier clianges, they are apt to bccon~e alrni~st u11- 

tion to see, tlre dunte go roruld eoniiriuonsl:i, m~it11011t 
liitcl~cs. Tlic cost of n~or-ir~gtllc. tlo~rie by sirclr 
nlea~is is a 11)cr13l1.iflix, a.si11e $rook tilt? fir-t C O R ~of 
the eligilie. The use of ~v;rtt,r-l!o~ser n-11ere tha t  T Y ; I ~  

easily nc-ccssibio must, ilonerer, he preferleu7 in Iiialiy 
i l ~ s t a ~ ~ c e~1-11ere2% sl~blic,ie~ithead is s~applisd I)>- strcct 
mains. 

Dr. C.  A. Yo~tng  saiil, iri discussi~rg the forenroirig, 
tlint n.11e11 lie came t o  Pr inc+. to~~lie fourrcl k i t  very honvy 
clolne ll-rore. 011e ~ t ~ a i i ?  i i i i ~ t j  l~ress~irc:~ t s i ~ t g  ~ O ! L I I ~ S  

on a two-hot crairi;, n;Ls very t i~e t l  :ifher giring tlie 
d o n ~ eotic? turn. lias sinre b c n ~plit ii) 11 ~ : a ~ - c i ~ g i ~ i e  
below. a11d 1-l;t. power is rortliuirriicatctl by a hc.1~. h 
rr ro l i~ t io~tcall be rri:tile iii f o u r  nil~l!~tes,nnri the 
sll~itter.raist>tl in rlyo. In i;enet,al, the doli~eis ~1:tcetl 
allcl tlre ill:~ticbr opene(? within five rriirlntcs. Ur. 
T o ~ ~ r i gexprc~ssi.tl:I hope tliat tile; Br:~<h itcilage bat- 
tc~rii :~ furtlisIi clcctricnl i1lurniik;ltiorl ant7 power ~vo~ilt l  
for ilre wvr-li ( i f  oi)aer~;ntol.i~'i,us flic. electsicit n~igiii: 
be slore11 ereti fi.(iru ;I gns-(-ilpi~leor)eri~tillga dyn:t1111> 
d ~ i i i ~ l g  llie day nlic.11 tl~t?r<? icst!Iioiirs c,f was 110 ot)ilchr 
for i13powc:r. At ]nl.i.s?~it tlic ~li t~eci a g;is-action of 
engine on a clynnnlo, I\-ill1 110i n t e r r e ~ ~ t i o ~ rbetnee~i 
<,lie~ ~ I I R I I L O  ligI~t,,X V S L ~LOO irr~gulilr  to serve ilti+l 113,(! 

the p~uposi,. 

Descriptive-geometricaZ treatment sf surfaces 
of the secoild degree. 

Fort the pnrposti of greater concise~~ces tllc spaxl;er 
couiirled his rrrn:t~.lis ti, tlic pcne r~~ l  retn:irl.r-c?llf[~foici, 
ing t1in.t tlre rlsital trertlinc-nt of problems Ul?OIl this 
snl,f:ice -ar, for Elistanre, cnclr probl~n~is as firtiling 
tlic~ sllar?r? nrltl silndorr-, or t l r :~rc  in^ P:in~e~itplanes -
is lacliing iu gencrttlitx; tlre borPy bring taken in snch 


