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is only apparent in liigli velocities. For near1)- 
all studies, it r i l l  suffice to consicler the cleflea- 
tions as if producecl on a spliere. 

Ritter's spec~~latioas co~icerllirig the gaseous 
coilclition of the earth's iuterior are of espe- 
cial i~nportance, inasmncll as tlley ]nay te~icl to 
counteract the very 1)ositive statelliellts made 
by English pllysicists and geologists in recent 
years in regard to the age ancl contraction of 
tlie earth as cletermined by its cooling. The 
English scliool geizerally regartls the earth as 
essentially solid, with a great central volume 
of dense matter at a high, and, roughly sl)cak- 
ing, uniform temperature. On tile basis of 
certain plausible assnlliptions corlcerliillg the 
original temperature aritl concluctive power of 
the mass, it has been possible to approximate 
fairly well to tlie age for an earth of such char- 

fixed belief cor~cernil~gtlle condition of the 
e:trth's interior. 

We shall wait impntieatly for tile second 
volume of tile r o r k ,  in wliicli the 1,li)sics of 
the air ancl sea will be iliscussrd ; and it will he 
particnlarly interesting to see what trcatnient 
so learned all :tnthor gives to tlle pl1j sical 
geograpliy of tile 1:~nd. 

ROl l IAIWS'  RESEAXCEIES O N  PEI, lI-
2'1 VE NEB V OUS SYSirEJIS.  

ALI, 1v11o are interested in the physiology of 
tile licrvous system in lomer anim:tls will fiud 
in this volume n ~iiost nsefr~l ljopnlar cont~ibn- 
tion to this subject. The boolr, as the ttntllo~ 
states, is restrictecl to cxperinients inatle in 

acters, and to cletermine rolighly the s h o r t e ~ i i n ~  l ~ i s  ow~i  researclles; but these are so nunicr- 
of its raclins, and conse(~uellt tliriiinutioli of' 
circ~unfereuce since it has llacl a cleti~~ite solitl 
crust on m.liicli nratcr might condense frorn tlie 
vaporous atrnospliere into the oceans. Tile 
age of an earth thns li~nitecl has grezttlj. 
reclucecl the estinlates in rogue by tlie follow- 
ers of IIntton allcl 1,) ell, even tllough its yems 
are still to be countetl by millions. I ts  contrac- 
tion from cooling has also been prononncecl 
insufficient to procluce tlie observecl structure 
of inountai~l ranges in the may that $:lie cle 
I:eaumont had snggested. Stroligly contrastetl 
nit11 these assumptions aacl their legitimate 
lesnlts are the couclusions reached 13y Ritter. 
IIis original papers were p~blishecl in Poggen- 
dorE's 'Annalen,' aucl have received an apl)rov- 
ing review frorn so trnstworthy a ply sicist as 
Zcippritz. Gunthcr clnotes largely from the 
latter. 7Trc cannot here do jastice to the 11g- 
pothesis, for it n,o111d need a somewliat deli))- 
crate statenlent to make it clear. Excessively 
dense vapors, l)robablx dissociateel from their 
orclinary combinations, and existing at tern-
peratnrcs high above their ' critical poiut,' are 
supl~osed to occupy the earth's centre ; and 
from these there is a gradual trallsitiorl to the 
solicl superficial crust. The cooling of such a 
central mass follows a paradoxical law, -Lhc 
more heat it loses, the hotter it becomes, --alicl 
so the supply of interior heat is loug main- 
ti~inccl, ancl the time allowed for geological 
processes is lcngthcnrcl. Aforeover, the con-
tractiollal theory liere finds a cause for all tlie 
diminution of interior volume clelna~ldedby 
the wrinkling of the crust in mountai~i ranges. 
Altogether, while the venturesome hypotliesis 
is v e r j ~  far iaclccd from any t l i i ~ ~ g  lilie ~1~111- 
onstration, its co~isideratioa is profitable if it 
prevent our l~ remat~~rc lysettling down to a 

ons and varietl that it will be fo~ulil to contaii~ 
a summary of the most important results in 
this line of investigation wliicli are at  pres-
ent known. 

Do tliey feel?' a~lt i  . IIave they senses? ' 
are questions whicli are very naturally asked 
by any one who watclles the varied rnol7e~ileats 
of the jelly-fishes, star-fislncs. and sea-urchins, 
A ~iaturalcredulity l~rompts one to questiol~ 
whether the meilosne, nllose l~oclies cor l ta i~~ 
over ninety-eight per cent of water, have n 
nervous system, ancl organs of special selis:l- 
tion. T r e ~ i t j-five years ago, scie~ice m~oi~ld 
have given :L very unsatisfactory answer to 
these cluestions ; but to-day me have a very 
acciiratc Irnowledge of tllc anatomy of these 
structures. With this aclva~lcc in anatomical 
l ino~ledgc,  pllysiological researcli lias licpt 
13ace ; :~ndcertainly 110 one 11:~s dolie Inore than 
ltolna~les in this liintl of rcsearcli. 'l'hanks 
to these advances, we can now reply to our 
questioner with more confidence tlian fhrmerly. 
'l'hese animals not on l j  feel, hu t  also liave 
special orgalls of sight, hearing, and prohably 
s~iiell. 

Tllc author puts tllc allti-vivisectionists i n  :L 

receptive frame of mincl for tllc ~ o r k  ~vliicll 
follo~vs by declaring, in the introdaction, that 
his csperi~ncnts on living a~iilnals involve no 
pain, and tlint the " consciousness wliic2i is 
present iiiust be of a commensurately dim anti 
n~isuffering liincl." 

The work is ~nainly taliell up by esperi- 
~ncntsin excising portions of the body, and 
liotilig the effects on the molements of tlie 
animal. Xany very interesting experirlicnts 
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on the effects of thc app1ic:ltion of stimolniits 
-mechanical, clcctrical, and chcmical -are 
describcd. The action of poisons upon jclly- 
fishes shows a ~vonder f~~ l  resemblance to that 
of thc snnie on higher animals. Many con-
clusive experiments are given to prorc that 
tile fatal effects of transferring lncclusae from 
salt to frcsli water is not dne to a cliffcrence in 
tlensity of t l ~ c  two media. A mcclnsa arti- 
ficially frozen into a solicl blocli of ice, so that 
ice-crystals are formed ill its bocly, is not lcilled 
by thc operation. 

The obscr~ations on the star-fislics nncl sca- 
nrchi~is arc recorilcil in a single chapter ; yet 
thcy arc in many rcspects as interestilig 21s 
those on thc jelly-fishcs in the prccccling nlnc 
chapters. Tlic antllor points out tlic different 
methods adoptccl by star-fishes and sea-urchins 
in righting themselves .rvhcn turned upon their 
backs. The ' geometrical rcgularit~,' of thesc 
animals, in tlieir ncrrous sgstcm as in their 
form, leads to n very pretty instance in 
physiology of the pliysical principle of thc 
parallclogram of forces." If two stimuli are 
appliecl simnlta~lcously at  opposite extremities 
of an axis ptlssing llorizontally through a roond 
sea-r~rchiii, tile Ecliinus nlo-~~es off ' in a ilircc- 
tion at  right angles' to a line connecti~ig tlicse 
points. 

The author fintls, that, 11y cutting off thc 
cyc-spcts from se\ era1 star-fishes and sea-
nrcllins, they clo not seclr tile light thrown into 
the clish, as is inrarial~ly tllcir habit when tllcse 
organs arc intact. I le  also finds that an es-  
ciseil ray of a star-iisli malies its way to tlic 
beam of light as if' it  Tvcre an entire animal. 
A star-fish, with all the eye-spots bnt onc rc- 
111o~cc1,cranls to the liglit. 

Roma~ies ascribes to thc star-fish a scnsc of 
smcll from the following cxperimeiits : a sta15- 
fish is kept fasting for screral days. A picce 
of shell-fish is then placeil in tlic tank with tlic 
animal. He immcdintely crarled toward it. 
'.lloreover," sags thc anthor, if a sii~all piece 
of the foot1 were llelcl in a pair of forceps, ant1 
gently withdrawn as the star-fish appro:lcliecl 
it, the animal could be lecl about the floor of 
the tanle in ail!- clircction,just as a hungry (?og 
could be lccl about by continually withdranr~ng 
from his nose a p i e 2  of meat as he continu- 
ally follows it up." To determine the region 
of the body where the supposed sense of smcll 
is located, tlie experimenter removed the eye- 
spots, and the hungry star-fish moved in tlie 
direction of its food. IIe varnished the hole 
upper (aboral) surface of thc bod>v, and still 
the ac~iteness of the sense was not diminished. 
IIe conclocles that the sense is not localized, 

except that it is distrihutecl o\er  tlle whole 
of thc ventral or lo~ver surface of the animal." 

These last-mcntioncd cxpcriineiits call bc 
easily tested by any onc mitliout elaborate ap-
paratus. Certainly onc great \aloe of all the 
esperinients is tlieir grcat simplicity ; a11i1 the 
book llas this strong recommcnilatioii to con- 
tribute to inalte it, rrllat the antlior cspresscs 
a misli that it should bc, a ' L  book of serrice 
to the worliing physiologist." 

Tlic morli of Romanes is certainly one of tlie 
inost valaablc contribntions to tlie pliysiology 
of the primitive ncrvous system mllich have bcca 
1)~1bliihecl. and it is tlic only book on this snh- 
jcct which has yct appcared in America. Yet, 
inlicli as t l lc~c  is to praise in this booli-, tlierc 
are scveral statcmcnts ~vhicll an anatonlist can- 
not accept ; but thcse do not clctract from the 
excellcilce of thc vorlr, as far as the main 
qoestions nve concerned. 

P~tor.csso~< little boolt curvc-.Jo~~u>ox's on 
tracing is 1nore clcarly arranged tlimi Frost's 
trcatisc, ancl sccms m~ich better suited to the 
wants of rcaclcrs who need only a general 
knowlc~lge of mctllods, and (10 not wisll to go 
into rcfiacmcnts of apl?rosinlation n~liicll they 
may seldoiii or ncver llave occasion to use. 
Stutlents r a~e ly  think it worth mliilc to spend 
much time in cnr\ e-tracing aftcr they have once 
acquilcd a little linomledgc of analytic gconle- 
t r y ;  but crcry m.tn who ineaiis to devote his 
attention specially to mathematics needs to 
have aollic I'acility in interpreting e(~uatio1is geo-
inetricallj, and this he can best gct by stuclj ing 
some such book as tlle prescnt one. l'rofessor 
Johnson treats the analytical tviaiigle iii n way 
nllicll will rccomme~irl itself, wc feel sure, to 
n~athcmaticians, ant1 introduces it so carly that 
a, person who llas time for no lnorc can yead 
tlie first half of thc book to aclrantage. I n  a 
few instances the aclclition of' :I sliort clause 
would ~nalre clear sentences nliicli are no~v 
rather obscure. 

Pettit's little b001i g i ~ e s  in a concise form a 
brief account of nearly all the more impo~tant  
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