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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 011 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gently withdrawn as the star-fish appro:lcliecl 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 sn~cll 
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-mc~itioncd cxpcriineiits call bc 
easily tested by any onc mitliout elaborate ap-
paratus. Certainly onc great \aloe of all the 
esperinients is tlieir great 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  booli 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?rosinlatioi~ 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 
attciltion 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 booli 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 
woulcl ~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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modern methods of illastration. I t s  purpose is 
to  give a general popular linowledge of these 
processes, rather than to give those explicit 
directions which would enable one to carry 
them oot in practice. In  one or two places the 
description is not quite clear, as in the account 
of Mr. Eckstein's process, on 13. 45. Again : 
under Instantaneous photography,' the state- 
ment of some of the optical phenomena is 
incorrect. But, with these trifling exceptions, 
the book is an admirable one, and well adapted, 
in connection with a course of lectures, to 
serve as  a text-book in our colleges and high 
schools. 

I n  the preface to Clevenger's ' Comparatiue 
physiology,' the a~ithor states tliat " Paraday, 
Huxley, and Tynclall, in chemistry, biology, 
and physics, with the host of workers in nerve 
phenomena, have afforded the materials for the 
author's work. Darwin ancl Spencer have 
taught him how to make use of them." The 
book shows that the writer reads widely, and 
thinks about what he reads. Bat  to publish 
the quotations which have impressed one, with 
the ideas they have awakened, even if those 
ideas are apt and original, is  hardly wise. The 
work contains some careful observations which 
have a bearing upon the doctrine of evolution ; 
but these are presented in such a fragmentary 
way, and in such an anxiously clefensive tone, 
that it  is  cliflicnlt to appreciate their force. The 
defect in the book is owing to n lack of power 
of analysis ancl synthesis. I t  has no method 
of arrangement, and i t  has no easy grouping of 
analogous fact. Some pages read like a series 
of proverbs, each one complete, but out of rela- 
tion to  all the rest (pi?. 125-129) : hence it is 
dificult to become interested, as the attention 
is not held. If  one has morliecl out a system 
of philosophy which reconciles all tlie facts of 
phjsiology nncl psychology, it should be care-
fully digested and arranged before being placed 
before tlie world, and then its acceptance mill 
largely clcpend upon a style which attracts, and 
n conficleiit power of persuasion which con-
vinces. 

The plan laid down by the Holders in the 
preface to their 'Elements of zoijlogy ' is escel- 
lent. Each branch, class, and order is to be 
plainly tlefined, and its difference from preced- 
ing ones shown. Available exa~ i~p les  are to 
be chosen, and the student encourageti to per- 
sonal investigation. The specimens described 
are, as far as possible, available. 13ut tlie first 
promise is almost entirely c1isreg:~rded. In-
tleed, the author seems to have such a fear of 
classification, that the book is a mass of facts, 
nrithont any apparent system of arrangement. 

The descriptions of the lower invertebrate 
classes are so meagre and unsatisfactory, that 
it  is sometin~es impossible to tell exactly what 
group is intended without reference to the 
heading of the section, or to the cuts, which 
are generally excellent. Much less coulcl tlie 
average studeilt take any given normal speci- 
men, and, by reference to the test ,  locate it in 
its proper class, and find there a clear descrip- 
tion of its anatomical structure. T h y  do 
nearly all our elementary text-boolis devote 
from a tllircl to a fourth of their space to 
mammals ancl birds, to the neglect of more 
available, but rather less familiar groups (e.g., 
insects), ~vhich mould furnish an inexhaustible 
mine of material easily accessible to the stu- 
dent's investigatiou? The notes 011 the eco-
nomic importance of different groups form a 
nen7 and interesting featme ; and the bibliog- 
raphy is excellent, in referring almost alto- 
gether to works which should be within reach 
of every teacher and student. 

NOTES A N D  IVETVS. 

ITIS announced tliat a serious revolt against the  
Turkish power lias arisen in Morocco. Six provinces, 
or col~federated bodies of population, are implicated. 
The situation is grave, though such matters are 
not rapidly disposed of in that contitry. Practically, 
all that part betv,-een tlie Gtll and 7th degrees of 
west longitude frorn Paris is to-day independerlt of 
the sultan; and the Ger&ber, indomitable and fero- 
cious, have, both in the nortll arid south, revolted 
against an  autliority to wliicl~, by tlle way, they were 
never entirely submissive. Par t  of this tribe are 
mountaineers, like the ICabyles ; tlie rest, equally fierce 
nomads. Together they can ~nuster  twenty or thirty 
thousand rifles in war-time. 3forocco for a long tirne 
has contairied three large regions which maintained 
their independence. I n  thequietest times, only a b o ~ ~ t  
one-half tile area clenominated Morocco on the best 
maps has aclitio~vledgecl the tcrnporal authority of the 
sultan. The Ber&ber, moreover, are tlie clients arid 
religions adherents of the princely family of Sheik 
Walad Sidi of Algeria, whose head, long resident in  
Paris, is now the declared ellerny of Prance, and one 
of the forer~iost soldiers of the SBnousian confrater- 
nity. From these facts, it is evident that serious con- 
sequences lniglit flow from the presellt disturbances. 

-Serpa-Pinto mrites from the IIozambiqoe coast, 
at  Port  Gocage, that he is about to lead an itnportant 
scientific expedition into equatorial a f r ica  for Portu- 
gal. I-Ie will not >isit tlie I<ongo, as has been errone- 
ourly reported. IIe will be assisted in astrollomical 
matters by Lieut. Cardozo and Paul lfapp (photog- 
rapher), a hnntlred Z~llus arrned miti1 modern rifles 
of the best liinil, and four liunilred porters. His 
nlission is to stucly the country between t l ~ e  upper 


