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same behavior marked the spinliiug of the cushion, 
in the nliddle of which the eggs had been deposited. 
The ideas of the observer as to tlie cocooning habits 
of Lycosa mere very inucli confnseii by an  observa- 
tion so opposed to the riniversal experience. Upon 
restuning the stndy after the 1al)sc of an  hour and a 
half, lie mas once Inore assuretl of being right by the 
sight of a rountl si lke~l ball tiangling froill the apex 
of the spider's abdomen, held fast by a short thread 
to the spinnerets. The cushion, however, had dis- 
appeared. The mystery, as it had seemed, mas 
solved: the lycosid, after having placed lier eggs in 
tlie centre of tlie silken cushion, and covered them 
over, Iiad gathered up the edges, and so united and 
rolled them as to make the llorrnal globular cocoon 
of her genus, which she a t  once tuclced nnder her 
abdolnen in the usual way. This was a most inter- 
esting observation, which Dr. JIcCoolr Believed had 
not before been made. The manner of fabrication of 
the cocoon of Lycosa liacl been heretofore unknoxvn 
to liim, and, by reason of lier subterranean habit, the 
opportnnity to observe it was of rare occurrence. H e  
had often ~vondered how the round egg-ball mas put 
together, and the mechanical ingenuity and simpli- 
city of the method mere now apparent. The period 
coiisumetl in the whole act of cocooning was less 
than four hours: the act of oviposit i~~gtook less 
than half an  hour. Shortly after the egg-sac was 
finished. the mother cut her way out of the silltell 
cover. She had eviclently thus seclucled herself for 
the purpose of spinning her cocoon. 

Dr. NcCook also allucled to another interesting 
fact in the life-history of the Lycosa, mhich had been 
brought to his attention by Mr. Alan Gentry. A 
slab of ice having been cut from the frozen surface 
of a pond about eight or ten feet from the bank, 
several spiders mere observed running about in the 
water. They were passing underneath the surface, 
betmeell certain vrater-plants. I t  is relnarliable to 
find these creatures thus living in fall health and 
activity, i n  midwinter, mithin the waters of a frozen 
pond, and so far from the bank, in which the bnr- 
rows of their congeners are commonly found. I t  has 
been believed heretofore, and doubtless it is gen-
erally true, tliat the lycosids winter in deep bnrro~vs 
in the ground, sealed up tightly to maintain a higher 
teniperature. 
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IT is a striking comment npon the complete 
change of stand-point assirmed by psycholo- 
gists, to find an eminent Scotch nietapliysician 
giving up one-half of a work upon the mind to 
the consideration of the anatomy ancl phgsi- 
ology of the brain. That  he is in accord with 
the prevailing tone of thought, both aniol~g 

general readers and among special stuclents, is 
prored by the fact that a sccond cilition of this 
work has been cleinancled. 

Dr. Caltlern-ood presents the results of recent 
in~estigation in t17o sciences, -phxsiologg ant1 
psychdogy, both animal ancl linman ; ancl his 
~vork is ia the maill successful, bccaose the 
author powesses the pon cr of impa~tial  joclg- 
meiit, which enables hi111 to admit all the cvi- 
dei~ce before proiioanciug a ilccision, nncl also 
tlic power of rnalci~lg a clcnr statemcilt of both 
scientific facts ancl pl~ilosopliicnl problems. 
Thosc who tlcsire to ascertain the kind of moll< 
which is being clone in the comparatively I I ~ V  

del~artment of pligsiological psychology nil1 
find the book of great scrricc. The subject 
ii has to (lo with the foundation questions for 
all mental pliilosophg ; for current theories con- 
cerning the origin ancl developnient of life on 
the earth, and speculation atl'ectiag the order 
anti governinei~t of the universe as a whole, 
have more or less bearing upon it " (11. 9 ) .  

I n  the earlier cliapters, the author sncceecls 
in giving a clear and interesting account of' 
a clry and complex subject, - the coinparative 
anatomy of tlie nervoas system. H e  then pro- 
ceeds to the phgsiology of its various parts, 
devoting particular attention to the question of 
the localization of functions in the brain. The 
esistence of definite areas upon the snrface of 
the brain, whose irritation produces motiol~ 
of the limbs, or sensations, according to the 
area irritated, and whose clestruction produces 
a loss of tlie power of motion or sensation in 
the corresponcling organs, is no longer a mnt- 
ter of question. I3y confining his attention to 
the researches of li7errier, and by omitting the 
eclually in~por t a~ i t  and Inore recent conclusions 
of 3Iunlr of Berlin. Dr. Calderwoocl lias failed 
to  give a complete r e ~ i e w  of the l~h~siological  
facts at present knon.11. Hail he ascertainecl 
the position reached by pathologists fi.0111 tlie 
stncly of cases of limited centres of disease in 
the brain of man, he woulcl have ad~nittecl Inore 
freely the existence of localizable areas in the 
human cerebr~un~. I n  his chapter on hrain-clis- 
orders, he oinits to niention a large class of 
cases which have a hearing 011 this subject; 
viz., cases ill which a sinall clestruction of brain- 
substance lias been accon~panied b ~ -  a loss of 
one function, the function affected clepcncling 
upon the situation of the disease. I n  this con-
nection, Dr. Calder~vood repeats a statement 
of Sir Charles Bell, tliat " whole masses of 
brain in illan may be destroxed witliont any 
immediate influence npon mind " (13. 51). A s  
a matter of fact, careful ex:~minatioa of such 
cases will rarely fail to clemoiistrate the pres- 
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ence of mental symptoms, ~ h i c h  inay be suin- 
marized as a loss of self-coatrol ancl consequent 
change of character. In  spite of' these defects, 
the author's statement of the subject of' locali- 
zation is the best that can be fonncl outside of 
physiological test-boolcs. 

Jn ,211interesting chapter upon tile coinpari- 
so11 of structure and functions of the brains of 
various animals, the conclusion is reacllecl tllat 
mental activity is not proportionate to coin-
p les~ ty  of brain-dcrelopinent. He says, ',Tlie 
state of tile case is this : the dog, with a brain 
less elaborate in its coii~olations, shoos a 
higliel- degree of intelligence ; the horse, with 
a more ample ancl coillplicated series of fold- 
i n g ~  ill the convolutions, shon-s less intelli- 
gence, Ailvance in intelligence, and aclvaiice 
in complexity of brain-structure, do not lceep 
pace with each other " (11. 148). IIe claims, 
on the other hand, that '. large development 
of brain, apart from marltecl de~elopment of 
sensory apparatus, is prominently coniiectecl 
with the functions of the motor side of tlie 
nerve system " (12. 2.59). These conclusions 
serve to introduce his theory of animal intelli- 
gence, which is tlie new feature of this eilition. 

Animal intelligence, according to Dr. Caliler- 
nrood, is simply ' sensori-motor actir~ity. ' I t  is 
reflex and autoinatic action. Il is the same in 
liind, fro111 the simple act of tlie mollaslc in 
drawing in and espellii~g currents of water, 1113 
to maily of the most highly coinpies ancl co-
ordinatcil acts of man. The nerve system, in 
all cases, nlay be resolvecl into a tjpical form, 
consisting of t n o  sets of fibres (one sensory, 
one motor) meeting in a central organ, ~ 1 .hich 
may be a single cell of the spinal corcl, or st 

complex assemblage of botlies crovned by the 
cereblnm. Xotion starting at tlle pcriplierg, 
carried along the sensory nerve, is cornin~~ni- 
catcd to the ne~re-centre, there modified, and 
thence transinittccl along the motor fibres, out- 
IVarc1 ,to the s~iusclc, vhcre it procluces motion. 
This is seiisori-nlotor activity. I t  is discrimi- 
native ancl pnrl~osive. But fiorn these charac- 
teristics it is a izlist:llcc to argue intelli, oencc. 

a~~i i i la llife, power of discrimination is largely 
c1eternlinc.d by the range of seiisibiiit,~helong-
ing to esteriial organs of sense. ..Tile so-
calletl intelligence or aniinals is notl~ing Inore 
tlinn the porposire action of mechanical appa- 
ratus. " Their memory is mecllanicnl, ant1 
doc~s not imply t r ~ l e  i~itelligence,as IIasley has 
long taught. Tlie degree of iiitclligciice ill 
aniinals is clue less to tile clevelol,~ilcnt of ii~hcr- 
ent l ~ o n  ers hy natural sclectioll than to tlieir 
training ky man. '' Tlle iiitelligencc of the 
dog is a distinct product of tllonsantls of J-ears 
of humail traiiiing. . . . liccortli~iglj- tlie 
intelligence of tile clog is nitliclran.ii froin 
available e~idence  as to natural evolution of' 
iiitclligence ill the n-orld. . . . Tliis is not 
i~itenciecl as a denial of a law of evolution 
operating nithill l i ~ i n g  organism, 11ut it inate- 
rinlly afRxts the structr~re of the theory oS 
evolution by natural selection, takcn as a 
whole " (1311. 250, 231). Evolution of or-b L  


ganism ancl of iiitelligence do not so harmonize 
that Ilrogress ill the one can be :I pure iildes 
to prosless in the other" (p. 2(;1). Froin 
the stucly of animal actions. Dr. Calderwood 
conclntles that no aniin:il interprets its own 
sensory experience, or clevclops its on11 iia- 
turc, or impro~es  that of its onrn species, by 
reflective exercise. L L  1111 that is concerneil 
with liigher intelligence, whose natural function 
it is to seek the ir~terpretation of seiisorj- iin- 
pressions, ancl to gorern nc t i~  ity on principles 
of coniinct superior to the impnlscs of scnsory 
al>l)arati~s,lies quite beyoncl the region of' iii- 
restigation hitherto explored. . . . Mind docs 
not fiiid a place n7itlliii the area of nerve alqla- 
ratns" (p. 288). Alincl is revealed to 11s by 
coiisciousness. '. Conscioilsness assures us of 
the existence of lion-organic elements con-
nected with sensory experience : ~ i z . ,lo,inter-
pretation of impressions madc on the sensory 
apparalos ; Po, inference by coml~arison of past 
experience with present ; 3", s j  nthcsib of 
li-nowledge bj  use of forins and materials be- 
longing to nlind itself. . . . Tliese inclict~te 
the l)resence in human life of an intelligent

'.Purposir e action nonherc necessarily inr olres iiature distinct froiii olga~lisin, as it is different 
intclligei~cc" (11. %O.i). The intelligence of from that n~llicll we designate animal intclli- 
animals, tlius T icmeil, is the antithesis of intel- gencc ' " (11. 303) .  
ligeilce in man, which lins other cliaracteristics. This view of tlic sul~ject deserves consiclera- 
The degree of intelligeiicc in aninlals depends tioii, holvercr i11uch \IT nlay differ froni the 
up011 the clegrce of perfection in tlirir sensory author. I t  is erideilt that Dr. Calclermoocl 
organs. The great intelligence of the ant is believes that there is 110 relation between brain 
clue to its fine organ of touch, in the antennae : and mind as he defines the lntter. But being 
that of the cllick, to its pon er of 1 ision : that unable to ignore the rescinl?lance between the 
of the clog. to its keen sense or smell, combined illtclligent action of animals aiicl of rnan, or 
~ r i t h  its moderatel- derelopecl sense of sight, to pass by the many forins of interaction of 
etc. I Ie  concludes, that, in the whole range of mind aild body as clescribcd in a snbscquciit 



chapter, he aclopts the automatic theory for 
the explaiiatioll of animal intelligence, ancl 
carries it farther into the range of hun~an 
action than any psychologist has liitlierto ven-
tured to clo. 

13s  theory of the dependence of ilieiltal ac- 
tivity nl~on the degree of peifectioil of sensory 
organs in anii~ials is ingenious, hut his o~vn  
statement of the typical form and f~n~ctioil of 
the sensori-motor system is opposed to it. 
That system is a double one, anel no amount 
of development in one half call compeilsate 
for a lac11 of clevelopment in the other half. 
I3owerer fine the structure of a sensory organ. 
it is useless, nilless a corresponcling develop- 
ment has occnrrecl in its governing centre ant1 
executive motor al)l)aratus. An exainl>le ill 
point is the olfactory appamtus in inall, nrllicll 
is n beautifill piece of niechanism, without 
a corresponcliiigly coinl>lcx central organ, - a 
surviral of a foimerly valuable sense. at  present 
almost useless. Nor can Dr. Calclernoocl's 
conclusion that the cotn1)lexity of brain strnc-
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of rcflex action. There are lower ancl higher 
reflexes, simple ancl complex reflexes, accord- 
ing as the reflex centre excited lies farther from 
or nearer to the cortex of the brain. Each 
lligller refles cciltrc not only possesses a pomer 
of its own, but also exerts ail inhil~itory action 
upon those below it. I t  is this inhibitory action 
n-Rich makes reflex action pnrposive. A com-
ples rcflex centre receives numerous sensory 
in~pulses,compares them, and selects the pl*oper 
response. If  me aclinit that the cortex can 
act automatically. me must admit, that, in such 
automatic action there, the centres receive, 
groul), distinguish. and co-orelinate inany vari- 
ous impulses arriving in them from different 
orgiins at once, anil respond by sencling out 
a cotnplex aucl co-orclinated impulse to thc 
muscles. A1llesatnple is the balai~cing of the 
somnamb~ilist as he ~vall;s a narrow bridge. 
This is very diRerent fkom the siml7ler reflex 
which draws bacb a finger from the flame. 
But when this coinl?les reflex is analyzed, it is 
foui~cl lo coiltaiil many of the elements whicli 

ture is proportionate to lnuscular ~le-\~elopment Dr. Calderwoocl would litnit to conscious intel- 
be adinittecl in a c a ~ ~ s a l  There is, connection. 
doubtless, a ~~arallelism. But the one settled 
fact of brain physiology is, that, through the 
entire range of vertebrate animals, but two 
conrolutions of the brain are the seat of motor 
f~~nctions.  The other conrolutions have notll- 
ing to do with goveriliilg muscular action ; 
and it is inconceirable that they hare derel- 
opecl simply to keep pace with the two motor 
convolutions which form b ~ i t  a small fraction 
of the entire brain. From a coinparison of 
the habits of the clog ancl the horse, and of the 
clog ant1 the ape, Dr. Caldermood coilclucles 
that the dog is a inore intelligent animal than 
the others. He  finds the clog's brain a com-
paratirely simple structure, and then states 
his wide generalization that complexity of 
structure has ao  relation to intelligence. But 
a few pages farther on he trtlies care to show 
that the dog's intelligence is due to a thonsancl 
years of man's training. I s  it not possible 
that the horse ancl ape, uilcler the same con-
clitions, might have made even a greater prog- 
ress than thr dog has inacle? And as long 
as this possibility reniaiils. cloes it not invali- 
clate the generalization ? 

I t  is impossible. ill a limitecl space, to follom 
the author in all his arguments. I t  is only 
necessary to call the attention of reaclers to 
the fact that Dr. Caldermoocl's esplanatioas of 
the facts he so c l ea r l~  states, are not the on11 
ones to be consicleiecl. The chief defect in the 
entire clisc~~ssion of aiiimal iiltelligence is the 
lack of discriminatioil between various grades 

ligence of man. I n  the anecdotes gireil on 
pis. 236 atlcl 243 we hare examples of a 
' seasori-motor activity.' which rras certainly 
the result of the animal's iiiter1,reting its own 
former sensory experience. and coml~aring 
past with present acts v i th  n r i e~vto the reg- 
ulation of conduct. I11 a word, me h:ire in 
these animals' actions a 11roof of coiiscious- 
ness and iiltelligeiice in the strict sense ill 
mhicll the author applies these terms. ' Miiicl ' 
must be gi-\-en a place within the area of iierre 
apparatus. I t  mar  be ailinittecl that we ha7-e 
no proof of the existelice of coilsciousness in 
others ; but, if me argue consciousness fi-om 
action. we in~lst include the actions of aniilials 
as re11 as of our friencls. We are recluced to 
one of two alternatires : either much that Dr. 
Calderwood aclrances as e\-idence of illillel in 
Inan is really evidence of a more complex 
seilsori-motor activity, or much that he e s -
plains away in animals is true intelligence. 
There is such a continuity of clerelo!~ment. 
both in o~.ganisin ancl in intelligence, that any 
attempt to clranr a boundary-line betweell sen-
sori-motor activity ancl intelligence at  once 
raises objectioils on both sides, -a conclusi~e 
lwoof that we are not ~ e t  able to draw the 
bou11dal.y. 

TVe do not care to follow the anthor through 
tlie more aspsychological part of his ~ ~ o r k ,  
his explailations lose much of their force in 
view of these objections. I t  is graclaally 
becoming evident that :i rich field for cultiva- 
tioil i11 psychology lier m4thin the domain of 



pathology ; that the study of cliseases of the 
brain tllroms much light upon norinnl mental 
processes. 111 a future edition we hope to find 
a more thorongh iil~estigation of the facts of 
pat1iolog~-. 111.. Cnltiermood has made a dis-
tinct advance from the old position, which 
limited tile study of psychology to thc facts 
presented by self-consciousness. In this direc- 
tion there is rooin f o ~  farther advance. The 
candor of the author, his critical acumen, and 
his freeclom from ilritation in stating or es-
alnining opposing views, fit him for the work 
he is doing in an eminent clegree. Ilis style 
is finished and attracti~ e. The book, with its 
aamerons illustrations, is l11e:isaiit reading, 
and will cloubtless reach a third eclition. I t  
will he of interest aiid of sellice to those 
who, fiom lack of familiarity wit11 German, 
are f in able to read the superior n-or]; of TTunilt, 
Q~undz~ige physiologischen-psycl~ologie.d e ~  
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Report of the commissioner of ngriczlllure for the year 
1883. Washington, Governinent przntinq-ofice, 
1553. 496 p. ,  11 111. 8 O .  

THE present volnme is the twenty-thircl, me 
be1ie.c e, of a series e~ninently well qualifiecl to 
excite the curiosity of a scientific inquirer. I t  
must, in truth, be aclinittecl that the ~rolnn~es of 
this series are less peculiar, on the ~vhole, than 
their irnlnecliate predecessors, the so-called 
agricultural portion of the olcl patent-oflice re- 
ports ; but the new dispensation has been ocld 
enough, ancl it ill cloubtless be freely com-
mented upon b ~ -  future historians on this ac-
count. Taking the rolnmes one with another, 
tlie investigator will find in them a considerable 
inass of ' lookstatistics' at which he may ~ ~ r e l l  
askance ; cli~ers reports ' of clivisions' or of 
specialists, of every conceivable gracle of me- 
cliocritr, illuminecl at  rare intervals by glints of 
sense or strength; while occasional1~- he will 
come across papers of real excellence. I n  ad- 
clition to the official lucubrations, there has 
generally been publislled a considerable bulk 
of twaddle, pure and simple, obtained ' 
favor of relsresentative farmers,' and pub-
lished, evidently, for the purpose of pleasing 
the writers. Such men are, in truth, repre- 
sentative specimens of the class ~vhich finds 
comfort and satisfaction on seeing its name in 
print. People of this sort have always hung 
like an incubus on the agricultural newspapers 
of the country, in spite of all the asphj~xiative 
devices known to editors ; but it is specially 

offensi~e to behold tliem emblazoned oii the very 
escutcheon of the gieatest nation on earth, -
on the facet, ilamely, p~esented by one of the 
most conspicrlous of the goverii~neatal estab- 
lishments. I t  is I)ut ~niltl lcproof to qag- that 
tlie departnlent of agriculture has, from the 
beginning, Iept  well behinii and below tlie 
s tanda~ds  of science ancl ltnonledge actually 
existent in the conntiy. TJTitli regard to the 
matter of statistics, it is gratifjing as tvell as 
ill some sort amnsing. to be assurcd officially 
that they are now ualual~le. Tlie commissioner 
sa j  s (11. 'J), L L  The division of statistics has 
never (lone better work tlian in the past J ear. 
I t  has aclvai~cecl its standing foi accuracy and 
breaclth in this and in foreign countries. I t s  
aim is in d i~ect  cont~ast  v ~ t h  the pr~valent  
hciste am1 s~q2e~:ficiality of the clay, towards 
compl~teness a ? ~ d  fulness of stcrte?ne?zt,a tyue 
pn~nllelisnz in conzlsn~ison, and legitimncly if^ 
deduction," -a seiltinwnt so clcvated that me 
are constrained to print it in it:llics. 

So long as rneli are men, there will clouht- 
less be fonncl tn-o 011~0sing canips to debate 
the question of the barren fig-tree. There 
will be those to cry. ' Iiow long, 0 Lord, how 
long? '  ancl to pray for means of raclical cle- 
struction ; nhile others of sanguine mood, to- 
gether with all those who fincl co~nfort ancl 
shelter in the shadow m11ic11 tlie tree casts, nil1 
insist on the continuai~ce of processes of ina- 
nuring, ateri ring. giafting. caprificating, tin- 
bering, a ~ i d  cosseting, even to the end of time. 
Thanlts to such fostering care, tile department 
of agriculture co~~tiilues to 1i.c e its life ; ancl it 
is but fair to say, that, for the rear now in ques- 
tion, some of its t\vigs or braiiclies clo give evi- 
dence of a certain vigor ancl comeliness. Tlie 
reports of the ento~uologists in pa~ticnlnr, and 
of the veterinarians, are noteworth and praise- 
~vortliy. Professor Rilej's report sllows, as 
usual, the hancl of a master in all its parts. 
Sorne of the experimental worli relating to the 
destruction of insects will be found interesting " 
by not a few general readers, more especially 
the results of trials of eninlsions of uetroleam 
nsed as insecticides. Tlie cliscoverf that pe- 
troleum can be applied in this may is ~nanifestly 
one of very great practical importance for 
farmers, gardeners, aiicl rille-clressers. Pro-
fessor Pacliard's report on the causes of de- 
struction of evergreen forests in iiorthe,rn New 
I<ngland and Kern TorIi is full of inttlrest and 
instruction. I t  is an excellent example of the 
manlier in ~vhich technical scientific reports 
should be written. 

Dr. Sahnon's report on the wol k and plans 
of the reterinarians is i11dicati.c.e of scientific 


