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able to bring about; i t  is this elimination, and nothing 
else, that constitutes the curative action. 

I will now beg the roader to polliter over the two fol-
lowing facts, and see if he can reconcile them with Dr. 
Takaki's theory: 1st of who'ihe ino~mta i~~ccrs  Japan, 
have the reputation of being rice gluttons, eating, in i:lct,, 
nothing else, are neyer nriiicteti nii,h beri-heri. 2113. 
There is, in tho mountaiils of J a p q  olle beri beri centre, 
and only one. What is ulorcs, tliir eicloptioni~l place is 800 
metres above sea-level, i t  is (.:b!LcJ Shinano.~ But see i ~ o w  
strikingly, here, the exception coutirl~is the riilc. Shir;n:lo 
is  again surronilded by hifiller hills, so that it is renllx zt 

cup from mlxicli the carbonic gases c:ulnot escape. 'Clie 
outbreaks of beri-beri in Shnano are eq~la ined  by the latter 
circumstance, not by any extra ric'e-gluttouj- of the Shin- 
moans, or the excessi~ e h~inlidity of their clilrrate. 

BY PHILIP LAKE, CA>IBRIDGE, ENGL IXD. 

THEsubject of the origin of gold, or of the inauner lu 
which that metal bas reacl-ied its present positions, is o ~ l e  
which has at  a11 times excited considerable atteiltion, arid 
the number of theories put  foruarcl has been almost us 
great as the number of writers on the question. 

It is easy to understand the presence of gold in 81- 
luvial deposits, for this has clearly I)een cleri~etl from pre- 
existifig rocks; but the tiiEcnlty lies in cletermining how 
the auriferous quartz-reefs and othc~.rocks which we look 
upon as the horne of the gold, became impreguatecl. 

Sir Roclerick &Kurcliison, from his observntiolis in tlie 
Vral 31ountains, originaily held tlmt non-alluvial goitl 
was only found in Paleozoic roclcs, and princ.ii)ully in his 
Lower Silurian; but  he believed tlixt i t  cvas iiot introducoil 
into these rocks until sllortly before the Drift period. 
Sultsequently he was led to mod if^ these rie1z.s to n c3er- 
tain extent and to atlwit that Secondary nilii Tertiary 

D h a r ~ - a rIsecls, yet thc.se in the gneiss are never aurifcr-
ous. I t  is clear tlierefore that the gold cannot have been 
introduc.ei! i:~to the reefs from below, for in that case 
tiime worllti be no clifference in that respect L e t \ ~ a e ~ ~  the 
reclfs irl the gneiss aud the reefs iu the Dllnr~vnr. 

Only one othor posiiblc conclusion reinsins, tiz , th:~t 
tt?o go1.1 or1gin:z;lg lily in tile Ui~nrww rocxlis tl~e~usriveb, 
n l i J  that i t  h,ts iiilce, :)y s9i:lu proi-ess of seg;.eg:~tion, 
been grithered t,,gr,ti:c.r i ~ r  tile cju,~rtz-reefs. 

i t  l i : ~a j r ~ a d yb~'c1: stateii th i~ t  lava-flows occnr among 
the l)llnrwar ~ckcairs; aiid lily ow:^ observations have led 
ljle to be l ie~e  :,lint Inany of the fichists also are lnva-flows. 
111 fact a v e r ~  inige l)art, if not the g ~ c a t e r  part, of the 
system : L P ~ I C ~ I . Sto I)(' of volcanic origin. 

I t  rnnj be coa~*hldc;*l therefu3-e that the golcl 1~1:ic.h we 
now find in t!;c a*~rii'srouareefs of houtliern Intlia was 
derived from tile rocks of the 1)Iiarwar SJ stem; ancl tliat it 
wtba originally ijrotlglit up from tlie depths of the earth by 
the lava-flows \vhic.!i form so lnrge a lmrt of that system. 

OX TEIE ESTREaZES 0%'HE i T  AND COLD UXDER 

TVRIC'H TEE LIFE O F  SPECIE8 I S  I'OSSIBLE. 

S k  IIl.il?i Di? VAILIGUT, \C. I)., YTJbUI:3Z O F  S U U B 4 L  HISTORI, PARIS, 

3I~;c~jr nr.: L \ (  i*ontril)l~te~lsome inontils ago 15 N ~ D L I !  

(Ja~iunry27, I q 9 3 ,  1 )  4:)) to r;ilis p:tper an interesting 
note concerning tlle extremes of heat t~nd colcl eridnrcil by 
man, on the extreme.; of cxtucnal temperature n4lich man 
llns been ibble to resi.rt. 'I'he topic? I wish to callnttention 
to is cutire13 ilifrc;cnt. Tt% all know that nlnu for in- 
stnnce, wllcii resistiilg tho extremes of heat and cold, 
1l;~rcllyalters at  rill ltis iiiierual tcwpert~tnre, a i d  that mheil 
fc):.sotile rtA;iL,oi c:r o t h t ~thr: l;i.ller t Lecreases or increases, 
ilfc is ia g~ iL1. To sliow the extrcxlres of lieat and ~ l t  

cold nlnn (,:LIIc111di1rt) i'i inereig to i1lnst;-ate the 1i:eans he 
11:~s a t  his i1islto~:ll to  fight heat tinil cold :rnd to ~~naintain 

t~trli)tt~*:~turc, ;is these me:Lns strata when penetmtecl by igneous roclis or i i i~~regi lnted iiis otv~i i n t ~ t - n t ~ l  ( L U ~ I  are 
by millera1 veins, ~nigltt  also coataill gold. uttinerous :LUG p\)tve:.ful, we Iriay wclii fcei assrlreil that 

111. ilthfe~lsive woq>ous 11(: i~p~ovi t lecl  
Xore recent observr~tiolls sllow tliz~t gold may he fount? m:Ln 111:ly 1.6,hihi i'("y i'xtreiile 0011(1itic)ns I)yiutelligeut use 

in rocks of any age in metamorphic stmta; but :~1! the (J\-i- of t,he offe#~si\(  fiitll. 
deuce seems to snpport i l lurchisoi~'~ nest contention, vir:, 
that gold is of igneous origin. 

There is probal~ly 110 more instructive area to illustrate 
this than Southern India, where the distribution of go14 
has been carefully workeil out by Jar. R. 15. E'oote, of the 
Geological Survey of India. Allnost the \:.hole of tliis 
part of Jndia is made of cr~sta l l ine  and snetamorpliic 
rocks: and in i t  there are a large number of gold fields, 
more or less rich. A closer exaruination of the coutlt,.y 
shows that we have here a lnrge mass of gneigsic :1*:~1 
granitoid rock which is crossell by n number of bands of 

The ~l i i~t ter  ,vi\il tu cb,211 nttc.ntioli 	 re-I to is th.3 very 
vorsc, in o i ~ cncbi~sc,of the i'acts quoted by llizrcjuis de 
Katlaillnc I isit t o  ?ilow wl~ieli i ~ r c  tlte extremes of heat or 
caoltl wliiclr inLi ~tinals may 1.~:~11yu~idergo pernianerrtly, 
nithunt tlnin:tl;i- to  tlierriselves aitcl posteritj. To ansner 
the c~twstion, nc. :I*-( ct to c.csns~tlrhr org:iuisrl:s wliicll I~axe 
110 proper lir~at t 3 0  spca!i of, b ~ i tassu~ile the te~nl)er:~ture 
of  their envir.t:~ltt<?nt; \$,c\v:~ilti tvhat :;euer:~Ily goes by the 
nalnc or' col I i:*d. or hele:./)tiiert~ralorgailisuls, ant1 we 1 

rtliist have thcl~t :~clrintic, not terrestrial 1)ecanst~we rery 
m i l  Zrnow tin rt t e ~ r (htri:~l coltl-blooded auiuln!s do not 
neceisaril) II:LIO the same tealparnture :LS the t:ir nhichschist, lava flows, ht~lnntite beds : ~ n d  cong!omerntjis 
s.~r.:oantis tiir1:n: iior d o  pinuts Air is :I bad contluctor of Mr. Foote has shown that these bnntls belong to a ~ ~ - ~ t 6 1 1 1  

z~nd transpir:~tiltn p r e ~ e n t  which is distinct from, and newer than, the gneiss, nnci to heat, and in ,bir t~r:~p~)ratioii  
this system he has given the name of Dl1nrn:tr. We h,ts t h e  ternpertxti~rc from going very Ligh 80 we want or- 

l i r i i i ~ :irshown nlso that all the gold fielcls of Sonthc>ra Indin with 	 ~ : ~ n i s n i s  w:~ter, 1)cc:tuse in this caso, as they 
c trlry 2re:lt. tlics. the possible exception of the TI-yni~ad, lie ~vithin tTl~~~.e  2r;irdl) p r o t l ~ ~ t  ~ n n s t  ~lc?cessarily have 

Dharwar bands. 	 tlie tcmt~er:~ti~i,ct r l '  tire water tlley live 111, moreover we 
7;v'alit our o l - ~ ~ ~ ~ t ~ ~ t ~ ~ s  As usual, Vie gold is found principally i i ~( 1 r ~ a ~ t z - r ~ ~ f 5 ;  to be alrlc to ivith\t:~nd heat or cold, 

and i t  is a rern~rkable fact that thonqh quartz-reefs :Ire 
by no means uncolnmon in the gneiss, as well as iu th?  

?'.Even the rille that the disease does not ovcrs:ep certain quit? low 
levels is shaken nuw. for tile province of Sliinano. wailed in by ; i ~ i g i i ~ y  
mottntain chains, for& a pintenu wliicli, in man)- Kakke-ridden places, is 
ritiscd&n metres abcivc the !eve1 of tlie sea. 13ut, althougll thesc region.; .!re 
riot nczlr tile sea-leX.tl thev ilave yet a comparative depression; that is! t;,i.y 
a re  low-lying plains, by tse side of the circ~unj.~ccnt rnoun?nins, e. c:rclim-
stance of vast significance." B.AK L . ~ .  

"\\'ithin the cities, also, the deep-lvinv parLs show snore cases of the dis- 
pase than those of an elevate6 situation?' BAELZ. 

ilot .)r~!y 111iir: r:!:~,*il>, but wpec*ificaaliy: the! must re-
sibt C ~ ils :~n( l  LLS I J L ~ I Y ~ ~ > C I SL in.11~1rlti of a species, they 
! l l i ~ ~ t  i n  f:2(2t, what be al)lt. to :)roceed to repro4uctim. 
11 e \tnuc is tile mnrreiit cxtrome cl~gree of 7%-nter (in 
lieat and col?,) a ! \ , Z ~ v  rnl1ii.h orqniri#~ns are ab!e to live, 
:mcl to give off l~dstcrity. 

far ns  t cban jadge at  present, these extreme degrees 
:i,rci. in Centigrade scale, tllinus 2" and plus 7 e .  

Arctic esploratious h a ~ e  shown that even within the 

http:resi.rt
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coldest of northern regions life is never totally absent, and 
may be fonnct wheil carefuiljr searched for. But, i t  must 
be conceded, life becomes ''llviiig," so to say, only Alzriag 
a very sllort period, a rapid sumlner, during wi1ic11 the 
temperature rises above zero. Tho study of n l~r i~ lp ,  COIL?-
blocdod orgizni~xiis, i~'the rlorthor11 climes, fnrnis:!es, I 
think, the extreme jisili'i of cold under ~vhich organisziis 
can live and reproduce khe~iissives. F'r. Kjeilman-u d~xr- 
jng his wiutering in lTosse!!~ny. (Rpitzbergen) SoSliG t ~ o n t y  
yews ago, observed a n:uizber of n 1 p  at the coldest 
period of -';he year, and \iT:Ls satisfied, by direct cbse1:va-
hion, that they did r~iost decidedly gix:e issue to .the ses-
ual elements, and that the pro::e;;g of reprocli~ctioil \Y7;;ras in 
full activity \i~hi!e the tempemtare of the water 7;iz.s per-

BOOK-REVIEWS. 

A b ~ ~ o ~ * n z u l  13eing Essays on Education CrirneN c ~ n: and 
aad li,elated Subjects. By li~riiuli  Wash-i . T L ~ ( > D o ~ ~ ~ u .  

ton: Government. 
T31s is a goodly pamphlet of more than four hundred 

gages iss~ied by the Bureau of Education, of wilich tile 
euthor is an officer. It is of a somewhat desultory char- 
acter, consisting ianinly, aa the author says in his preface, 
<'of essays artd of digests of foreign literature which have 
already appeared in cliTfer@nt periodicals." These various 
articles, however, h ~ v e  been chauged, more or less, and 
much new iilatter has been added. The object of the 
book is to incjuire into the causes of crime with a view to 

lnnneutlp below zero; betT,7een -Po and -3" (salt ~ ~ a t e rtheis. removal, and especially to consider the influence 
having a lower freezing poilit t1i:~n f~esll ,  nbozd 3 )). . 1 
do not know of iasLzncos of organisms Lh~iving ind-imd- 
ually and spei:ifically at lower temperatnres, of organisms 
doing the same, wllile thek internal teripcrntnro cannot 
Ise above ih;t of the envirouliient. Gichcss ~lilust certainly 
be considered as i i~ r i i~g  at  much lower 'cernpar:~tures, since 

tiley perforia tlle'breathing fnaction a t  - iOo ,  -20' and at  

much lover aerial te~liperntures, but  do they reproduce 

themselves under such conditions? Experimsxlts are 

wanting, and till they ha770 been performed, we snay con-

sider that the 1owei.t inlernal temnparall~res at  which organ-

isms may thrive and ~ e p ~ o i l ~ ~ c e ,--2" or -3', that
is and 
soine a l g ~do 1ii.e uuder t'hese conGitions in the north-
ern seas amidst the blocks of ice (Kjellinann: Y e p -
taiion hiveriaale du Algzces n ~?fouselDuy, ~Ypitzhel-g, a p e s  les 
observabio?i,s yaiies pendatzi I ' e~p t l iP ion  polail-c suedoise (?)I. 

1872-1873: Co~npfesRcndus de I'Acarle!7zie de:: ~7cicncex, 
1875). 

As to extreme heat, I find no instance more sat,isfactory 
than that of Tan Tieg!l-l?l. I n  a papei., A(1- tles bacteri-
aiaes vivant a la lenzperatiii-e de  7 4  C'entgl-ades (published 
in the .h'ulleti~zde  la 8ocie:c Rota)ziq?ie de Prance, 1881, Vol. 
28) ,  he has giveu the results orC his experimmts on 
certain bacteria, and l ~ a s  found tiitit one species is able to 
thrive and to reproduce itself at  ?..Po, while: at 7'1" it dies. 
Xany other niicro-orgalzisnls can  bear for some time 60" or 
70" C., bu t  I kno~v of no other able to live permanentiy 
at  94" and to give posterity uuder such conditions, Ko 
doubt a large nurnber of observers, of ~'vilorn I have 
given Ronie names, with the r e s d t s  they have obtainecl, in 
a paper: Les te!nperoture.; extreutes compalibles aces la vie, 
(Revue  Scier~L@c/zcc:, 27 May. 18931, have given instances of 
plants and airirrials living inhot springs; a i~d ,  if some were 
to be believed, animnls :bud plants :~ould I l a ~ e  been found 
in boiling water. 1clo not say- the tlliiig is ii?zpossib!e, 
but  great care n u s t  be taken \\rhea ascek.tai!iiiig the tem-
p e r a t u ~ e  of tilerinal waters. -EoEe Beyler ilus sho:vn that 
under the u.ppern1ost layer of water, vi-hieh mny be very 
nrnrm, colder layers are to be found, and aniliials may 
seem to live in heated mato.., mhen il; fact they live in 
normal conditio~xs. Unless special care is taken to oh-
serve the temperature a t  tlie very level. where living or-
ganisms are found, SV(J cat take no serious account of the 
nunlerous and starti i~lg observations iliacle 737 n nuniher 
of trairellers, and abstractecl by Goeffext, fo~merly,  and 
recently by H. TlTeecl (9 th  d:.ua.Rep. of C: 8.Geol. Srcl-ueg 
by Powell, p. 649). 'Elere is no reason to suppose that no 
organisms can live aud rep~oduce th::mselves at  an in-
ternal telnperature of liiore tha:i '71".Such organisms do 
doubtless exist, but  v e  cannot feel asslared of the fact 
y e t  Persons who investigate thor:ilnl springs sllould be 
very careful in their measurezilents; correct observations 
can be of great use for the p r e s e ~ ~ t  clnei.,t,ioc, although, in 
point oi fac'r,, 1niucl~ p ~ e f e r  a good esp6?ilile::t, such as 
that of Van Tieglie~li's Eut  nothing prevents the com-
pletion of the observation by experimeilt. 

of education in repressing crime. It opens with a brief 

n ~ t i c e  oi the various classes of abnormal men, whom 

the author divides illto four classes: the dependent class, 

iaclucling the iilirlates of almshouses, hospitals, orphan 

asylums, etc,; tlie ctelinquent class, or criminals; the de-

fective class, such as the insane, imbecile, cleaf and durrlb 

a~1d others; and finally, nlen of genius or great talent. 

md i e  ranking of lnen of genius with the other classes men- 

tioned is itself n rather al~normal proceecling, and the 
chnpter in ~ ~ l l i c h  gen-the author endeavors to show that 
ius is nearly allied to insanity is likely to meet with little 
favor. 13s  renlarks on that subject, however, are aside 
from the ma,in purpose of the book, which is to treat of 
the criminal class and the niethocls of eliminating or re-
p r e s s i ~ g  it. 

At tlie ontset Mr. NacDonalcl raises the cluestion 
svi~ethsr and in what may the elementary education that 
hcs now bcconle so general throughout tlie civilized ~ ~ o r l d  
affects the iiicrcase or decrease of crime; and after pre-
seuti~ig in:~ny tttl~les of statistics on the subject, comes to 
the conclusion, which the reader is likely to share, that 
'"the exact reiatio:~ betnreen education ancl crime is xm-
1:rro-\YE." i:e reiliarks, however, tliat "it mould b e  clifiictrit 
to fin2 n c~iminnl iyho in a single instance could a t t r i t~nte  
the cause of his crime to education;" and adds tliat "per-
liaps as gc~od a test as any is for one to a8slr himself if the 
tenching of ordinary branches in his sol1001 days gave rise 
to iiniinoral or criminal desires." Bxt if school education 
does not inoreilse crirae, there is not inuch evidence that 
i t  texds ti) cliirlil~i~hcrime; and thus we are brought to 
the subjcot of mori~! education as distinguished froni the 
i ~ ~ L ~ l i ~ c a t , ~ ~ i t ls o ~ t ,~vliicll is the chief l)roduct of the schools. 
?Mr. NacE?ont1,1<3. ju:;tlli; remarks that "T\-hile the nloral and 
lilte!!ectnal sides of education necessarily exist together, 
yet society is most solicitous about the former; for an in- 
diviclunl n:ay be a gooJ citizan with little instruction if 
he has sound mocalitj-, !)nt the rel-eyse is not true." This, 
ho\\-over, i~l~n?ec~iately raises the lserplesing question, 
hioh oh is as old as Moi:rntes, and 7,rliich iliol.alist,s of all 
a::es ham tried to ans~v-i., xhether virtue can be taught, 
and, if so, by w!lat means; ba t  tl.loug:i our author realizes 
the irilportniice of the problem, we cannot see that he con- 
tributes anythiug new to the so!~zt'ion of it. 

Tlie relation of educatici?. to crime, hornever, is only one 
of the topics discussed in t h i ~  hooli, ~ ~ l i i c h  deals with the 
wholo si~ljject of criniinology 776th special attentiou to the 
quesiiou of preveuting crime. I n  pursuing this theme 
the author sags little directly about relileclies, but  con-
fiaes iziixself 1:laicly to the study of causes, on the ground 
that "ull tile conditions, occasions aad onuses of crime must 
be investigated first, if the treatinent is to be a ratio~ial 
oile." After poiating out the speci:~l topics for inquiry 
in crirnino!ogy, he proceecls to set forth the views that 
have been adranced by leading ~wi te r s  on the subject in 
receut years, mith special reference to the theoriss of the 
Italian school, which inc:linsi; to rsgnrc', qrime a g  a! menta,l 


