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of  the nse of asioms appears, according to our 
author, i n  the fact that  the learner, from lon* 
habit (not,  a s  Mach thinks, from any npr iorz  9 

insigllt), has come to expect instinctively, and 
so  to  conceive very economically, certain simple 
sequences of facts. Purely for economic rea- 
sons, and not on philosophic g rou~lds ,  nor for 
that  matter with any philosophic justification, 
the teacher is disposed to seize upon these ele- 
mentary facts a s  the constituents into which 
more complex facts can he analyzecl, and by 
mllich these cases can be easily clescribed. 
These sirnpler sequences are cliosen simply 
because the learner already linoms of them, 
and can more reaclily grasp them. TVhen one 
calls then1 a prior i ,  one forgets how easily a 
puzzl i~lg qilestion can confi~se us about their 
meaning, and even about tlieir truth. Their 
self-evidence is the self-e~iclence of instinct, 
and  they are in no philosopliical sense m prior i .  

After the foregoing summary, we may fairly 
assert that  in one respect, a t  any rate, JIach 's  
method is  praiseworthy ; and that  is, in  i ts  
tendency to get rid of the nij  sterious elernent 
of his science. T1711atever one m a -  liolcl about 
the a pr ior i  in  general, there is no doubt that  
me have had cnongh ancl too mucll of the 
purely mystical a prior i .  I f  there is any 
f i~ndamental  rat io~lal  truth a t  the bottom of 
science, if science is  more than a mere aggre- 
gation of facts, this rational basis, when we 
come to s tate  it ,  m ~ ~ s t  be as  frank and honest 
and  manly a principle as  the most common-
place adherent of the empirical philosophy 
could desire. T h e  old-fasliionecl a priori,  i n  
science, in morals, in  religion, nserl to  be 
represented as  a n  arrogant ancl intolerant 
thing, mysterious in  i ts  manner of speech, 
violent ancl (logmatic in its defence of i ts  own 
clain~s.  T!le Englisll empiricists usecl to  hate 
this aristocratic a prior i ,  anct they shrewdly 
suspectecl i t  t o  be a humbug. What  they 
gave us in i ts  place, however, was a vague and 
unphilosophic doctrine of science, that  jou  
co~llcl oillj  seem to understancl, so long a s  you 
clicl not examine into its meaning. 

&facll's view avoids the mystery of the old 
a priori.  I-Ie leaves us still the mystery of the 

ciple of the economy of thought is o11c that  
any intelligent pupil, with a few enlpirical 
facts before him, could be got  to  understancl. 
But, a s  manj- not estraorclinarily stupid pupils 
have so often felt, the mysterious mag in which 
sucli axioms a s  the ' principle of sufficient 
reason ' usecl to a p p e : ~ ,  aiinlessly wandering 
t o  and fro in the text-hoolis, coulcl not but per- 
plex, witho~lt  in  any wise helping, the young 
mincl. T h a t  even to-day, when tlie enlpirical 
methocls in elementary ineclianics are so well 
developed ancl so  generally used, the ' princi-
ple of sufficient reason ' is  occasionally called 
in  to help teacliers and test-books out of dif- 
ficult places, -this fact is surely a ' s~lfficie~lt 
reasoil ' in itself for a careful stody of s~rcll  
books a s  Illacll's. Tliere are mang teachers 
of elementary nlechanics to-clay, who, while 
abhorring metapllj sics, and constantlj  glorify- 
ing experience, never know or can tell just 
what o ~ ~ g l l t  principle of to be cloile with that  ' 
s~~ff icientreason,' a hich, however, as  i t  osecl 
to  be aljpliecl when it  held sway in elementary 
mechanics, was the l r~ost  Inisera bly ' metaphys-
ical '  of a11 confusecl statements. The  no st 
ardent believer in the rational a pr ior i  n i~ l s t  
therefore delight to  fincl, in s ~ ~ c l l  asa book 
Mach's, the fo~rnclation laic1 for future philo- 
sophic inquiry in the clear ancl sensible empiri- 
cism of the author, tentative and transient 
thougll this doctrine itself may prove. Only 
hen the n g u e  aucl m ~ s t i c a l  llavc been ban- 

ishecl from the mere ternls and axioms of the 
science, can a p1~ilosol)hic s t~ lden t  hope sac-
cessfcrlly to  grapple with the question, < <  IIow 
is empirical science, with certain and fisecl 
results, possible a t  a l l ?  " Every one is  there- 
fore interested i n  sucll undertakings a s  our 
author's,  vhether  one is stuclent of n~echanics  
o r  of logic, or teacher of either ; for  every one 
is interesteel in plain ancl fraiik thinking, free 
from appenls to merely mystical principles. 

I11 concluding, we must call special attention 
to our author's cliscussion of the question of 
absolute and relative motion, which he seems 
t o  LISto have treated mith marvellous skill ; anti 
thus me are obliged unmill~llgly t o  leave a book 
that  is so  full of learning and suggestion. 

corresponclence of external nature to  our f ~ ~ n -  
damental interests in the simplicity of its phe- 
nomena. Yet  this mystery has the look of the 
genuine philosophic problem, The  new einpir- 
icisrn is not ancl can not be final ; but i t  prom- 
ises to prove a n  excellent beginning, and one 
can a t  least conlrnend it  to those instr~lctors 
in  elementary mechanics who still puzzle tlieir 
pupils mith their use of the old-fashionecl, 
mystical n pr ior i .  Mach's fi~nilamental prin- 

TfIE SATAI-iE-DIINCE OF TIIE AfOQ UIS.  

CAPT.BOCIZI~E a most in- has given ns here 
teresting account of his experience among the 

The s7inke-cZrr7~ce of the  Jfopiis  o,f ..ll'i?ona ;beiny a narrative 
of a journey from Sarite 738, Xen. Alexico, to tile villages of the 
1Loq11i Indians of Arizona, v i t h  a description of tlie manners 
and customs of this peculiar people, iind esprcinliy of the revolt- 
ing religious rite, tlie snakc-ila~icc. By JOHN cay-Cr. BOURIIE, 
tain tliird 1J.S. cavalry. New York, Cftarles Sc~ib?zer's so?zii, 
1581. 371 p . ,  31 pl. 8". 
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niioqui Inclians. It is a fasciilating book, both 
to  the scientific ancl general reader. Wit11 a 
graphic pen he carries you with him on a long 
trip replete n-it11 thrilling incidents, over re-
gions seldom visited. Tlle boolc snvols rather 
of n conglomerntion of r1et:lchecl notes, tllan 3 

compilatioii. Perhaps too iiincli mas attenlptecl 
in trying to give a popular xccollnt of his trip. 
:~11d yet preserve tile flavor of tlie note-booic 
111,itten on the s l ~ o t .  nrllich is so 1 :~lnahlc for 
scientific purposes. I l e  seems also to  Ilavc. 
fallen into the mistake of snpposing liis reacl 
ers t o  Ine cut oft' from hoolis, as  he nnfortu-
nately was, ancl has filled the 1:~rger part  of t l ~ r e e  
chapters (1111. 196-225) with quotntions whicli 
it ~ ~ ~ o u l c l  liave been sttWcient to give by lc~f'er- 
cnce. The  minuteness of detail nit11 nhicll 
he clescribes every circumstance seeiris unnil- 
cessnry while his travels were in not unknowil 
I egioiis ; but they h ~ c o m e  inr~aluable mlleri lle 
describes the snake-dance, nncl his visits to  the 
v:\rious J loqui  villages. 'L'he booli coilsists of 
an accouilt of a d ~ ~ n c e  one of' the pueblos in  
on the Rio Grancle, nliich is  curious from its 
niixture of olcl heathen ccrcilioliies with the 

NOTES AND NEWS.  

TIIE: ~neteorological observatory at 'YoBio has 
yecorded 546 Japanese eartliqualres in tlie ten years 
c:nding Dec. 10, 1884. Of these, 334 (or fifty-six per 
cent) have occnrred tl~lri~ig tlie six colder months, 
:lnd 212 (or thirty-five per cent) during the six warrner 
~nonths,of tlie year. Professor Xilne's compilation of 
::87 eartliyuakes obser~ecl i l l  nortlieni Japan in the 
two years ending October, 1583, l~o~ve~ler ,  :tshows 
still greater proportion for the winter months; t,he 
percentages being seve~~ty-two for the months from 
October to March i~~clusive, and t\trcntg-eight froni 
April to September. 

-Prof. J .  P. O'lieilly 11as recent21y published ill 
tlie Transactions of t,he Royal Irish academy a rnap 
of Great Britain and Ireland ill which lie has at- 
tcrnpted t o  graphically represent the earthqualies of 
the Giiitcd I<i~lgdom relative to their frequency. Tt 
would appear tliat Irclalld has been less subject to 
shoclis than Great Britain: that the points of morc 
frequent action in Irelaritl lie near or on tho coast; 
;ind that the south coast of Ei~glancl preselits a num- 
l~er of 1)ointu of activity situated approsimat,ely on 
the same line, in all probability conaceled wit11 ;t 
systeln of jointi~ig co~~resl~or~di~ig to the gciieral dircc- 
tion of the coast. 

Itomnn forius ill troclucecl by the h l ) n i ~ i ~ h  -Dr. X. Esclie~lliageri writes to -\Tuture t,hat the 
pliests ; the11 of his trip tli~ougli x corner of' 
the S,z\ ajo reservation to the hloqui village of 
Ilualpi (pro~louuced \\'olpi) . wliere the sn:~lie- 
dance mas ~vitnessed : anti tlien ol' \ isits to  the 
other pueblos of the 3locpis. These 3loclois 
occupj  several isolntc~~l nzesus in ~lortli-cnstern 
Ai r izo~la ,stlid arc, b j  far thc, most pri~uitivc of 
all the Puel)lo tribes. 'They were not a fec t rd  
even by the Spanish c*ivilization. as were all the 
othcr tribes. i l i c l~~ding  tlir closely related Zuilis. 
nncl are to-clay alrnost n7hat they were four 
l~rilldrecl o r  more 2-ears ago. 'l'liciu life. li:lh~ts, 
costumes. nncl industries are clescrihed witll an 
accuracy :ulltl lninuteness ~v1lii.h re11c1(>15 the 
Itoolc inv:~l~iahl(~ to the etlinologist. ant1 !et so 
cntcrtaininglr that  no oiic cs~il fxil to  b(j intei-
ested. Tlic sn:~lte-dance seeills to  be tlic i:~st 
r e ~ n i ~ a i l t  o11ce nil ersalof what W:LS nlrnort n n i ~  
~vorship ainoilg tlltb t r i l~es  of S o r t h  .\merica. 
Owing to fortnnntc c i ~  cori l l ta~~cesancl his own 
coolness r~ilcl nntixing persc~verancc, ('apt. 
Bourlie was able to  see c\  cn the 3ecret ceremo- 
nies of this dance, mhicli 110 nhite Inan lias s e c ~ i  

ca~thqualre shock of Dee. 25 last was registered by 
the magnetograpli at the i~nperial inarilie observatory 
at Wiihelrnsllaven ; the Lloyd's magnetic balance, tllc 
i~istrument for vertic:~l intensity, beilig set in oscil- 
lation first at 9.32 I,.>I., local tirne. 

-Tlie earthquake wave of Jau. 22 last in England 
appeared to the vicar of Baml~ton to pass tlirectlg 
11r1~1er h letter from Mr. Edward Parfitt liis house, 
in .hTaturestates that it occurred at 8.12 P.M. l n  thc 
drawing-room at the vicarage it appeared as if a heavy 
traction-engine was passing close to the wirldow: the 
window faces eastward. In the Iritclien the servants 
were greatly alarrneif by a r~~nibljlig noise and a shak- 
ing under the floor. Some of the vicar's neighbors 
say they liectrd a report; aird houses wit11 cellars ur~der 
the~n, and higher, felt the sllaliing more. Some pcr-
so~rstvl~owere up stairs, thinlring tliat it was some es- 
plosio~~, T l ~ erushed clown stairs and out of cloors. 
cffccts mere also felt at Sliillingford, two rniles dis- 
t~tnt ;  ancl also :It Conibeheatl, one and a half nliles 
distant. T l ~ eporters at the station describe it as likn 
a heavily-laden ~nineral-train passing. The oilly 
daniage done at Uampton was that, .a piece of wall 
was thrown dow~r. 

11c.for.c. or will I)( '  lilyel> to see so  thoronghlj 
:loai11. 

11. - is suggested by t,hc Seis~nological societ~- nf 
Japan tliat the system of teleglSaph-stal.ion.: a~.ollntl 

I,hc plates :tccoml)an~ i ~ l g  tlir J\ ollz : i ~c t~tl-
n~irable  reprotlnctions of' the nltist's paintings. 

ToBio and Yo1;oh;tma ]nag be utilized in warning tlle 
inhabitants of eitl~er city of tlie approsell of an eayl11- 
quake. This n~iglit be accomplished by causing sucl~ 

it is  suflicicnt to  sax that  the pa in t i~ lg l  Rrc by 
1101an.  and are accuratcl in  color and drawing. 

a shock, felt at any of tliese statioms, to complete an 
electric cirruit wiliclt could be nlade to fire x g11n 

a. n-ell ns spirited nncl ~.ealistic.-n qualit! aln~ost. ii~stantarreously. The iilllabita~its woulil re- 
generally absent in  i l l u s t r n t i o ~ ~ iof' I nclians. (.eive from two to six ~ninut,es' warning, which moulrl 
'I'licy alone are wort11 the cost of the book. give thcin sufficient tiine to extiiiguisb t'rieir fi~x:s, 


