
pitch as well as protecting it from injury or de-
cay. 

After describing the anatomy of the rocal 
organs, the author passes to a consideration of 
the uses of the laryngoscope. Althou.gh this in- 
strilrnent is of inestiniable value in thc recognition 
and treatment of disea35e, it has, nerertlli.less, 
addecl very little to the knowledge of the pl~rsiol- 
ogy of the larynx. This i~ accounted for b ~ -  tthc 
greater amount of skill required for tlle examina- 
tion of the larynx in the act of singing tilan for 
ordinn~:: medical purposes, and also by the fact 
that but few throats are saliici~ntly t o l e r a ~ t  to 
perrnit of s:ich a grolonged examination as is ne- 
cessary to obtain results of much value. 

The developmeilt of the voice receires consid-
erable attention in the author's methods. ?~Ian:-
childre11 call be taught to sing little airs v-hen 
they are between three and four years old. Fronl 
the age of s is  until tlial: of f0urtec.n or six(ec.n the 
roice undergoes hut little change except in the 
way of gaining pou-er. 91 this time a nlarkecl 
change occurs, more noticeable in bors than girls, 
that is, ' the changing of the voice.' This is clue to 
a n  increase in  the size of tbe larnyx in all its di- 
mensions, enlargement a31tl consolida'iio:~ of tile 
cartilages, and an increase in length and Ihic:iness 
of the vocal cortle. 

In  spcaliing of the training of the singing mice, 
Dr. Mackenzie recon~mcnds ~ o c a !  gymnastics and 
a development of the breathing capacitr, by wallr-
ing, hill-clinlbing, running, fencing, aild swi~il-
n~ing,  and in a chaj.)tor devote2 to the care of the 
fornlecl voice cljrects the avoidailce of strain and 
conlplete inaction of the rociil orcans ~v\-:len out of 
order. The influence of the g e n ~ r a l  heailh upon 
the roice is Xvry marked. IT-liatrx-er is good for 
the singer's general health is pro tcinto beneficial 
to his yoice. Alcohol and tobacco slioulcl not be 
used. The hoarse tones of the confirn~ecl I-otary 
of Bacchus are due to cllrol~ic inflnniiilatioil of the 
lining rnenibrnne of the !arnyx : the ~riginallp 
snlooth surface being roughenec! and thicliene~l by 
the irritation of alcohol, the voca.1 colds hare 
less freedonl of movtn~ent, acd their ri'nrations 
are b l~~r red ,  or rather muMed, by the unevenness of 
their contigi~oas edges. 

In  discussing the speaking x~oice, its compass, 
mechanism. a i d  c1efei:ts are fully considered. 
The \:,rious di-caqe? of the larynx, paral?sis, and 
abnornial growths are not overlooked. and a 
special chapter treats of the training of the roice 
for speaking in public. T l ~ e  i~nportance of early 
training is iin-elt upon, and the i~nproveincnt 
which is possible to a poor x-oicc by proper meth- 
ods of culture. 

In  concluding the ~ o l u m e .  Dr. Nackenzie cle- 
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sires it  to be understood that he slieaks as a pllj si- 
cinn, rather than as a singing-master or a n  elocu- 
tionist, and that his aim is t,o furnish the vocalist 
and puhlic speaker ~ i t h  a gilicle to the c1ise:rses of 
t'he roice, a i d  the best means of avoiding then:. 
I-Ie has accomplished his object in a manner which 
is no surprise to those ~ v h o  h o w  his skill ancl ac- 
quire111ei:is. 

RECiEL\-T k:RRTN(ZUAKE LITER 4TULCJY. 

, Z ~ ~ J O T I  t i le  Erst Arar/liccn ea~tlaq?6niseof April 22, 18%.o n  
By x.~ I E I . D @ L Aand WILLIANWHITE. L~rl(iOn,1885. 

THE&sex field-cluh of England hasdevoted 1-01. 
i, of its Special memoirs' to the Essex earthquaire 
of April 22, 189-i, wl.hicl~has a l r e a d ~  been the sub- 
ject of sunclry articles in scientific periodicals and 
society transactions. This publication is much the 
inost extcnded discnssion of the phenomena wl~ich 
has appeared, ancl its authors have here given us 
a,n excellent example of the thorough r,resentation 
anci discussion of the facts obserrecl. I t  fornls a 
volume of two hundred and twenty-three pages, 
with fonr maps and numerous illustrations in t!le 
text. Tt begins by giTiag a list of nearly sixty 
previous BrMish eartllyunlres \~--hich bad caused 
structural clamage, the records being drawn fro111 
various sources, and including some that are not 
n~entionecl in AIallet's ' British association cata-
logue.' 

After descrihil1,q the careful nietlloils of collect- 
ing and sifting the data in regard to  the present 
shock, soine twenty pages are devoted to its general 
character. I t  is regarcled as the most serious seis- 
mic clisturbance that has affected Great Britain 
for fonr centnries, extendecl over fnlly five thou-
sand scluare miles, and in intensity is estinlated as 
about one-twentieth of the great Lisbon earthquake 
of 1733. Pages 44 to 135 are given up to a cletailed 
description of the phenomena at  various places. 
the accounts being in lliaily cases in the original 
language of the reporter, and in laany more giv-
ing the result of pelsolla1 examination of th? locali- 
ties. imn~ecliately after the occurrence, by the 
authors themselves or by competent persons autllor- 
ized by them. Xo one has not lli~nself en- 
gaged in silvilar work can uatlerstand the labor 
inrolred in the collection ancl arrangement of the 
inaterials here presented. They are accompaniecl 
by numerous mood-cuts illastrating the damage 
done to particnlar buildings, ancl the general im- 
pression produced by their perusal is that the shock 
was muc11 more severe and clestructire than the 
accounts publishecl a t  the time had lecl 11s to sup- 
pose. Mally instances are given of buildings so 
x~reckecl as to be uninhabitahle, ancl in some 
towns the injured huilclings are nunlbered by 



huntlreds. The whole number of buildings dam- 
aged wa.; estimated between tx~elve hundre~l and 
thirteen lrunclreil, including trventy clnlrches and 
eleren chapels. The area of structural damage 
was contined to fifty or sixty sqitare ~liiles in north- 
east Eqses, having its main axis in a direction 
north-eait ancl south-west iron1 TYirenhoe to Pel- 
don. 

In  considering the connectiorr of the shock with 
surface geology, the chief damage is found to have 
been up3n the London cl'iy ; but some evidence 
mas found that the shock waq spread widely, 
especially toward the north ant1 ilortik-west, by 
the better conclucting older rocks vc-hich lie uuder- 
neath. The escesaive damage at  Wireahoe, as 
well as its coniparatmely sndclen decrease to the 
north-east of that place, is attributed to reflection 
of the earth-vr-ave at that place by the valley of the 
Colue Rix er. 

Attempts to estimate tlie relocity of propaga- 
tion, the exact location of the centrum, etc., are 
acln~ittecl by the authors to be of little ralue as to 
results, owing to the uncertainty of the data avail- 
able in a country where earthquakes are rare, and 
therefore fincl no one preparecl for carefol obser- 
ration, ancl whele also sc'isniographs are practi- 
cally unkaolvn ; but they fuinish further eviclence 
of tlle care with which this report has been pre- 
pared. 

AZpRobetical eatalogzae of the earthqzrcrkes ~ecordecl as  hav- 
ing occzcrved i n  E ~ ~ r o p e  and adjacent cout~tries. By J .  P. 
O'REILLY. Dublin, 1886. 

Tlie second memoir named aboved fornis a part 
of 1-01. xxl-iii. of the Transactions of the Ro) a1 
Irish acaclemy. I t  1s arranged on the sanie plan 
as the similar catalogae of British earthquakes 
published in 1564, by tlle same author, ancl I\-hich 
forms an earlier part of the same voiunle of Trans- 
actions. The present list 1s based manlfy upon 
those of Mallet, Perrep, and Fuchs, and aims to 
give, for each of tlie localities arranged in alpha- 
betical order, the number of recorcled earthquake 
shocks, with their dates ancl condensed indications 
of the extent of the area affected. I t  forms a 
volunie of two hundred and twenty quarto pages. 

As it is very difficult, even where all the facts 
are known, to make a n r  numerical estimate of 
intensity (and, moreover, for the vast majority of 
recorded shocks no sufficient details are iiom avail- 
able on wllich to base such estimate). the element 
of intensity has been omitted in preparing thislht, 
and it represents only the number of recorcled 
earthqualres, tlie unit adopted being the shoclr. 
When sereral or many or continuous slioclrs are 
recorded, these are interpreted as meaning two or 
three or four shocks,- estimates which are cer- 
tainly usually within the truth. I t  is also recog- 

nized that in the earlier centuries many earth- 
quakes must have passed entirely unrecorded, and 
that the list is necessarily in  so far an incomplete 
record of the true number of earthquakes that have 
occurrecl. 

In Prof~ssor O'Reilly's fornier memoir concern- 
ing Brltlbh earthquakes, a n  earthquake map of the 
~sfancls mas presented. The present list is not 
accon~paaierlby a corresponding map of Europe, 
the preparation of which mill necessarily involve 
consiclerable time ancl trouble, and which, we hope 
and expect, will in due time appear. In  these 
days when the graphical representation of all 
phybical phenon~ena has become so Fonnncn, it  is 
certa~nlyan iiiiportant advance in seisniology to 
he able to apply the same iliethods to the study of 
earthquake frequency in -various parts of the world; 
and we anticipate the day wl~en a similar nlap of 
the United States may be a~ai lable  for American 
~ersunologists. Indeed, some progress has already 
been made by the present writer in the prepara- 
tion of such a map. 

.Statiilzk cler etdbebetr con 1865-b5. V o u  C .  W. C .  FUCHS. 
V~unna,1886. 

Dr. Puchs's menloir is from the ninety-second 
rolume (1685)of the Sitzungsberichte of the Vienna 
acaclemy. In  it  he has collectecl the records of 
earthquakes from his various annual reports, ancl 
arranged t h e ~ n  according to countries ; so that the 
statistics for any particular locality for the mllole 
trventy years are now easily available to the stu- 
dent. I t  fo r~ns  another chapter in the general 
earthquake catalogue which Nallet brooght down 
to 1843, and which Perrey continued for the later 
years. I t  xvo~~lcl be a desirable thing if Perrey's 
lists for the years from 1843 to 1865, which are 
scattered in  numerous separate memoirs, could be 
collected ancl collated in a siiuilar way. In  order 
that; the lists for different countries may be com- 
parable one with another, Dr. Fochs has included 
in llis present lists only .those shocks which mere 
sensible without instroments ; that is, those ~\rliicll 
corresponcl to the nomhers TI1 to S in the Rossi- 
Forel scale. The lists proper occul.)y about four 
hundred uctai o pages, and are preceded by a brief 
separate notice of the more important earthqua,kes. 
I t  would have increased somewhat the usefulness 
of Dr. Fuchs's book if he had added an index 
of the countries ; but, as they are arranged geo- 
graphically, the deficiency is not a serious one. 

Ti.al~saciio?~.sof the Se<s~nologicctl society of Japaa. Vol. 
ix.  part 1. Tokio, 1886. 

Xol, ix. of the Transactio~ls of the Japanese society 
opens wit11 a paper occupying twenty-three pages, 
by Dr. C. G. Knott, on earthquake frequency. 
After a discussion of the probable length of any 



periodicity which might be due to the gravilational 
action of the snn or moon, xx-it11 the re*ultthat tha 
periods nlost lilrely to be discoverable are semi-
a n ~ u a l  and annual, he g i ~ e s  a method of com-
bining the nionthlg numbers so as to eliminate aaS 
sl~orier periods. The auLllor then applies these 
methods to Xallet's list of European earthq~~alres. 
to Sew Zealand earthquake-, (1969-'in), to the E a ~ t  
I~idianilrchipelago (1873-81), to Chili eart1iqua:tes 
(1873-81), allcl to th r  i$rccian .il.chi]lel:~go (1850-73). 
The rrmlting intmi~eis are plotced in tv o scts of 
curve- : the one s i~ox~ing the a a n u d  ~erioci, tile 
otl~er the semi-annual period if there be one. 
Tile currrs, excepting that for the Cnct Tndies, 
sliow clear indication of a semi-annunl period, but 
tlle author finds rra3on to doubt n~liethelit iq lo 
be attrib11ti.d lo zhe grat itatior~al c:ta-e which bug-
gested the searell for it. Tn considering the yos- 
sible elFect of atmospheric changes, it  is suzqested 
that e:trti:cjt~akes, f i  ccjilentl~.at !en-c, a1 e net local 
phenomena, and thiw canses may be s o ~ ~ g h t  aat  
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~ o r l i s~vhicb hare !~eea consulted in its prelnra- 
tion, of :I-hicli tivel1ti.-six are in Jaljanrse, a coii- 
siderable proporlidn being in nlanaacript. The 
information thus aatherecl from i,re-vious writers 
is scipp1etucutc.d. b y  estendetl ~?ersoiial observations 
by the nutElor iu Priquerit .journeys made lor the 
purpose during his residence for a dozen years or 
inore in Japan ; ant1 it is tliese accounts of his 
own ex~~lnrations the ordinary reader ~vi l l.that 
filitl most interestirig, Among the111 rnay be 
esiieciiilly insntioned his visit to Oshin~a(p. $8 fT.), 
where he had an opportanity of loolring down 
into the open crater of an active volcano, which 
was at  the time belching forth masses of r~iolten 
l a w  to a 1leig;:l far abo:,e the point where he 
stood. I t  must certainly ha\-e been, as he says: 
' a  sisll't of extraortlinarg grantleul.' A map is 
gix en on tvhich arz nrarhed 129 ruouiltaini of ~ o l -
cnnic oilgin, 23 b ~ n i g  in the Kuli!e Islands. Of 
thcse, 31 are acti~-e.16 being in the Icunles, xiid 
11in U e ~ o .  Of the ~~yholenumber, 39 are synl-

consiclerable distance frolu the place ~ ~ ~ l ~ e r e  metrically folnleci cones, sho~ving a nloie or less they 
occur ; as. for instance, cir~nges of pressule over 
the continent of Asia or o ~ e rthe Pacific Ocean 
niight cause variations in the strailis along the 
littoral line between them, and $0 might be a 
determining cause of ewtl~yuakes in the J ~ p a n e s e  
area. P u r s n i n ~thic idea, Dr. Knott Enils a pos5ible 
or probable cause ol tlle winter eaitl~clualre inaxi- 
mum (~i~liieli his annual curves show in both the 
northern and southern regions) in the accumula- 
tions of s n o 1 ~ ~over continental areas and in the 
annual change of baronletric gradients. 

The remainder of part i. is occupied bj- Prof. R. 
Shida, n t h  two papers, entitled 'Automatic cur- 
rent recorder,' and '011 earth-curri.nts.' I11 the 
former hc has deqrribed and figured an ilirtruluent 
for automatically recording the strength and di- 
rection of a varying electric cr~rrenl. i n  the lat- 
ter he has collectecl a blief account of ~ v h a t  hrs 
been done in the way of observing earth-currents, 
adcling oi~serrations of his o~r-n seen1 to in- 
dicate. that, ~ \ ~ l l i l r  the magnetic declination and 
earth-curreuts vary in a ~iliiilar may, the latter 
changes are not tlle cause of the former. inas-
nlucll as an increase of ~ ~ ~ e s t e r n  cor-declination 
responds to an increase of current flowing from 
north to south along a telegral~h-wire, not to a 
decrease, as should be the crlse if the connection 
were causal. The author also cliscnsses the possi- 
ble connection of earth-currents wit11 earthquakes. 
Y'ransactions of the S?isr?aoiogicrcZsociefg of .Japan. T'oi. 
is. part 2. Yokohama, iXS5. 

The second part of this rol. is . ,  separately bound, 
is entirely occupied by John Nilne with an account 
of the x*olcanoed of Japan, lnainly historical ancl 
descriptive. The author gives n list of over forty 

close approx~matioii to the ti~coreticai outlint, de- 
duce.1 13y Milne in the GeoTogical ?17(tyri~<ne,and 
by Becker In the dvzer ica?~jozrr:zal of scielzce, and 
again iiiscusseci by Jlilile in this paper. Prom 
several consiclerations the author infers that the 
volcanoes of the Muriles are of more recent for- 
mation than those of Japan. 

This part, ii., of 101. IX., is issued from the oMce 
of the Japan A1-7iilin Tolrohanla, inztead of from 
ToBlo as hzretofore, aii~1 there is a130 an entire 
change in its outsicle appearance. There are 
nninerons errors. n hich show that the English 
proof-readers in that ofEcc are not yet quite per- 
fect. The word 'ejectamenta ' has pro1 rd  espe- 
cially puzzling to them, being misprinted in six of 
the nine places where it  occurs. 

The Japanese Transact~ons of this society hare 
reached vol. iii., mhich contains papers on ' Earth 
tremors,' by Xilne ; on the ' Earthquake of Oct. 
15, 1884,' by Selriya ; and on ' Air-~vaves and sea- 
~vaves,' by Wada. 

The volume recently issued in the International 
scientific series, on 'Earthqualres,' by John Xilne, 
is also before 11s ; but this article has already 
reached such a length, that its consideration xnust 
be postponecl to another time. 

C. G. ROCKT?~OOD,Jr. 

F R O ~ ~  we learn that Japan has thirty- i\lzture 
seven periodicals devoted to education ; seven of 
these are medical, with a monthly circulation of 
13.514 ; nine treat of sanitary matters, and two 
of pharmacy ; twenty-nine are might be 
termed popular scientific journals, and hare a 
circulation of 70,000. 


