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ture were fouild in both the iynlphatic glands ancl 
the bone-marrow. 

The blood of a clog which has u~ldergo~le splenot-
omy, when transfusecl into the ~es sc l s  of another 
dog, caumes in the lymph-glands and bone-mar~.ow 
l~l~enomenasimilar to those above described. The 
author thinks they are in the nlaiii due to increased 
extravasation ( ?  clial~eclesis) of red blood corpuscles. 

H. NETVELL~ ~ A I ~ T I N .  

T H E  CACFIAB EARTEIQUAI<E O F  1869. 

THE Geological survey of India l>ablishes in vol. 
xix., part i., of its nle~noirs (1882), a n  account arid 
discussion of the Cachar earthquake of north-eastern 
India, Jan.  10, 1809. The ohserrations were made 
and the study begiul by the late Dr. Thomas Oltlhan~, 
then superintendent of the Survey: the worlr is lately 
con~pletetl by his son, R. D. Oldharn, now a member 
of the geological corps The memoir gives a general 
account of the shockr and its destructive effects; 
notices of previous descriptions by Oldham, sell., 
Godwin-iiusten, 11. F. Blanford, and Archdeacon 
Pratt ,  ~ v l ~ i c h  erro-in the present riem seem largely 
neous in their theoretical parts; and a discussion of 
the position, depth, and shape of the seismic area, 
and the velocity of the carth-wave's motion and 
trttiislatio~~. I t  is well illustrated by photographs, 
lithographs, diagrams, and maps. 

Cachar (or Silchar), where the slloclr produced 
great destruction, and after which i t  mas named, is a 
town on the Baralr rirer, at  the southern base of the 
rainy Jaintia hills, about :{00miles north-east of Cal- 
cutta. The seismic vertical mas some 80 miles far- 
ther north, as determined by thirty-six intersections 
falling within an area forty miles by four or f i ~ e ;  or, 
excladil~g the less satisfactory lines, on an  area 
t w e ~ ~ t yil~iles by three or foar. The depth of the 
focus is estin~ated from several tolerably accurate ob- 
servations a t  two stations, at thirty miles-or some-
where between twenty-five and tliirtp-five rniles- 
below tlie surface. The area orer ~vhich the hhoclr 
mas felt -was an oval measuring 650 nliles north-east 
and south-west;, and 400 niiles across, COT-eriiig 260,000 
square miles, a ~ i d  including Patila and Hazaribagh 011 
the ves t ;  tlie Ganges delt,a and Chittamong oil t,hc 
south; the head Tvate:.s of tho ~alntonabl (branch of 
IrrawatLtip) on tile east; and the southern slope of 
the Himalava on tlie north. 111the latter direction, 
the  exlensfoil of the slioclr was liot determined. 
Within tliis, a snlaller oval or isoseismai line is drawn 
to show t,be region of great destruc1;ion; this is sym- 
metrically placed aronlltl the seismic centre. The 
velocity of ~vave-translations, estimated over a dif-
ference of seismic radii of 180 miles,l was 1.2 miles 
a second, r h i c h  is regarded as very high and improb- 
able, although the observations on which it is based 
-chronarneter time noted by Rlajor Godwin-Ansten 
in the hills forty miles north-east of Cachar, and 
tlie cloclis stopped by the shock in t,he surveyor- 
general's office in Calcutta- seem rrastmorthy. The 
wave-motioil, even at  a distance of eighty-five miles 
from tlie seismic vertical, was thirty feet a secoild; 
decidedly greater than that  found by Mallet for the 
Neapolitan earthquake of 1857. The large value of 
the angle of ernergelice at Cachar is ingei~iously 
accounted for as a result of upward refraction of the 

1 There seems to be an error of 100 miles in the dibtance of 
Calcutta from the scismic vertical given 011 11. 84. Correcting 
this, there would be a difierence of 280 miles between the two 
seismic mdii in guestion, and the velocity of wave-tr~nslation 
would rise to about two miles a second, -even more excessive 
than is given in the text. 

wave i11 passine tllro~igll the loose alluvial sands. 
In spite of the $iolence of the shock. few l i ~ e s  were 
lost, arid few buildi~lgs o v c r t h r o ~ ~ n :  the reason bci~ig 
that  iliost of the ]louses are of wood and bamboo, 
el as ti,^ enough to escape great injury; or, if of ma-
sorlry or bricli\vork, the ~valls arc llcavy and low, 
supporling each other against overthrow. A church-
tower, a sam-mill, and a two-storied palace were 
thrown down. A secondary action of the shock pro- 
cluced greater tlcstriictior~ a t  certain points. 'the 
alluvial deposits along the rirer-bottoms someti~lies 
contain strata of soft, ~vatcr-logged claicltsarid; and 
where the heavy clays overlying these are cut through 
by the streams, they are often cracked parallel t,o the 
steep hailk by the earth-~vare, and then settle down, 
and slide on the soft sands beneath. If this hapl~erl 
in a village, the buildings are torn to pieces by the 
differential motion of tlieir foundations, even if able 
to escape tlle effect of the shocli. Connected nrit,h 
this effect is the forrnatiol~ of 'sand-craters,' which 
are s h o ~ v ~ lto result from the wet ciuicksarid being 
forced up through a r en t  or crevice opened in  the 
overlying clays ; the open cup-like forrn being pro- 
duced by the back-flow of the water after the shock 
passes on. These are fi~iely illustrated, and a t  once 
recall the figures vive~l in Lyell's 'Principles ' of the 
circular hollow? formed on the Calahrian plaiils 

by the earthquake of 178.3. 
The memoir closes with an :rppendix giving s in~ple  

instructions for earthquake observationc;, and we 
cordially join the author in the hope that  such obser- 
vations may soon be undertaken a t  the nieteorologi- 
cal stations throughout the earthqualie districts of 
India. IT.M. DAVIS. 

LETTERS TO V I E  EDITOR. 
[ C o ~ ~ . e s p o ? z d e ~ ~ t  Tl~efive v~qzbested to he (1s Evief as poskible. 

w?.ite~'s? z a ~ ? ~ e  (111 cusek vequir~d  as proof ofgood fai th.]  
i s  i ? ~  

A class-room experiment. 
The class experiment conlrno~~lye~nploved for 

demonstrati~ig clieinical decoiupositioa coi<sists i a  
heating rnercuric oxide, aild slio~vii?& that oxygen is 
given off while mercury rem::ins behind. An easier 
and equally beautiful experiment may Ile perforllled 
with crystallized copper forinate. 'l'llis salt, rrllcn 
lieated over a gas-flarue in a dry test-tube, reatlily 
decomposes; oxides of carbon are evolved, and a 
brilliant residue of ~net~allic The for- copper is left. 
rrlate is easily prepared by boiling copper oxide wit11 
fornlic acid, aiid filtering. Oii cooling, fine blue 
crystals are cleposit,ed. Althougli this experi~nent 
ii~volves iio ]lev facts, I believe its applicability to 
class-room purposes has been generally overloolted. 

F. W. CLARI~E.  

Domestic ducks that fly abroad like pigeons, 
Facts relating to tlle history of the domesticatioli 

of animals are so rare tllnt i t  is highly important to  
lieep them in viem mhen once they are plesented. I n  
this category mag be placed O 'Dono~a~ l ' s  account of 
the domestic duclis of the Caspian Turcomalis. H e  
noticed, especially in the villages bordering upon the 
south-eastern coast of the Caspian Sea and the Atte- 
rex delta, that great flocks of ducks are reared by the 
inliabilants. 

" But so nomadic are the habits of these birds, and so strong 
are they i ~ p o l ~  the wing, that i t  is all but inipossilile to d~stin.  
guish them from their wilder bretlirrn that l~eople these soli- 
tudes in suclr vast numbers. I have f rcquent l~h6en abtoni~hed 
at seeing what I took to be a crowd of fifty or sixty mallards 
come flying into tlic midst of the ~ i l l a ~ e ,  and, forming in somc: 
opcn space, proceed to march in serried files into the Ilut devoted 
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to them; and I have called down the wrath of the i~~hal i i tn t~ ts  
upon my hcad by discharging my gun a t  them. ,1,heyfly  an,ay ~011cer1lill~the personality of scientific men. 
for milra alons the  co;lst, I~eepiiiq tlreinaelves carefiilly aepm:~tcd I f  Olle T V ~ S ~ ~ S  thc life and  illfl~cllce to  S ~ U C ? ~  
from the wilder sea-birds, irncl invnriahly return to their  domi. of Faradaj-,  EInlllhol~?t, Agassiz, or Henry,cilr at a certain hour  in  the eyeni11g."- ( 3 ' 1 ~ ~171e~v oasi,y, i. 159.) 

here 11c mill fincl references to  a multitude of 
Can any of your readers state to ml~at species of l)"l)C'.S ; such as  biogral2hical notices, obitua- duck refererLcc is bere made? alld are arly similar 

facts regarilir,g domesticated or se~l~i-domesticat~dries, criticisms, sketches, and so 011. 111llear!y 
duclrs 0x1 record? F. H. STORER. 

An  intler to ?icriodicnl literature. B y  IVilliam Frecle 

viclr Poole, Ll, I) 3d edition, brought doivn to 

Jsnaary, 1882, iritl; the assistance, as :rssociate 

editor, of JVilliam I. Fletcher, and the co-opera- 

tion 0:' the Alr~ericaii library association ant1 tlie 

Library association of the United ICingdom. 

Bostoll: J .  It. Osgood & Co., 188%. 144% 12. 
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THEnlJpenr.mlcc of n i i c ~ ~ ~  cilition of Poolc's 
Piides to  pcrioclical literature is not oiil\- a n  
e-i.cnC of literary im;)o:,ta~ice, but  a matter of 
soino n~oincnt  t o  scie~lce :LS ~ ~ 1 1 .111 recent 
tiinos, literature and  scie~ice h n ~ e  g ~ . o ~ v ~ i  so 
close togetlier tliat t,lle stncle~it of o ~ l c  callnot 
mcll ig~ iorc  thc otlier ; ailcl a glnnee at  tlic 
worli k)efore n s  r i l l  slio~v how ilill)os~il~le i t  is 
t o  clra~r  bctn.eeii them any sharp ilivii?ii~g.~line. 
Of course i t  n-ns not tlic purpose of the editor 
t o  i~iclcs the periodicals of a purely tecli~iicnl 
li-intl ; b u t  1)ol)~ll:w scic~icc scciiis to  lial-e been 
incluclecl in  his plan, i$ccordi~~gl\-we fncl such 
j o i ~ r l ~ n l sas  Si!limnn's, N:rtnre. the di l icr ica~l  
iiutni,nlist~, tile P o p ~ ~ l a r  monthly, tlic scieilcc 
Anthropological ~ .e~ ie~ . ; ,  of1 . 2 ~  Journn! the 
Frailklin institute, tlic A2ntlicmntic:tl i i io~i t l~ly,  

e-rery matz.nsiiic, wlicther ~ n o n t h l ~  or ~ u n r t e r l ~ - ,  
lnattcr oi7tliis kind is to  be foul12 ; anh  ~ o o l e ' ; s  
In t les  gives 11s a s ~ s t e m a t i cliey to  the entire 
rnnss of it,. T h e  saving of time t o  the s t i idc~l t  
can hardly bc estimnted, and the value of the  
inaterial t l ~ n s  re~idcrecl a-rnilable is  b j  no nicans 
small. J!'l~xtercr great  r o r k  a mxs tc~ ,  in  
sciencc may lii~vc done, n-e can better apprc- 
cintc it  if ~ v cI a o m  so~ilething of lii~nself nncI 
his c~l\:iroiimcliI;. i n  s tnd j ing  a71Tl~e~ie-i.er, 
lrlootetl question, we t ry  to  assign weight t o  
differing aull~oritics, i t  is  ivortll whilc to  get  a t  
solile l i~~owledge  as t o  the perso~ial  eql~at ioa 
of tlic men. Tliis is particularly t rue with 
regard to tlie i~ i t t e rc r  contra-\-crsies. 

Tlie sccontl po i~ i t  of interest a i ~ o v e  referred 
t o  is the evitlrncc wliicli thc h i t l es  offers a s  t o  
tlic cstrno~,dinnry illflrle~lce ~ l i i c l i  science e s -
e l l s ,  even 11pon journals which arc ostensibly 
quite otitsitlc of its olT;ll clomnin. Ei-erj- onc 
of tile leacling mng:izincs is subject to  this 
influclicc. \Ire find s j -~nptoms of i t  in thc 
scientific references scntterecl through literary, 
pliilosopl~icnl. nlld political cssays, and iii the 
host of 1,:Lpei.s in  \rliicli scic~lce is  souglit t o  
he pop~~larizecl.  ICvell poetry, ~ ~ l i i c l isolnc 
critics :issert is  inrlepeiicle~lt of a~lcl abore  
science, is getting to he f ~ i l l  of scic~itific nllu- 
sioiis. JI:rnj of tlic 1)opnlar cssays npo11 sci- 
entific tl~ernes have solid and p e r m : ~ n c ~ ~ t  ~ : i luc ,  
nild yet  they arc  qot recorclecl in  such catn-
logucs ns that  of t l ~ c  Royal society. 0111y in 
this ~ . o l ~ r m e  can mc get readily on  tlic track of  

Val1 Nostrand's cngiiiceling mng:izine, t11c 
Eclinbnrgh pliilovophical joarnal, etc. , es11nt:st-
i rely treated. Otlicrs of equal importance arc  
omiitcil ; ba t  enongli arc i~loludetl to  innkc lllc 
-roln~iie onc of real ralile t o  ei-cry ~vol.liel. in 
scieilce, whether he  bc rnathrma!ici:i;i, as-
ironoiner, physicist, c:llemiet, ~intilra!ist. gcolo- 
gist,  o r  engineer. 'b'lle sills of oinission conlit 
for notlii~lg ~vlien htilaiiced against the solid 
mcrits of' llle entcr1)riae. Thc  armngenient 
of t!ie .ivo~,lc is entirely by topics ; ancl its e s -
tc i i s i~cness  may be i1lustr:lteti hj- tlie Lice, thnt 
betrvccn the tit1i.s eiectric a~iimills' and  
' electrotype,' rlierc are  o-rcr tn-o lln~iclrecl 
all:! iifij- c?istil~ct lie::tlings, ancl a large i11111i\)cr 
oi' sail-entries I)esitlcs. 31rln:i~- of the titles 
~ e p r c s c ~ l t  by the lnost clninc~lt electricians ~ v o r k  
of t,kie century. 

T o  the stiictcnt of science thc ~ o l t u n c ,  apart  
Foul  i ts  references to  scientiiic jonrnnls, 112s 
t ~ ~ o  Firs t ,  i t  coii-poiills of sl~ecial interest. 
Inins what ir; n-llolly nraiiting iil eatnlogucs of 
scicntific n~ernoirs ; ~iumcly, ahu~icla~l t  inatcrial 

tllcin ; t~l id  here ~ v c  iincl tlic llnllles of TIcr- 
scliel, Tj-~l(l:lll, IPusley. Fnradny, EIelrnlioltz, 
i\gnssiz, nncl 111a11y otlicrs, to  n-liom scielicc 
see~r~e t la mnltcr of l ln~nan  interest, rather 
th:~n a secret chamber to  be cntered only by 
tlie initiated. Soiiie of the papers llerc cited 
c o ~ ~ t a i nthe first germs of grent idens ; others 
rc1)rcscnt the ca r~ les t  cfforts of disco.i-ercrs t o  
l ) r i ~ i gt!icir worlr bef'orc tlie ~v ider  pnhlic ; still 
o t l~crsnrc p l c a s n ~ ~ t  of recent scicn- s u ~ i i ~ i l a ~ i c s  
titic niivancc arrangecl by apprccintivc te~ichcrs. 
\\ 'llntcrer a, truly competent i~ i r r s t ign tor  has 
to  s:xy is liliely to  he ~vort l i  henring ; nncl e r c n  
his colleagnes inn7 g:lin n clea.rer conception 
of' liis thongl~ t  by listening to his nttem1)ts a t  
l)opular s i~n~)l i f icnt io~i .  Mr. Poole ancl his 
associates c lcse r~c  the hearty tilaillis of all 
worliers in  science for tile service h c  has d o i ~ e  
tlicir cause. 
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