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such  ma t t e r s ,  or t h e  exhibi t ing  depa r tmen t s  of 
the governlnent  will b e  forcecl to t h e  necessity 

(to clo proper  credit  to themselves) o f  main-  

t a in ing  exhibi t ion  series,  which,  with s l ight  

modifications fo r  special  occasions,  m a y  h e  

l iept a t  hand ,  t o  s e n d  wherever a n d  whenever  

reqi~irecl. If me a r e  riglltly informed. t h e  na -  

t ional niuselun h a s  alreacly decided oil sollie 

such  s t e p  ; arid, if i n t e r l~a t ionn l  e s h i b i t i o ~ ~ s  a r e  

to h e  a year ly  occurrence,  t h e  museum should 

add to i t s  st:\ff specia l  e s l ~ i l ~ i t i o n a r y  a force,  

a n d  not wealcell i t s  efficiency for  its proper  

worli by these  c o ~ i s t n n t  e s t r a  clraughts upon 
i t s  energy.  

Classificatioll of the Mollusca 

I v  3Ir. Dall's kindly notice of the article '1101-
lnsca' in the 'Ericyclopaedia Britannica,' published 
in your journal of June  13, he attrib~ttes to me "the 
erroneous statement that  tlie radula of Glos-ophora 
is horny," and adds that  ' it is really chitinous.' I n  
the ordinarv sense of the nord ' horny,' chitin is (I 
venture to think) correctly described as horny. That 
the radula is generally considered to consist of the 
chemical bocly known as chitin 1s clistiilctly stated in 
the article crit~cised by Mr. Dall. A t  the bottom of 
p. 460 occsllr the words, ' a  chiti~lous band ( the  rad- 
ula).' I shonld be glad to know if JIr. Dall has 
undertaken at]$ special chernical analysis of the  sub- 
stance of the radula (1). 

With regard to tlie very general presence of jaws 
in  glossophorous Mollusca, 1 must maintain my state- 
ment. The presence of a calcareous impregnation is, 
it is true, not usual, but exceptional ( 2 ) .  

AIr. Dall is mistaken in supposing tha t  I have fol- 
lowed JIacdonalG in regard to for~nulae for the teeth 
of the radula. The other writers whom he cites as 
not followed are precisely those from whom my state- 
rnents on the det,ails of this subject were drawn (3).  

I have no fault to find with Mr. Dall for differing 
from me as to certain points of classification, but I 
should be glad to know his grounds for regarding the  
Zvgobranchia as an artificial group. H e  merely re- 
aiserts the old viesr, which I think I have sufficiently 
shown to be untenable (4) .  Mr. Dall also asserts 
that  the orders of Lipocephala, based on the cllarac- 
ters of tlie add~lctor muscles, are defunct. I n  spite of 
this opinion, the muscles themselves still exist, and, 
i n  my opinion, furnish indications of natnral and 
important divergent groups among the bivalves ( 5 ) .

I should be glad to know on what grounds 12r. Dall 
considers the three divisioris of Lipocephala adopted 
by me to be unnatural. 

I,astly, let rue say that  I do not know on what 
aut,hority Mr. Dall assert,s that  the calcareous devel- 
opments of the integument in Chaet,oderma and Neo- 
nlenia have no relation to the shells of Chiton. That  
tlicy also represent or replace tlie spines of Chitons 
is sufficiently obvious. But what is to prevent our 
conceiving of the epidermic sllelly plat,e of a Chiton 
as originally developed by the gradual coalescence of 
a r~umber of small calcareous denticles, in the same 

way as the mesodermic dermal bones of bony fishes 
have developed from the slragreen clenticles of the 
sharks ( G )  ? E. RAYLAXKESTEE. 

Tiniversity college, London, 

Ju ly  23. 


(1)S o t  being a n  organic cliemistj, I have not 
atteinpteil al~alyses, but have tested many ratlulae 
with one result, -the cutting points of tile tret,h 
are always, and tht? whole radula generally, of a sub- 
sta~lceallied to chitin. Tlle very generally erroneous 
statements in the test-books lecl to t,he crilicism of the 
langurcge of Professor Lanlcester as tending to con-
tinrle the confusion. Chitin is surely as tlifferent 
chernically from horn as boue is, and it cannot be 
tlcsirable to continue to treat the two snhstances ilr a 
way to perpetuate an  error. Further tlala on this 
topic may be found in the  August ATaturuEist, pp. 
776-778.. . 

(2) '1 should be grateful to Professpr 1,anlrcster 

for the name of any recent niolluskhav~rig a ' shelly' 

or even a partially ' calcified ' jaw. 


(3)  The formulae given for the teeth, and the 
method nsed in making a formnla, as inferrcd from 
the text. which ve re  the warticular details criticised. 
are partly incorrect. i was wrong, I~oaever,  i n  
assigning a source to  thein. One (for i~~s t ance ,  
Patella vulgata) has the formula 3+3+1+8+3, in-
steat1 of 3.1.4.1.3. No molluslr has more than one 
median tooth; and the central figure of the formula 
mnst in all cases be 1 or 0. I find the  erroneous 
fornlula in Sars's text, though he  figures the teeth 
correctly. Again: Chiton stelleri has, like all Chitons 
hitherto examined, the formula G f 2 f 1f2 f 6 , instead 
of 0000.1.1.1.0000, which is given; but this is doubt- 
less copied from some other authority. I3ow ever, 
accurate forlnulae for the Chitons and Limpets have 
been accessible for some years. Agai~l :  the teeth of 
the radula are divided by nearly all modern stutlenis 
of that  organ into rhachidian or median, lateral, and 
uilcirlal teeth, -three series which have a~latomical 
relatio~lsto the radula, which are usually pretty clear. 
For lateral ' Professor Larilrester substitutes the 
term ' admedian,' whicll is not, as far as I Icnow, 
i n  use; and for the ' uncinl ' he adopts the term 
' laterals,' which I venture to  thinlr is undesirable 
as leading to confusion, and not in accord with 
general nsage. 

(4)  The grounds on which I sustain the generally 

accepted views of inalacologists, as to the relations 

of the groups Professor Lankester has compounded 

into the order Zygobranchia, are, that  the mere abor- 

tion of one of a pair of organs is not a character of 

orilinal value; nor are the cliaracters assigned to 

Zygobranchia applicable to all its members. More-

over, I ain of the opinion that  the characters which 

unite the R,hipidoglossa among themselves and the 

Docoglossa atnorig themselves are of higher systenlatic 

value than the characters here relied upon for dis- 

nlernberirlg t,hem. Ibelieve, that, had the learned pro- 

fessor made researches among a larwe number of these 

forms, he would probably be of th?s opinion also. 


( 5 )  Tlie characters of the adductor muscles, as long 
as me were ignorant of intermediate forms, seeined 
to afford a good basis for orders in the Lipocephsla. 
Now that we lrnow of forms which are rnore or less 
intermediate, in the Pectinidae, Ostraeiclae, My tilidae, 
and ol,her families, atld that  in the young (not e~nbry- 
onic) there are frequently t\vo addnctors discernible 
in supposed monomyariaris, with such forms turn-
ing up as Diriiya, and, more recently, Chlamydo- 
concha, all terlding to efface the supposed def in i t~  
limits between the alleged orders, i t  seems impou-
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sible to retain these orders any longer. Stoliczlia 
came to this vielv long ago, and much corroborative 
evideiice has come to hand since. Iii fact. there does 
not a t  present seem to be any good basis for ordinal 
divisions in the Lipocephala. The divisioils adoi~ted 
by Professor Lailkester are not unnatrlral; b11t they 
apltear to have merely a11 approxilnate value, 
shade into one another to such an extent as to be of 
little systerrlatlc use. 

(6) There ls  notlling to  Pre17ent any such concelJ- 
tiori; but, uiifortllnately, there is no evidence, as >et, 
that  it n~ould coiifoln1 to ally subjec t i~e  ~eali ty.  A 
parallel statement would Be, that the wool on a ewe 

replaces, the llorlls on a collceive 
that woolly or hairy serretlons may be so nioclified as 
to produce horns, and, in fact, clo produce them oc-
cas~onally. The irrlpoltance of the shell-qla11d in the 
embryo~iic co~idition of tile BIollnscn, as shonrl by 
l'rofe~sor I,anhester, tlian n l ion~  llolie ha l e  con-
tributed nlore raiuable iuves+igatlons 01, this topic, 
forbids that we sllo~lld consider these secondary en- 
ticl~lar products as its equivalent. That they are 

EPIDEdlJC CII'OLERA AKD ISFECTIOUS 
D J S E A S E S .  

TIIE presence of c h o l e l ~ ~this sUmmer ill 
foprn ill southern France, the appear- 

ance of sporadic cases at  videly scattered 
places alld sllipboard at seaports 

of the Enropean continent ant1 of I<i~gland, 
have brought western civilization once more 
face to face rritlr tn-o of the 111ost importaut 
I ) lThicll~ ll'oilerll ~ sciellce~ ~ ~ ~ 
org~llizatioll can be callecl up011 to solve. 

These ~roblellls just llom con1e home to e\ ey 
olle. but in ordi~lary years are put ont of mind. 

ness of Professor I2anliester's nor]<). nor delag nllat  I 
believe will be its eventual consecluence, -an im-
portant refo~rnation in our general niollnscan systems. 

W. 13. Dar,~,. 

The earthquake of Aug, 10. 

~t is a little remarlcable tllat tile earthtxuake-sIrock 
of y~sterday should ha\e  been felt u i t h  corisiderable 
force in the city of S e w  Haren, which is bnilt upon 
a sandy plain, while it was perceptible oil]y as a sllort 
series of Ihtcral vibmtior~s, lastlrig about a secollcl and 
a half, arid so slight that it mas unnoticed by lrlost 
persorls in tile vlcinitg of tile obser~atory. Tile 
observatory is built on a sandstone ledge, and is 
about a hundred and fifty feet above tide-viater, in 
(geodetic) longitude Test 720 53' 19.15", and latitucle 
north 41° 10' 25.45". 

At the time of the vibration the writer was sitting 
at  a table, and its probable origin at  once occurred 
to hnn. Allowing for tlie few seconds occupied in 
taking out his watch, the tremor occnrred at 2 11. 7 m. 
2.5s. ; and, as the watch at  that tilllevas 1.5 s. slow of 
the fifth hour west from Greeii-rvich locnl men11 time, 
the tremor may be set down as beginning at  "1.7 111. 

27 s. by this mean time; arid I shonld estiniate tlie 
nncertaintg a t  not more thaa 2 s. 

LEONARI) TyALllO. 
Y,IICcollege cbuer~atcry, A U ~11. 

On buaday, Aug. 10, a t  2h .  Sm.,  I felt an  earth- 
quafie, lastiIlg tllree or four secollds. ~h~ 
rriovenlent was from a little south of west, tonard a 
little north of east. The oscillatio~is Fere rapid but 
sligllt, with lnaximum interlslty between the first 
ant1 second second, when the niovelnent began grad- 
ually to decrease. Tlie accompanying so~lrid was like 

Jlothillg lesi tIlan idelltical with ~ l ~ i t ~ ~ ~  or left to the care of lal~oratory ile~otces, or of spines ill, I 
thinit, be admitted by any onr ml~o comlJares tlle cllargecl 1vit11 dcp:~rtments co~lcer~lcd o f f i~ ia ]~
figures of Reinclie and Hubrecht on C'hitons and Neo- 
menia respectively. There are also a great variety of n it11 public hygiene. 
other Chiton spines; and on some P~ssurellidae, and Tile first involves :t p,lrelv sc.ientific ques- 
even in some brachiopods, analogons strrictures mny 
be found. tion as to sthe causes, modes of olioin. aild 

I n  conclusion, Mr. Editor, permit me to express of propagatioll, of tile infec~iour so-
the hol~e  that tliese more or less ~~n impor t an t  ctcfects 
in detail. which are inevitable to all a.orli of a general calletl zyrnotic diseases : the seconcl, evo11 illg 
cliaracter, rnay not obscure rvhat I have e~~deavored itself naturally from the first, is  of a more
to state clearly (namely, the great ~ a l u e  and uscfnl- 

in~mediately practical nature. and deals with 
the ljrocesses best calc,Ilated to l,revent and 
a~ltagoiiize these cliseases, especially ~ h e 1 1  
presenting the~nsel\~esas epidemics. And 
these problems owe this 1n11ch to such epidern- 
its, - that by them as individnals, a ~ l d  
g o ~ e l l l l n e ~ l t ~  are stiln- (their repres~l l tZi t i~e~) ,  
lllated to a vigor of inqni,.y allclactioll which 
are never el oliecl by a cnstomary late of inor- 
tality, lloITever lligil, from elldelnic diseases, 
such as are a ln -qs  nit11 us : just as the stilll- 
ulrrs of prospective vant  often ineets nit11 
a ready response 75 here chronic destitut~on 
lnRkes all ille~ectnal appeal to Q-

phoid-fever, resembling cholera r e v  inucll in 
its propagntioll. demallrls a toll fi.om 
the populations of Eh~ropenncl Sorth Americtt, 

compared to which the occasio~lal r:tvages of 
cholcra beco~ne insignificant ; ailcl yet it is 

imlsossible to inspire them with an iiitelligelit 
(Iread of that enemS exl~ressing itself in pas-
sible and co11~p:zratively simple yrecautio~~s. 
Tile self-reliant Anglo-Saxon contiilues to re-
gard t~lj]loicl-fever with a nleasure of the same 
indifference felt by the fatalist of Illclia toward the ru,llble of artillery-wagons. J~~~~A ~ A ~ ( ~ ~ ~ ~ ,  

Cambl~ii:.e, A U ~10. cholera ; and the expla~lation is to be found, 


