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CO~lfMl%h~11' C R I T I C I S M .A N D  

~ P I : S I I ~ I ~ R - I ~ I Pin the *kmerican association for 
the advancement of science is readily attain- 
able by any one n-illiag to pa!- a small annual 
fee, ancl it is largely atl'ectecl bx tile localities 
n l~ ich  it visits in its annual peregrination. So 
many sections of the norther11 half of the 
r'liited States h a ~ e  already been visitcd. that 
onc would suppose the membership nrould ilow 
fairly represent tlle clistriirotion of interest in 
science throughout the country; Ihougli for 
rarious reasoils, aiicl particularly becauqe the 
association has never, at  least in recent years, 
met there, one wonlcl expect a feeble showing 
from the soutliern aucl Pacific states. 

An insl~ection of the list of prcsent mem-
bers shows, hon-ever, some carious anomalies. 
Tlle total iiurnber of membcrs is 2,011. The 
cities ha~ i i ig  the largest number of melnbers 
arc New York (153), Boston (142), Cincinnati 
and TV-ashinptoii (127 each). The nest  high- 
est is Xontreal ('il), where the ineeting was 
held two Sears ago, which distnizces Pliiladel- 
phia ( S l ) ,  which, in its tnrn, is scnrcely ahead 
of St. Lonis (49) ancl Cambriclge (47).  Ken; 
H:rren (30). v i th  all its scientific activities, 
is not so far beyond Hartford (19) as n-e 
should expect. Chicago shows a meagre n~im- 
ber ( . 2 G ) ,  and is snrpassed by Baltimore (28). 
Salem, as the nominal heailquarters of the 
association, hardly respoucls I\ ith creclit (2U) , 
while Ilinnexpolis (31) surpassci C'llicngo 
aucl Baltimore. Providence (15). vhere the 
associatioil has not met since 1855, malies a, 

better showing than Indianal?olis ( G ) ,  ~~-1lereit 
met in 1871 ; or D~lb~iqrte ( I ) ,  1872 ; or Detroit 
((i),1875; or Buffalo ( Id ) ,  1876. Several 
of tliese are surpassed by Xew 0rle:ins (10). 
near which the associatiotl never rrntured, and 
b? San Francisco (6) , still farthcr removed 
from its activities ; ~ h i l e  Charleston, where 

the association met in 1850, finds no represen- 
tation nhatsoever. 

More t11ai1 one-thircl of the associati011 conle 
'from Key  TorB (3-19) ancl Xassacl~nsetts 
(34 I ) .  Ohio (208) comes nest, fo l lo~ed  by 
the l3istrict of Columbi:t (129), Canaila (120), 
and Pelinsylrnnia (11 1) . No other states fur- 
nish more than 100 inembers ; but it is nn- 
expected to see Connecticut (73) neck and 
l~ecli with Jiissonri (7'2)  ; Rlloile Islancl (29) 
far in ztilvance of TTermorit (18) and l laine 
(14) ; l\iichigau (25) below ni in~~esota  (34) ; 
ICansas and Xebraslta ( 5  cnc.11) following Colo- 
raclo (9) ,  and eren Sew Brunsniclc, Alabama, 
Florida, Texas, allti West Virginia (7 each). 
l<etltncl<y (31) snrpassos Iowa (25). and 
Incliana (39) lags far behincl Illinois (69) .  
An esamii~ntion of the list on tlle basis of 
population would, no doubt, prove interesting. 

I-Iow oltl limy a newspaper 1)e and still be a 
newspaper? This question has been 1111 for 
decision before tlie secretary of the treasury, 
an;1 i t  has been decider! that :t nen-spaper 
ceases to be a nen.sl)aper when it has another 
bc.;ide it. One ne?~-spaper is n newspaper : tmo 
or Inore newspapers sewed together arc not 
~?ewspxpers,but fonn a booli, ' at  least printed 
matter.' All this ineans that a Nen--Pork 
importer desired, a.; his custoiners most cer-
tainly desire, tllat some bound volrtines of 
1~eriodicals should be adn~itteil free of cluty as 
pel.iodic:tls, as, aceorcling to tlle last laars, the 
importer thought they should be. But 110 : the 
ilecision has come down, that " it is fair to 
holcl i t  was this fresh anrl concurrent statenlent 
[which cliaracter it loses . hen liept for a year, 
and then fasteneil np  with its fellows '1 that 
coilgress 11ie:~nt sliould go free, and not (so 
far as news is concerned) the stale sheets, the 
accuinnlation of the year." Cannot all T V ~ O  

may he affected, as are all readers of foreign 
journals, bestir theniselves to prcrent such 
~icedless restsiclions of their rights ! 
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The particular volumes upon ~vllich duties 
mere called for ill this case. were bound volumes 
of the Annules de de~,t~citologie and Anlsnles 
cles malaclies de l'oreille, -books mhicii do not 
enter into competition with any produced in 
America, and which never can. I f  oiie ~vants 
a n~uiliber or voirrme of eitlier of these a~lnales, 
he i r i~~s t  have it,  aiicl nothing else will do ; ancl 
no reproductioil is possible, on account of the 
limited demancl. We have, then, one more 
decision wlticli interferes with Anieriean stu-
dents, malces their ~ o r k  the more expensive, 
and in 110 possible way call benefit the Ainer- 
ican book-nlaker. Coiigress had granted a 
little relief, but that little has been made less 
by a thoughtless decision of the treasury. \Ve 
say thonghtless ;' because it is linown to but 
few, outside those iinmediately interested, thnt 
the ap~ara tus  ancl hooks used by tlie scientific 
men of Alrleriea must to a large extent be 
bought where the -  are principally produced, in 
Europe ; reproclnction being out of the ques- 
tion, both on account of the linlited demaiid, 
and, in c~tsc of apparatos, on accotuilt of an 
iiistrumeiit being to soaie extent a ~ io i l i  of 
art wl~icli only one man inay be ca~ab le  of 
brii~ging forth. 

TEIEgreat question of our time is, How sliall 
we better our iriethocls of etlucation? ?'he 
main efforts to this eiicl seen1 to be to better 
the system. The real need is of better teach- 
ers, not more painstakiiig or devoted teacl~ers, 
for in these regards there is little to be desirecl ; 
brrt, as a class, our teachers are men and 
women wliose opportunities of cnlture, whose 
~neansof obtaining a broacl riem of the sub- 
jects they teach, are deplorably small. Pear 
by Sear the ir~unber of those who go to the 
teacher's mork frotil any thing like a uniler-
sity training become relatively fen-er. The 
normal school is, unfortunately, talring the 
placc of t!ie university as the place of training 
for instructors ill the primary and secondary 
schools. These institntions are adiirirabl~ 
contrived to serve the il~~tnecliate encls they 
seek to attain : they malie business-lilie but 
slenderly proviclecl instructors, ~vho do their 

routine work better than those bred in sclrools 
of broacl learning, bnt 11-ho miss the best that 
a liberal trailling has to give. Tlte nor~nal 
school is fixed in our Anierican SJ-stem cer- 
tainl-  for fifty years to come. The practical 
qaestiorl is, TIThat can be done to lift tlieir 
morlrr to a higher lerel? 

There are two nays of doing this, each of 
mhicli seeins worthy of debate. One is to 
m o ~ ethe normal schools to the seats of good 
ttniversities, a i d  nliiigle the university teach- 
ing with the strictly technical iilstruction i11 
peclagogic*~. The very presence at  a nniver-
sity will give a lift to the ideals of the pupils 
in the normal scllool. It mill cost a pelilly 
more to train the ~-outli than it does at  pres- 
ent, but this is not a question of pennies. 
Kobocly reclrrons pennies in war;  ancl this 
R-orli of education is thc eternal R-ar of mail- 
Iiiad. Another, cheaper, less cifectire, but 
still possiblv ilseful plan is to g i ~ e  the norrnal- 
school teachers an ocuasional year of residence 
at a u n i ~  ersitj,  n-here tiley may for a tiirie pnr- 
sue linorvledge for its own sake, ancl wide11 
their vien-s of their great worli. IIarvard uni- 
1-ersity non- allo~vs its teachers oiie year in 
swell for private stucly. The state co~~lcl  
afforcl to do as veil 13y it9 r~or~nal-school teach-
ers. I f  we lift tlre grade of onr teachers, the 
' s j  stem ' n~ill tnlie care of itself. 

Tr re  government printing-oficae has recently 
issued a catalogne of the aquatic maiiiinals es- 
hibiteit by the national nlllbeuin a t  the great 
iiiternational fishriies exhibition in Lolidon last 
year. I t  ooi~sists of a general account of the 
more interestiag seals and n~hales of our coast, 
with a briefly annotated list of all the species 
eshibited, and is preparecl by Mr. k'. W. True. 
I t  detracts very n~ncli from its V ~ I L I Cthat i t  was 
not printed, and reacly for sale or distribution, 
at the time of the exhibition. To appear now, 
when the collection is silippecl to another co~l- 
tinent, seerns soinemhat of a farce, as its whole 
value now lies in what it coi~tnins cqxzrt frorn 
the collection. Either \+-e should revise oar 
dilatory, and at  the end hasty, legislation in 
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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 occnr the words, ' a  chiti~lous band ( the  rad- 
ula).' I shonld be glad to know if JIr. Dall has 
undertaken any 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-


