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iiidivitlual of all those contained in the plate. 
I t  XT oultl I)e interesting to know 11hat effect 
on tlie composite its absence noultl produce. 
Tliis clemc.iit of what \T e may perhaps call 
p r e l ~ o t e n c ~is mobt 11licl~ to  disturb t l ~ e s e  com-
posite c l ~ ~ l ~ ~ l e a t i o n s  very; for, tliongh i n  itself :L 

i~ i t e res t i l~g  it seems to be l~hei io~ncnon,  sorne-
what of ail obstacle in this use of tile new art.  
JVith tliis gre'lt contribution of C t ~ l t o n  nell in 
h:tncl, nTe m q at  length hope tllat Ire shall be 
a l ~ l e  to  enter up011 tlle s tud j  of that nnes-
l~lorcil  iealln of the human face, and ph j  siog- 
nomj become a tolerahlj exact science. Sonie 
sac11 llloce\s as  this seems to offer the only 
cli:~nce of ol)tniniilg valnable generalizations 
in tliis field of inquiry. 

'I'III:c r ~ r z ~ s s 'conlinittee of Montreal, folmecl 
to  RI I :tngc fur the el,tertainment of tlle British 
a?so~~:ttioiilast summer, has eyel j  reason t o  
be congratnl:~tetl on the success of its enter- 
piiic.  Kot onlj \ \ a s  the meeting a maiIied 
snccess in every point in wl~ich tile citizens' 
coni~nittce hail pon-er to contribute to it ,  hut 
the re i~or t  prescntetl a t  its finnl meeting a fort- 
night r?go silon~etl wit11 n h a t  care it had em-
l)lolc.cl the fc~iitls intrnstcd to  il. Parliament 
gsmltetl 520,000 tovarcl passage-money to tile 
l31,itisll n ~ e m l ~ e r s  C Y -; and thi i  was so cnrc f~~l ly  
pendetl and accoontecl for, that  thcle remains a 
consit1eral)lc S L I I ~ I  bout $2,600) t o  colei. i n  
t o  the t reusal j  , - a  nenr experience for a pnr-
1i:imentury grant  of this sort. The  Dornin~on 
govern~neut  f~11 tliel*~otctl$5,000for genela1 e s -  
penses, the corporation of filontreal an cclnal 
sum. ant1 tlle citizens snbscril~ecl $4,580.9 7. 
r .Lliis. too, tins been rnaiiagetl n it11 s n c l ~  care. 
that ,  apart  from the expenses of the meeting, 
the cornniittee is  able to  l ~ a l ~ l i i l ~  ctlition of an  
ft'tern li~unc!~~ctlcopies, largely tbr grat11ilons 
c i l cn l~~t ion ,of a ~ o l u m e  of econo~nic 1)npers. 
and then liave on 11antl a s~irljlus of $1,300. 
'I'llis tllc coinillittee reconln~cntleil slionlcl be 
g i ~en to JleGill  college in lecognitioil of, and 
p a ~ t i a l  co~npensntion for. its libernlity io  pla- 
cing t l ~ c  builtling and gronncls of the university 
a t  the clisposal of the associ:ttion. This  was 

votccl wit11 the niiilerstnntli~~g that  il should be 
nsecl in so~i lc  special Tax,  such as  for prizes 
o r  scholarshil)s, to  commemorate the meeting 
of' the  British association in Montreal. Tile 
success of the ~ o r k  of tlie cornlnittee n7us he- 
liered t o  be largely tlne to  the excellent jutlg- 
nieut and nn~rear ied  service of Mr. D. 11. P. 
W a t t  ancl Lient.-Col. Crnmforcl, to  the fornler 
of whom his associates 1)resentecl a pleasing 
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The ontogeny and phylogeny of the hypo-

glossal nerve. 


1.r cannot be otl~erwise than gratifying when two 
i~ivestigator., trnrellirig along entirely distinct paths, 
u n k ~ ~ o w nto each olher, find theiriselves sud~lenly 
broiiglit face to face rrporl tlie sarne star~cl-point. 
1I:tecliel's cl ict~~ni,  that the ontogel~y of ally for111 is a 
brief rec1s l j i t~~l :~ t i i i  pliylogeily, is continually of its 
receivirig :.::ontir~~~ation, consiilera-and, taking into 
tiori c e ~ ~ o g e ~ ~ e t i c  ~nodificatio~is,nlay be accept,etl as 
a dogma. If, tlien, a theory as to the past Iiistory 
of any form or orgi~11 wllicll has beer1 deduced from 
enrbryologicnl clnla is also to be tleducecl (ar~tl  that, too, 
inclepenclently) frorn comparative ;matomica1 stntfies 
of aclk~lt fo~xis ,  there are stroll;. reaso~rs for its ac-
cept ance. 
9case of this kind has occurred quite recently. 

Since \.all \Tijlie's interesting and important obser-
vations on Llie lilesoderln segrneilts of the elasmo- 
branclis, the  view that  the hypoglossal nerve Iias 
bee11 dcriveil by a separation of fibres from the veri- 
tral roots of the vagus has very generally ]jeer1 ac- 
cepted. I n  a paper very shortly to appear in the 
' SL11dii.s from the biological laboratory of the Jollris 
IIoplrirlr univer>ity,' a n  elltirely d i f fd r e~~ t  view will 
be srtpportecl. 

Frorii a con~parative study of the origin and dis- 
t r ih~~t , innof the anterior cervical nerves in the  
various orders of the class Pisces, I liave been lcd 
to tlre corlclusion tlrat tlie po.;t-occipital nerves, as 
they may be terrnetl, of A~li ia a r ~ d  otlier g:~~ioid 
forn~s ,are cornparablc: to the anterior cervical 11erves 
of tlie elasrnobranclls, and in tlie teleosts and mar-
sipobraliclls have passccl bacltmarcls, and beconic in- 
corporated with the first spinal nerve. 'L'he apparent 
first s l~ i r~a l ,  tlierefore, reprrserlts three nerves. 111the 
urodelons Ai l~pl~ib ia ,  oile finds, however, an  arrarlge- 
illent more sirnil:~r to ~ 1 i : ~ t  obttriris in the elasmo- 
bri~richs, t l ~e r e  beirig iri t l ~ e  anterior spinal region 
tl11,ee ili>tii~c.t nerves, tlislributiou~vhose co~nb i i~ed  
resernljleq rcry clo>ely that  of tlie first spi~ial  nerve 
of tlie telc~osts, and may t l~e~.eforebe co~:siderctl its 
equil-alelit. 1 1 1the  Aliura, there is a reductiori ill the 
~ i ~ u n b e r ,tlre first nerve disappearing, or  filsing with 
the seconil, SO that  t v o  nerves here fulfil the fu~rctiorr 
of t l ~ e  oriqinal tlii'ee. 111 all t,l~ese ichtllyopsiclan 
for1114 there is no trne liypoglossal, this rirrve ~n ,~k i r i g  
its appearance in the Sai~ropsida. From its t1istribt1- 
tioli, it is appare~ltly homologous vc.itl~ tlie three an- 
terior spi~lal  nerves of the  urotleloas Ariipliibia. As 
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a result of these comparisons, it may be concluded 
that  the hypoglossal nerve of the Sauropsida and 
Mammalia is not a separation from the anterior roots 
of the vagus, but i s  formed by the coalescerzce of a 
number -probubly three -of anterior spinul ~zerues. 

Since the completion of my manuscript, the last 
number of the A r c l ~ i v  fiir anatomie und pl~ysiologie 
hss  been received; and therein is a paper by Professor 
Froriep of Tubingen, dealing, among other things, 
with this very point as to the origin and morphological 
relations of the hypoglossal. EIis observations were 
carried on by means of sections throrigh very young 
sheep and cow embryos; and he was able to perceive 
tha t  the llypoglossal at  an early stage consisted of 
three disti~lct parts, which eventually unite; the 
union occrirring first near the origin of the nerve, 
and proceeding centrifugally. To emphasize the 
similarity bet~veen Froriep's results based on embry- 
ological data, and my own deduced from anatomical 
facts, it ~vii l  be well to quote a sentence from his 
paper. I n  summing up, he says, "The hypoglossus 
is formed by the union of a number of segmental 
spinal nerves, each of which is cornposed of two 
roots, -a ventral and a dorsal, -exactly like spinal 
nerves." J. PLAYFAIRMC>~URBICH. 

john^ Hopkins uiliversity, Baltimore, Md. 

The Wisconsin bill relating to the instruction 
of deaf-mutes. 

I n  Science (vol. v. p. 324) you state, that, until the 
present year, no special provision had been made in 
Wisconsin for the education of deaf-mutes. This is 
a mistake. The Wisconsin institution at Delavan, 
one of the best in the country, has been in successful 
operation since 1852, and two private schools are also 
in existence. The returns of the recent census, how- 
ever, have shown that a large nurnber of the deaf 
children of Wisconsin are growing up in ignorance, 
and that  existing provisions for their instruction are 
inadequate. Tlie bill that  has just passed the Wis- 
consin legislature is an attempt to remedy the evil by 
a change in the policy of the state towards her deaf 
and dumb. The new plan rnay be tersely described 
as the policy of decentralizatio~z. The old policy 
of centralization -that is, the policy of collecting 
into one school all the deaf-niutes of a state-
has everywhere failed to bring under instruction a 
large proportion of the deaf-mutes of school age. 
For example : there were in the U~iited States in 1880, 
according to the last census, 15,089 deaf-mutes of 
school age (six to twenty years) ;while the total num- 
ber of deaf-mutes returned as then in the institutioils 
and schools of America was only 5,303, and rnany 
of these were beyond the school age. A sinlilar re- 
sult  is obtained when we examine the statistics of 
each state taken separately. 

Parents have a natural reluctance to part with their 
deaf children, ~vho,  more than others, require home 
care and attention. But education in an  institution 
involves separation from horne. Some parents will 
not part with their children excepting on compulsion ; 
others delay the separation until the most impreision- 
able period of life has been passed; and stlll others 
deprive their children of education on account of the 
value of their labor at  home. 

The nearer the school can be brought to the home 
of a deaf cl~ild, the less likelihood is there that he 
will escape i~istruction. The promoters of tile Wis- 
consin b ~ l l  believe that in rnany of the incorporated 
cities and villages of that state the deaf children 

could, with limited state aid, be educated in the local- 
ities where they reside; and that, if day-schools were 
established wherever possible, the institution at  Del- 
avan would be able to accommodate all who could 
not attend a day-school. 

The bill grants state aid to any incorporated city or 
village supporting a school for deaf-mutes, to the ex- 
tent of a hundred dollars per annum for every pupil 
instructed. The state appropriation alone will prob- 
ably be sufficient to provide a teacher for a school of 
four or five deaf children ; but even a school contain- 
ing only one deaf child, which, of course, would have 
to be supported rnainly from local sources, may, by 
complying wit11 the provisions of the bill, receive 
state aid to the amount of a hundred dollars per an-
num. 

Under such a law, there should be no excuse for 
lack of instruction. Public opinion will probably 
compel the education of deaf-mutes: for, if allowed 
to grow up without instruction, they very easily be- 
come dangerous members of society; while, if edu- 
cated, they become good citizens, amenable to the  
laws of society, and sources of wealth to the state. 
If only as a measure of economy, the Wisconsin 
bill demands consideration; for thr  average per capita 
cost of the education of a deaf child in an American 
institution exceeds two hundred and twenty-three 
dollars, whereas the cost to the state, on the SViscon- 
sin plan, is limited to a hundred dollars. 

B L I ~other considerations are of still greater im-
portance. I t  certainly seems reasonable to expect 
that  the Wisconsin plan, consisting of a central 
institution and a large nurnber of small day-schools 
scattered throughout the state, will bring under in- 
struction a larqer percentage of the deaf children 
of school age than mould be possible on the institu- 
tion plan alone. Instruction can also be com-
menced in the day-schools at  an earlier age than 
heretofore; so that  many pupiis could receive pre- 
paratory instruction in a day-school before entering 
the institutiorr, and thus be enabled to receive from 
the institution a higher and better education than 
they could otherwise hope to obtain. 

ALEXANDER GRAHAB~ BELL. 
Waehington, D.C., April 2 i .  

A complete fibula in an adult living carinate- 
bird. 

The only Bno~vn bird with a cornplete fibula is the 
Jurassic Archaeopteryx (Marsh, Dames). The fibula 
of all birds is complete during the early life of the 
embryo. I find in an adult Pandion carolinensis of 
Prof. 0. C. Marsh's collection an entire fibula, but 
with the distal end of it not in front of the tibia, as i n  
Archaeopteryx (Marsh). I t  wonld be iriteresting to 
examine the embryos of this bird; arid I will be very 
much obliged to anybody who can send me any of 
them. Ds .  G. BAUR. 

Yale-college museum, New Haven, Coiln., 

April 24. 


Digestion experiments. 

I have read with some surprise the comments by 
Dr. E. 1,ewis Sturtevant in Sciexce, April 21, upon 
my article on 'Errors in digestion experi~nents,' inas- 
much as I had no intention, in that  article, of assert- 
ing or itnplying any thing whatever in regard to other 
experiments of that character in this conntry. The  
purpose of the article was to call attention to the 


