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of tile nndicilcc can  follow him.  Lcl liinl by a chilcl who  had been fittccl fo r  txlciug tllem 

n l n - n ~ s  l ,ei l~rnil)er t l ia t  tliere :ire some  s ta te- u p  by t h e  riglit kiilil o f  prepmat io i l .  Tl ie  

meilts  wliiclr t l ~ c  rnilicl e :u~not  rcarlily r cee i~e  a rgumen t  i s  a novel one ,  a n d  it cer ta in ly  seenis 
t l lroagli  tlie por ln l  o f  tlie cn r  : a n d  the re  :Ire 

but  fev- ~r l l ic l i  c.:~nnot 1)e simnitaiiconsly prc- 

sentc(1. bo th  t o  t h e  eye  and tlie ea r .  Tl ic  dia- 

g ram.  t h e  priilt<!tl f'ormtil:~. tlie nbstrnct .  ln:~y 

cos t  tlie s1)ealter n, l i t t le cspcnciitrire : 1)~iti t  

will save  t h e  hcarcr  n ~ c x 2 1 t i o ~ i s  oul lny  o f  t ime  

attention. TiLi?cl,I,et tllcrc I,e l i l,c,rzLI 

ina~.gii i  allon-etl i h r  social  iatt:rc.o~irsc ontsicle 

of tlie meetings.  not; lilercly for  l)ublic. recep- 
tioils all(1 excurs ions ,  for l]losc inforlllal 

introclnctions a n d  intcxrrienrs ~ r l i i e h  t o  m a n y  

persons  a r e  t i lc  l ~ e s t  part, of scielltifie 

ings .  lye  sljoti!tl riot t hen  licar i t  s a id  so 

plausible. 
--- -- -~ -

LE?'I%I:S 7'0 T H E  EDITOR. 

Change in the color of the eye. 
Rciei7ce,!,. :jGi. you say tile color of iris. 

' after early cli~ldlioocl ' ' does not vary with age :' 1 
t l ~ i n kT can give yo11 poeit iv~ evidence I l~n t  it does. 
3Iy oav11 eyes wcre calleti blacli ( in  reality darlc brown) 
until afier 1was fortv years old. Abo11t Itiat time 
they cominc~iced lo change, :rnd are n o n  b!ue-p~,ay, 
witll streal<. of ligllt, iiazei, n.llicll last a r e~ns l fn t l i l l g  
oxit. The snnie tliinglinppc~ictl \ ~ i t l ~  eyes.lliyfatl~er'> 
J rernelnber liirn a t  forty years and urider, ~ i t 1 1  
t ~ l o r o u g ~ ~ y  a,ltl thel,t: are I,(,l.lrnits of llimbl:lcl; 
~ l i i c h  cli0\\7 Iiim t l i ~ ~ s ;  forty and fifty, bnt ~ P ~ W P C I I  

liis eyes clrallged, a ~ i d  rreiitunlly bec:ime a blile; wit11 
,ligllt tint of llnzc,l, llol ,,ot,ieeill,le witllollt 

often.  'rllis v:ollii( \)eel1 :I very  l ) l e ~ ~ a l l t ;  close ob?el,v:\tio~l. I F .  17lcCuc~u.1 1 a ~ e  'J'ufi::o~o~:~; 
rriectiiig \?-ere if. n o t  Solx t h c  1)apcr~s wllicli wcrc  

yead .'' 

I!L lllilii.?IiT< liraclc ill on(, of ill(, pape r s  1,c:rc1 

before t h e  recelit \\-oln:iil's collgress ill R:\l:i-

m o r e  s ~ i g g c s t s  :ul i i~ t e r e s t i ng  s rgn~ i i c i i t  in f i \-or 

of tile l<in(leigartrl l .  3 t  is tveli jinowll, tl?:lt, 

i l l  i t s  developlnent,  e ach  new-born beilig p:isscs 

tllrougll \-cry mlicll tile s a m e  ~ t n g c s  i l lat  llis 

:r~lc.eslom El:;\-2 bee11 t l -~ro~igl?  E.:i(:ilhci'oi,c h im.  
:lpLer birth,  tlle sroTri,il of t i l c  c.],ild's illtelli-

pc,nCC ~i ln l1 l : l te~  tllc piY3gl'Cs:i of tllc bllnlall 
i.nce from ti le c20nciitiollto t l ln t  of  cil-i-

! i ~ n t i ~ l l .i t  llns bX1l ~ l i ~ ~ l l  alld1 . ) ~  ~ " ' C J - C ~ ,  
n.llo l,n\-e sl,iclieclill~~i,l~.~r\-c'~ol,,IIC1l~, 

t h a t  a f n c u i t j  1?liicll llns irccll ncqllired by 
tlie n t  late is l a t e  in maliillg 

its n!jpc!:rinnce in the child. XOT-~.:reatlilig 

2il, (1 it;illg are :,,rts of colllpnratiT.c,y recellt 
a c i i i e ~ c i n c i ~ t .  $:I\-age r n a i ~  could rc : i l~  aiiil 

sol,7 llo,lscs7 long 
Iie could comin~ulicatc? his tboliglits to :I person 

a t  x d is tance  b y  me:lns of' x - r i t t c~ i  s l ~ e c c h .  

'r]lere i s ,  tlleil, yensol1 t o  Ijelieye t h a t  c.llilcl's 

geile1.nl ilitelligencc mould he  'r~est; t ru incd by 
h im s]iilfrll ill maliy ].;illcis o f  mnl lua l  

l a l ~ o r  before heg i i~ l l i ngto to r lu re  liim wi th  

letters ; and t h e  molnl t o  be tlerivctl is, t ha t  

p r i i l l a ~ ~ill~tl'lI(:tiOll 8110111d b e  in s t l i i~ t io l l  ill 

m:lnL,al ilcsteri~y, n l l ~tl lat  rearling and  n,ritillg 

could be  learnetl with pleusrire a n d  with c:rse 

Sorwich Town, Conii. 

The eggs of Qrnithorhyn@hur;. 

The ei1iloria.l conrrilcnts in ~ , e c e l ~ t 
a iinrnl~er of 

Scieizcc (11.412), oli t l ~ e  rer.ivr%l of for{:o1 lrii staterner~ls, 
Icatl lile to lielieve that some Inore oltl l i i i ~ t11'r may be ,,,iT-ecl ,Titll y,rofit, rrl,c lelegri,n, serlt l o  tile rlleet-
irig of t.lio Dritisll association fl.or11 T'roic-sor Liver- 
setl~ge, n ~ i r ~ o ~ r ~ i c i ~ i g  Op 3ir. \V. 15.tlie fact :~~cert;iilietl 
~ ~ ~ iv ,  , ~ ~l~ S c i e , l c r ,~ l),~ 111;!,, Orrl i t l loi , f lync~l l ls  
e-gs, 1i:is hceli ~ ~ i i i v ~ ~ ~ w l l y  11nilctl as :in entirrlg new 
discovery; :i~itl n 1111iii11or of tllc promil~cnl. !:rili4l 
xoo~o,micjr~j,lvllol,i n-cllu(l pleasi,re ol n-rlcolllillg t!, 
~\Ta~hill:;tolii~ece~iti>~,were wl:tlvilre lhnl the ox-ipari- 
ty of  t11e Illolrolrc'nie lint1 long before 11ec.11 tleiiriitcly 
~ L r l l l l , l t l l c r L ~ ~axill eqa figuuecl, ~erer t l lc les ,q ,  Pncl, 
isttlie C;rct; :11id an esiellsi~t: series of old conln~e~i ts  
autl al~lilications of Ihc fact, :i],jie;irs i l l  the literature 
,,f zo;j:o~y. 1 neeil only refer :,o sollle of tllc Illi,st 
p ~ ~ n ~ i n e n h ,otlxrs cnii€ollo\v 11p tlie suhjech in the ~11~1  
p~~hlic:ttiorisof tile clay. 

Ill Is.!, ($:.offroy Kaillt.I*jlajre puhlishcd a. rllell>oir 
in t11c f l ? ~ i i n l c st l c ~scic.ilcrs ?rcrtiirelles (xviii. l z i - 1 ( W ) ,
ill \vIiich he re]>rotlncetl :t~liclure ql' a12 eqg  of the liatu- 
I.:LI size (111. 3. fig, 4) .  This mas coniniunicated lo  liinl 
by l'rof. Robert E. G~.:rntof lo tic lo^^, ~ 1 1 odre~vO I I P  

of n 11e.t of foar obtairictl by n Xr .  IIoln~es. Two of 
tlieie q g s  Irere rcportccl to have beer) obtained bv tlrt? 
' bIus4':"ni cle Manellester:' a.11t1 i t  noillil he well for 
our Xai~cl~es!er friends to l~nl i t  them up,  a~it l  see 
wl~etl irr  they are still to 11s foniid. As a rcsltlt of a 
general belief in tlie oviparitg of tlie aniriixl, several 
of the nat,nralisls of tlie dny revised the cla.sificatiom 
of tile vertebrates. 

I n  lei30 Dr. Joh. TTxgler, i11 his 'Natnrliches 
systelll cler. arnphibiell, llrol,oseil a pecllli;tr elas% 
(Gryplii-Greife), in which, however, by illeyitiniatr 
assnrnptions, he inclarled the ichthgosmlrians, plesi- 
os,llr i,,,,, alld ptero(lactyles. 

111 1831 Charles L. 13oli:tparte, pri~ice of RInsiqrla- 
no, in liis ' Snggio cli una dist~ibuzione m e t d i c a  
,jegli allill,ali .rel.tebrati,' also isolatec$ tile llloI,o-
trellles as a peculiar c l a ~ s  (3foliotreXIla), defining i t  
in the followirig terms: "I hloliotrerni sono anilllali 
vertebrati, :t sallgue calido, ouipari, yuadrupedi; respi- 
'.a110 pnr lnezzo di polrnoni; 11aririo u11 cuore bilocll- 
1ai.c 11intlr.ito." 

~ 1 1 deve11 lo11g before the egg n~zs  thus figure,l, 

mailto:Qrnithorhyn@hur;


- - 

and, i t  may lie said, the oviparity of the monotremes The numerical measure of the success of 
firnil7 establisl~etl, the  fact had been antlioritatively predictions. 
prociainled. Sir Jolin Jamiso~l,  for instance, espe- .cially tleclared that  ' the fernale is oviparous, anti lives 
in  burrows in tlie grountl ' (Trans. Liitiz. soc. Loizclo?~, 
xii. 11. 585). Tlie Rev. Dr. Flc:ming, in his ' l'liiloso-
y~hyof zoiilogy ' (ii. 213), pubiisbecl in 1322, rcniarliecl, 
that, if tliese animals are oviparous (and me can 
scarcely entertain a doubt on the subject, as t he  eggs 
?~i (vebeen ti,ccnstt,itfeclto Lonilon), it woultl be intesest- 
ing to l i n o ~ \ ~  Fnrther,tlie nlaniler of incubation." 
Flemirlg refnsed to admit tlre nioriotrci~ues among 
i,lio inammals. cliridiriz tlic Vcrlebrala 'will1 warm 
blood ' illti, ' i ~ ~ n c l r a p e ~ sanit ' f o r r ~ ~ e r' birds,' and t l ~ e  
into ' I. Afn~nnrnlis' ( '  1. Pl;~cc.ntiri,ia' pcdota and 
apoda, and ' 2. Mai~aol~ialia'j,un11' 11. Jloiiolreinata.' 

But, notwithitanding all tliesa facts, scepticisni as 
to tlre trutll of the represt~utalioris and nuthenticity 
of tlie e g g ,  developed into ~ ~ o s i t i r o  disbelief ; and 
Bonapartc lliillself recanted, :~nd  took tliaL clecidcclly 
retrijgr;tde coursp, \vliicl~ o l l ~ c ~ s  llatl ent,ered ul?on, of 

associati~rg the nionot~.c~ines 
lvit11 tlle marsnpials in 
tile u ~ ~ i ~ a t u r a l  and ar1ifici;tl ~>egntive gronp of Ovovi-
vipara, or lmplnccnlalia. I. too, \vas so far influ- 
enced bv the ~~veva le~ i t  scej~iicisnlor disbelief, aucl by 

the similiarity of the rnonot~~ome 
egg to that  of a rep- 

tile, tliat I rrtai~retl vivi1)arih.v as a special attribute of 

She mallitnals ill 1872, ~ ~ l t l ~ o ~ ~ g l i  
I cleclined, on ot,ller 

evidence, to inclutle a snl:~ll size for the eggs in niy 

diagnosis of t l ~ e  class. I illen, also, atlol~tiug tlie snb- 

classes hlouoilelpliia, Dideipliia, and Ornitlrodelphia, 

segregated tllern i~rt,o tlic nlaior groups, cornbilling 

tile first two under thr  nalne Eutheria, and coutrast- 

iiig tile last as tlie I'rotot11ei.ia. These 1i;inles linre 


Suppose n-e have a method by whiclr questions of a 
certain kind, presenting two alternatives, can in every 
case be answerecl, tliough not always rightly. Sup-
pose, further, that a large number of snch answim 
have been tabulated in comparison mith the evelits, 
so that  ~ v o  ha\-e given the following four nutnbers: -
(act), the nlrnlber of questions for which tlie ansmers 

were the first way aiicl tlie events the first way; 
(ab), the nnmber of questions for ~vhicll tile answers 

were the first x a y  ancl the events thc second 
way; 

(bn), tlie number of questions for which the answers 
mere the second way and tlie events tlie first 
way; 

(bb), the number of ynestions for which the answers 
were the second way and tlie events tile second 
Tvay. 

Then tlie problem is, frorn these data to a r s i ~ n  a 
na~nerical  measure to tlle success or scicnce of the 
metl~od by ~vhicli the  answers have been 11roduced. 
l l r .  G. I<.Gilbert ( A m ~ r .  i~~eteorolo:jicnl Sep-jozijl~~al, 
tember, 1664) has recently proposed a lor~nula  for this 
purpose; and I (1esii.e to offer another. 

I rnake nse of two princil~les. 'l'lle first, is, that  ariy 
1 . ~ ~ 0inet,liod.: are to be regarded as equal approxima- 
tiorls to co~uplete k~iowleclgc, rrrhich, in tlie long-nnl, 
worlltl give llie sxnie values for (uci), (ab), (ha), and 
( b b ) .  The  second principle is, t,l~at i f  tlie arir;wcrs 
liar1 been obtained by selrcting a cletermiiiate propor- 
tion of t l ~ o  queslio~ls by clixi~ce, tobe answered by :rn 
iuf:rllible ~vitness, mllile ~ l i c  resL were answered 11y 

since been acceptetl I>ylJrofi:ssors ITnsley, B'low~r, ant1 ail utterly ignorant person at, random ( T L S ~ I I ~ves $ I I ~  
others; antl, iriasinucll 2; Professor IIuslcy did not 710 xvitli tlelel'niinale ~'elativc frec1l1encics), then tlle 
nccredit tlieir origiii, they lia\e been asc~ibed to liim. approximation to ill tlre :znswcrs so 011- l i~lo~~It=tl<e 

~ i l d .  1lOi~t?~e1.. l,llFLt P T O ~ ~ S S O ~ '  ~ I I S \ A Y  1 1 : ~ ~t a i n ~ d  ~vo~i l i l  11sthe fracl,ion expressing be rneas~~rcd 
restricted the na,~rle Ei~tlleria, altliougli nppare~ltly 
witli a hypotlit~tical cjunlificntion. to tho rnoiioilelplis, 
wliile lle lias c o i ~ ~ ~ : d  ut:iv nirlne (AIetntl~oria) for tlin :h 

marsol~inls. I CRii to apj~recinte the licecl for si~cli  
inodifications, miiicll viitiinlly beconie t,s:tct syno-
nylnes of Xonotlcll)I~ia or l'lacentalia, antl Ditlelphia. 

li'inaliy, tlie old tlnta. :ts 1.0 the oviparity of mono-
t ren~esbccw~iie alrno,t lost, to nic:moly, so lllat no one 
has recailctl them since tllc rt.iliscooer~~. 111 v i e ~ r  of 
such forgetfulness ant1 sceptici.nl, t,llereforc, further 
i~iformntionwas necessary to insure tlie adniission of 
tlre old cviilellce as valid. But >IT.Cald~vell lias 
further aclcied tlie inlelligence, cjilite new, that tlie 
eggs of Ornithorliynchus are nreroblasiic. This dis- 
covery ~ i i l  have ail importarlt bearing on the qnestion 
of tlie oriciii of Ale ~riaininals, ant1 is antagorlistic to 
the suggeZion of I'rofessor 11~sley  that tlye type nras 
a direct clerivalioe from the amphibians, wllile it in- 
creaics the possibility tliat Professor Cope may be 
nearer tlle truth in affiliatiiig the alrcestol.~ of the 
mamlii;tls to the therion~orplious reptiles of tlle Per- 
mian. 1 I . 

Sun-spots. 
~ 1 , ~ oflong.ilplayed masirnulll solar 


~~rldoubtetliy has attracted u~lnsual attelltiorl 
~>>issed, 
to the spo<-i?erioclicity. To-tlay and yesterday the 
visil~le hemisphere of the sun was, for the first time 
in nearly fourteen mo~~t l l s ,  observed to be entirely 
free from spots ; tlie occasion next preceding this 
being 1883, Sept. 35. During the past t\vo years, the 
only atlditiorlal days on which the sun was observed 
to be without spots were, in 1882, Oct. 9 and Dee. 3, 
and, in 1663, Feb. 25, arid May 25, 26, 27, and 28. 

DAVIDP. TODD. 
Imrirencc ol~servatuiy,Amherst, h I a ~ r . ,Nov. 8. 

tlre proportion of ynestions pat  to the infallible ~vi l -  
liess. Tlie seen1111 mi tn~ss  nlny know h o ~ ooften. 11e 
ought to nrisirer ' yes;' I)ut I give llin1 no credit for 
that, because 11e is ignorant toiten he ought to ansTver 
' yes.' 

Let i be the proriortioii of qnestions put to the in- 
fallible \vit~iess, aiirl Irt j br, the jjroportion of ques- 
tions which the ig~iorallt witness ans\TTers in tlie first 
\Yay. Tlieil ?ve 11:~ve the follo~vitrg siinple etqua- 
tions :-
((xu)= i { (act)+ ( l ~ i )  f (1-1 i ) j  ( a a )  + (bn) 1 , 
(all) = (1 - i j j  1 (nb)  + ( b b ) I, 

i b b )  = i j (a,,)+ (bti) f + (1- i )  (1-j )  1 + ( b b )(. 
Sorri, n7llatevei tile method of predicting, these cqua- 

t iol~s cml always be satisfied by possible values of i 
w i i t l  j, u~llecs the answers are worse t l~ail  if they 11,td 
l)een taliell nt r a ~ ~ d o m .Consequently, in virtile of 
the two p~,inciples just elianciated, the value of i 
ohtainetl by solviilg these equations is tlie measure 
of tlie scic~ice of tlle ~ne t l~od .  This value is, 

(arc) - .--(ah)
L - ( i ~ u )+ ( 6 ; )  (ub) + (6)' 
- + (bb) --

(ua )  + (bn )  (ab)  + (00)  
(nu) (bb) - (ah) ( h n )- 1 (an)  + (bnj I ( ( ah )  $. ( f ib)  I '  

3lr. Gillxrt's forrnula has the sarrle numerator, brtt, 
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