
- - 

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, 

http:I'rotot11ei.ia
http:sceptici.nl
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n different rlenoniiiinto~~. It is, in the present 11ot;l- 

((I o)( bh )  - (nb )  ( b  n )i=z--- . - - - - - -

t>ion, 
TEIE IJIIT'O R TAA'CE O F 11'I'CIiI~S.IIS7'IL 

B I O L O G ' l *  i l N D  JTEIIICINE.
/ ( u a )+ ( a h ) + ( h a ) -? (b?))['--( ~ ( f l ) ?  t ( a b ) 2 +  (hc!)s--- (/ ,h)z'  

For Sergeant Finley's torl~ado-predictiolis, i r r c ~ ) - - ' ~ J I I ;  l)osilioil of c.]lclllisf-l,!- in tile l)iological 
28, (rrb)='i2, (bn)=23, (bb)=1,C;SO. Froni thesi: tl:~tn,
1\.1~. finds =0.216, ,L,l:ile fornllll;l gives S C ~ C U C ~ Sl ~ n s  1o11g 13cen; iii 131;nglish-speal1il1g 
i = 0.523. cornm~iiiitic?s,:L r('i'y in(1cliiiite one : ii? &let, 

If tlie questions should preseilt inore tllali t?vo alter- 
natiyes, i t  Tvoulclbenecessary to nssigrl selR~ivevalues it may  Y)e clirestioned w l ~ ~ t i ~ c ~ r  thc saiel~cc 118s. 
or measures to tlie different kiii~ls of :iiistnlres t.llnt eye11 :lt tile ljrcsellt day, gellel.:lliy
might be niade. I have a solutiori for tliis case. 

~ l n o t h e r  l,roblem is to measure tile lltility of tile llizecl l)osition X T I O ~ I ~biologists t Ileiasclres. 
rnelliod of prediction. For tlkis ptuposc, let, 11 be 'rjlat tllis llns beer, tile c:lse for mally gears,
tlie profit, or savirig, from predicting a, 1-orr~ado,a11d let 
1 he tile loas from esery ilrifnlii]lecl prediction of a ere11 in ~Ill'ol)i:, is f:\itlellt from the be t ,  ti1:li 
torna(lo (ol~tlay in preparing for it. etc.) ; tllell t l ~ e  l,lltil ree(~l,tly tll(! l l l i~,iib~le(~ illvesti-re5111ts
average profit per prt:clicbio~i mould he, 

p . ( a o )- 1 ( cch) gntioii in the iield of ~) l~ j s io log ica l  chcrnistr>. 
---.-----

(cca) + ( c tb )  + ( b r ~ )+ (bhi '  iinrc liad to  be so~igllt  for in  ~ritlelx ciiveiio 
C. S. P1zllic'x. places. 3 ln i1~ .11al)crs 11:rl.e Ir~een 111iijlishetl in . - -

Measuremellt  of t h e  speed o f  pllotographic 
drop-shutters.  

Tlie usual method adopted fol  this l)ttrl)ose de-
pends on photographing a white clock-llantl revolv- 
ing rapidly in front of a hlncl; face.' The ellief 
clifficulty in this case is to niairltairr a uniform rota- 
tion at  high speed. To avoid this difficulty, and to 
(letermine the ulliforlnity of exposure of par-ticular shutter under apparently like circunnst;~ilces, 
the followi~lg nietliod has been suggestc?tl. I n  carry- 
irlg o i ~ t  the experiment, in practice, I have hacl the 
z~ssiqtance of JIr. .T. 0. Elliliger. 

: 

- - ---..------- ---- ---
s 

A tunirlp-forl;, I',with a 111i1,rnrattached to tlio side 
of one of the prongs, is placeti in frorit of the canleva- 
lens. This mirror is so arranged as to reflect irito the 
eaniera, C:, a liorizontal bear11 of sunlight, nrliich, before 
reachirlg tilt: fork, has passed through a Ilalf-itlch 

ascreell, ,.,placed about feet ,listallt. Tllis 

prrrely c l ~ e n ~ i c a ljo11rn:rls. ~ t i l e r s  ill joiir~ials 
clevoted t o  ])hysiology, wllile still otllers h a r e  
:~ppe:ll'etl ill so-c:Illecl ' i~atural-his to^ ' ,jonr-
Il:I1s, ,?. ftICtn,l,icll ill itself &,lninly illdic:Ltc,H 
the past s t n t l ~ s  of this hr:~ach of science. 

~h~~~ ciuz be ciLlcstiollt k l n t  pllFsiologiu~L~ 
cliemistrj slio~ilc~+occupg n defii~ite place nmoilg 
the bio1ogic:tl sciences. 1:iologj. is confessedly 
a s t , ~ ~ d yof lift., :~ntl.:IS SIICII,has to do with t h e  
develol~rnel~t.  ant1 fnnct,iol~ of living ~t~rnctu1.e. 

r 3oi~ganisms. l l lc  first two of t>llese me suppose 
to  he incli~rlcd iultler the lie:~tls of embryology 
ailcl lnorpllologg ; rrllile the tliirtl, col~stituting. 
ill tlie ~ o r c l s  of IIerbcrt Spencei*, " tlie secontl 
main ilirision o f  hiologj.. e~ri\)r:rcillg the Si:ilc- 
tiorla1 pliel~onlena of  orgatlisms, is t11:rt i~liitaln 
is ill part si;;::uifiecl by pl~ysiology ." I'nrther, 
-.I llat part of l~l~ysiologj-  ivhicl~ is collcernetl 

produces on tile grouncl-glass a minute brillialit 1~1 in t  xitll  thc ~nolcenlar cli:ri~gea g o i ~ l g  on iil org:lrl- 
of light. If the fork be set vibrating, the poiut will 
,,c.come a sllor.t, fiIle, horizoI,tai lille: if the fork b(. 
rotated abont its longilndinal axis, the lilie ~vill be- 
coine a sinusoidal curre tlescribed oli tlie circnm- 
eerence of a circle of lorig ratlias. 9 pllotographic 
plate is now inserted, and the drop-shutter attached. 
On releasiiig the latter, it will be found tlint a. portioxl

the sinusoid has been l,hotograpllecl; all,jllie pl.e-
cise exposure may be detcrnii~ietl by countiirg tlie 
~iurnberof vibrations rel?rrscntcd on tlie plate. 

rnil.ror eml,loyed sliould be s,,nlcwhat lal,ger 
than the lens to be rneasurt?d, so as to cover its edges 
tlnring the wlioie exposlu'e. 'l'he iiiirror rnay be glued 
,lirectly to the prorig ol the forlr \villi btrong carpell- 
ter's glue, after first sclapirig ofi' a little of the siirer- 
ilig :it the edges of the glass. T l ~ r  rate of the forlc 
is tllerr tiete~ir~ined. by corripai,iscill witli a, starldartl 
f(,rk, hy  tllil nlellioil of  brats. W. H. PICI~B:I:ISO. 

I'l~ot(>prapltic:laboi ; I ~ O Y J, 
hlas*. i11.1. of ~C(I~I IUI( IV)- .  
I < ~ o Y  otii(,i, r l ~ c t I i < l , l ~ ,b c r  B, i t ,  , ; 0 1 ! ! ? ! .  pf io t*>{ , ,~ , [ / iy ,. \ I I C .  :31, 

iRhX. ; L ~ < Ibi;t> ::i,1bh.i. 

is insis  Irnowi1 a s  orgaiiic cliemistrj-," or. witlk 
equal l~rol~riet). ,  ns :1)li~sioiogicni c l l e m i s t ~ . ~  
hence n statly of tllc flinctions of tlie botl~.,  
to  he :it corllplctc, lilllst illclriclc :L stuc\y 
~ t 'the c11eli1ic:al clianges incitlel~tto lifc, nntl 
c.nnllot icstyictcil to tllc llllrelJ- pllFsic.:,l 

~ I ic~~oi l l en :nof '  i t  is r e r ~t l l ~  oi.g:inis~li. 
noticeni,le tlliit Tv]lerel-er l,iolog;.\- is tLllight i nL 

this COI~II~UJ-, i l l  con-even tlio 1110st libcrnlig 
clucted i,lst,itutiolls. ,vlleic t,lie c:oll,.sc of siLlcly 
embrzces c~lil)r~olog;,  :lniii1:11 : I I I ~  veget:rk)le 
inorp11olog)-. csperi i~ienl,:il ~llg.siology, etc.,  
1,1iysiologic~:11 cllemistry is  r:~rel;.\- n~cntionerl. L'!, 

wc liceti t o  iilclrlirc ~ ~ l i e t l l e r  :ithis is dr~c. to  
I 


