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and Icettle rivers, ill Rlinnesota, where the Kemee- straigl~t. I appl~eclto Mr. Ed~nands,because mathe-
riawan bet], are identic,il i11 all respects, even to tlie matics is not Iny filch; ancl 1now have the pleasure 
occLu,rencc of interbedded porpl~yry-coiiglomerntes 111111 for tlie very Icincl a t t e i ~ t i o ~ ~of tlianlting lie has 
and cupr i fe~oi~samygdaloids, wit11 t l~oseof Icewee- given this inatter. STCDGWICL~CI-IART,ICS J~IXOT.  
naw l'oi~it. Bostan, *\pril 24, 1883. 

As to the Animilrie qroup, I have only to say, that  
I have not asserted its itlentity wit11 i h e  so~calied 
ITaroniaii roclts on tlie east sliore of Lalie St~pe~, ior ,  As J. E. II~~ndricltsremarlis in SCIENCEof April 
spoken of by 3!r. Selwyn, but ~ilerelyits probnble 
identity \vitIi tlie original I l~lronianof t l ~ enor t l~  
shore of Lnbe Huron, wliicli neither C nor 311'. Sel-
wyn liave scm,  a l ~ dits certain ide~ilit]wit11 tile iron-
bearing schists of the south sliore of 1,:~keStiperior. 
T l ~ eterrii ' fIuronian ' lins been so cliffereiltly nsecl by 
different niembc~,.;of llie Canadinn geologic.~lcorps 
since the first establislin~entof the svste~n.t l ~ a tmuell 
doubt liluit still remain as to tvliet'iler tliere are txvo 
sets of srliistose roclis i iort l~of 1,alte Superior, or 
not. This niucl~,ho\\~evcr,I regard as certain ; viz., 
tliat the flat-lying Aniiniltie rocks of Tli~ulderBay 
ant1 nor t l~eraAIinnesota were once cont in~~onswit11 
soiize of tlic folded scl~istslying norlli of them in 
northern Illinnesota and Ca~iada,- the Vermilion 
Lalze iroii-bearing scli ist~,for instance, -altliougli 
now sel)arated from by belts of gneiss nlitlt l ~ e ~ n  
grallite. Tlie litl~ological differences between t l ~ e  
j\nin~il<icroclcs alltl t l ~ efolcled scliists arc oftell more 
apparent than real; wl~ile,in 111:~liyres!~ects,there is 
a-?cry close litl~ological1il;eiiess. I IoGver ,  I tlo not 
expect, ancl illdcecl liavc no right to expect, acquies-
ceilce in 11iynovel position b-23 to the iiiliniiltic 1.oclrs 
until tlre eviilence I Iiace collcctetl lias been pub-
lishetl. I an1 coiifident, that, nit11 tlic evidence t l ~ a t  
I now have, in his lianda, JIr. Seln~yn~ v o i ~ l da t  least 
thirili tilo rriattpr wort11 loolt i~~gi i~ to .  

\Vitli regard to tlre occurrellce trf volcanic ash in 
tlie #e\vcei~am series. I 1n11staclc~~owlcdccat once. 
that. so far as ficitl-esi~erieilcecioes. 111.-Selmuu is 
far Getter equippecl tliaii I to judge: oisucli mate;,ials, 
and tliat, not liaring see11 Alicl~ipicoton Isla~ltl,I an1 
bound to accept llis st;Ltclllcllt, 1luldcrstootlllis first 
letter to illdicatetile occLu.rcllceof sllch asll ill l,laces 
wllicll I lnvself seell. ~ ~I bear ill 
mind tliat a consitlc~,ahleacliool of IS~iglisligeologists 
has been lolls in the habit of calling alriiost ally dc-
trit:tI rcrclrs,-not di~tinctlyqnartzosc aiicl associated 
wit11eruptive roclci4,volcc~nicclsi~,n l ~ e nvery often, at  

13, p. 278, '' L11ecllance that the first-born male ~vil! 

pair n'ith tlie first-born female is as one to ten ;" b ~ ~ t  

Dr. Xinot's a ig t~mentin SCIENCEof Marcli 10, p. 

l(j5, clepentls upon " tlie probability of both parents" 

being lirst-bor11, as stated at  the beginning of tlie last 

~r : i r : i~ ia l~l i  If we first restrict the case to
on 11. 165. 
t l ~ coft'sl)ril~gof first-born n~ales,the cliance that both 
~ ) a r r ~ i t s  Butwill be first-born is eviilently one in ten. 
i11tlie ren~ainingninety per cent of tlie race there 
~vouldbe no case of botli parents being first-born. 
'l'nliing t l ~ erace as a ~v l~o lc ,  pairs,out of olie li~uidred 
one pair wo11lc1 be botli first-born, nine woultl have 
t l ~ emale only firsl-borll, nine tlie feniale only, and 
eighty-onc (9x9)neitlic~'inale nor female first-born. 
Tliis docs riot touch the question ~vhetllerDr. Xinot 
is justifiecl ill giving no wciglit to tlie eigl~teencases 
in a lll~ndred,jvhere only one inclividual of t l ~ epair 
is first-born. J. Rauxerr. Enar-kxns. 

(!ambridqc, . \ p ~ i l18, 1883. 

l'lace the ten females i r ~a row, and tile ten 
rnales opposite t l ien~,\\'it11 the 'first-born' oppo-
site eac11 otlier. 'I'lie ten males are susceptible of 
1 X 2 % 3 X 4 X 5 X (iX 7 X 8 X 9 % 10 pc~~mutations, 
each of wliicli furnisllcs a distinct systc-in of pairing. 
Of tllcse, 1 X 2 X ;: X 4 X 5 X 0 X 7 X S X 9a1.e l~ossi-
b l ~w i t l i o ~ ~ ttlisturbing tho jnstaposition of tlie first-. 

11orn. Tlie chmice of their pairi~rgwill tl~ercforebe, 


I X 2 X 3 X 4 X , j X O X 7 X S X 9  -~ 

- .  
~ - --

. - I-
~ x a x : ~ x 4 x ~ x G x ~ x ~ x ~ x ~ o1 1 1 9  

as stated by Ilr. IIendriclis in April 13,SCIEKCI<C, 
11. 278. air. Alinot's solotion is correct o111y upon 
t l ~ esupposition that one pa i r ,  (inti izo ~~loi 'e ,wi l lbe~ ~ ~ ~ .- - - ~ ~ 
fol'meci. '1'.u. ill. 
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least, tliey miglit lio einil11.y derived by ~~r:~tcr-actiorlT h e  li fc of Jciii~es C l e ~ kBfc~xzcell; tciih ci selection 
fro111t l ~ e i eroclts. l'o>sii;ly thcre is styri~en~isnnrlcr-
stall~iiilgin onr use of the te1.111. AIost of the tletrital 
roclzs of tlie IIoweenaw series arc volcaiiic tletrital 
niatter, in that H~eyhave been derived by \T-ater-
action fr'oin the el.i~ptive,massive roclis of the sanie 
series; b i ~ tI used tile l.erni as applied to fragn~ent.al 
material produced by (lie ~o lcan icactiori itself. I do 
not liilow of any pruqf  of such an  o~.iginill stralified 
material,otllcr tllan tile vesicul:lr cll;n.acter, 
haps collstarit angularity, of the particles, which proof 
I have failed to tintl. 

Tlie discnssion of s~ l eha qucstiorl as t l ~ epresent 
one evidei~tlycannot, lion.cver, be carried on sntis-

in tlie of a jolurlal; I mllst asli 
lily ecie~~tific to defer their j ~ ~ t l g n ~ e n tcoi~fi.'e,~.es until 
my publicatiolrs on this sllbject, Ilow i l l  type, are 
issued. I '  s v l x  

University of Wisconsin, 

A o ~ i ila .  168s. 


Pairing of the first-born. 

As regards the pairillg of the first-born, my calcu-
lation of which c;~lledf o ~t11 Mr. Henclriclcs's criticis~n, 
permit me to call a t te~i t in~lto the following letter froni 
MI.. Edmands, ~~rhicllI hope mill set the matter 

~+CI'U li& oiid occc~siu~inlt c r i t i > l g ~ ~c o ~ ~ r e ~ p o ~ ~ ~ l e n c e  

,,,,I a s,Qc(cll (J' ])is con tT i~ l t l i onslo UY
L~~~~~ c ~ alld ~ ~ ~G ~ ~? ~ ~ ~~ j~~~~~~~~ 


Lon(7on, ~ l ~ c ~ c n t i l l n ~ ~ ~& L'o., 1 SS2. 10+ G G B  p.,  

l lort" '~ pl.7 facs1n1'3etc' 


jAJrEscI,EltIcR I was ~ ~ ~
[)or,i ill ~ < ~ - i ~ -
b ~ i r g l io n  tlic 1:3tl1 of June. 1831. TI(: clic?d 

5, 1879. 
T h e  ln tc  I'rofossor 13enjarniii Pe i r ce  orice 

s:,id ill tile ilenrillg of the  t h a l  great 
geo i~~e t l . i c i ens  before(lid tlieir bcs t  ~ ~ o r k  t h e y  
h a d  rcacllccl t he i r  for t ic th  year.  'P'liis c a n  
Ilar(l]y be  said of t h e  mntlletl)atical pllxsicisl; ; 
for t h e  co~ i s t a l i t  accuimr~lation o f  new fac ts  
l e n d s  to m:~lre m:~tul‘e yea r s  t h e  m o s t  fruitful. 
in resul ts  t o  tlic s tndei i t  wlio slill presc2r\-esh i s  
mcntnl  ai id pllysical activity.  Coinliioner Inen 
cloubtless, i n  t ime,  innkc s o o d  t h e  p rema tu re  
loss to the lvorld of a ge'ilus' Those el30chs, 
however.  ill a nati011'~his tory ,  i n  which UlCn of 


