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a series of independent figures, designed to show tlie 
degree of develop~nent attained by each type at  any 
epoch relatively to other epochs. 

These charts and cliagranls were thorougllly dis- 
cussed; aiid the lecture close(1 mith a few remarlts on 
the genealogy of plal~ts, illustr,~ted by an arborescent 
figure sliowing oiic of the possiblc ways in ~vlricb the 
present forlns of 11l:tnt-life ]nay Ilave l~ccn derived. 

. .- .---

Ll3TTIZI1S T O  TFIE EDII'OR. 
[ C o r r e s p o n d e ~ ~ t sr17.i. r,rg?iested to he  un briqf C I S  possible. Tibe 

twi te1. '~  nc0?16 i h  i n  a i l  cases req?ii?.ed o s j i ? . i~q j ' o f  good,f~zith.] 


In te l l igence  of t h e  c row.  
Jar,ih- is tlie birds' paradise, a.; fire-arms cannot 

be car~,ietl except by special perrnit. Tliougll their 
punisI:~neiit of criminals is someti~llcs extreniely crnel, 
to s l~oot  birds for sport or for scientific l)urposes 
would iiever enter t,llc: heads of this Itind-lieartccl 
people. I ~ioticed, ill nlany piirts of t,lle conntry, 
that  t,lle crow felt a sense of src~iritr;, 11ioeti11g nian 
boldly, co~~scious a ac-that  lie is benefactor -and 
Ir~lowledgeil as sucli-by Iiilling injurious grubs, 
even thoi~gli Ile collcct a few grains of corn in t,lle 
ol>el.atii~l~.I-Ie scorris to fiy at  your approacl~, and 
fears not a sticlr lpointeil at  Iiiln, n,llich Iic never 
talies for a gun. 'Ie is a5 familiar in Japan as he  is 
shy in America and I5urope. 

A ~ ~ o t l ~ e r  this bird's cameinstance of intelligence 
under lny observation as I \rr:rs walking anlong tlle 
cmnibiing arches of Caracalla's bat,lls in Rorne, in 
April, 1842. When iiear t l ~ e  ~ra l l s ,a stone nearly as 
large as illy fist fell at my feet. Ipearing a recurrence 
of 1v1i;~l I supl)osetl x a s  an  accident of l?erislling 
masonry, our party ~vcn t  farther to~va~.il the centre of 
tile art:a. A second and a t,llird fell near a s ;  a~itl, 
loolci~~gi ~ p ,I saw some cron-s circling abuuc our 
heads, one of ~~f l i i c t i  from his clams. dropped a f o u ~ t h  

I t  s e e ~ i ~ s  
that me h;td been strolling too iienr their 

iiests in tile walls; aiiil tiley took this inctllod t,o drive 

us an.ny., - - -a  very effectnal one, as a stone of tliat 

size, fi~lliilg fl,oin tlje Iieiglit of sixty feet, was an  

excecrlii~gly t1nllgeroi.l~ n~issilc, antl perhaps only pre- 

venie~l fi,oni being falal by t,he fi~ilure of tile bird to 

inalte allomauce for tile impetus given by its own 

anotion. Tile air11 was accurate, ancl the discharge 

riglit orcrheacl; bnt, as bolll me and t,he bird were 

n iovi~~g, 
it fortunately missed its nlarlr. 

S a n r u ~ r ,Rrjl:r~r,axo. 
Paleol i th ic  Inan i n  Ohio. 

111  S c r ~ s c r c  of d p ~ i l  1 3 , , ~ .271, Professor TVright 
rema~.ks tlutt "no p:tleolitli~c implements have as yet 
been fonnd [in Ol~io], bnt tliey nlay be confidently 
looketl for." I t  lias see~iled to me possible, frorn niy 
ow11 siatlies of the remains of paleoiitliic nlan in tlie 
valley of tlie Delaware Iiivcr, that traces of his pres- 

Unquestiollable evidences of paleolithic man i11 
America have been found in tlie valleys of the Con- 
nccticut, U e l a ~ ~ a r e ,  aild Susquehariila R i ~ e r s ,  and 
probable traces of the smne peoplf: i r ~  the valleys of 
the IIudson, Potonlac, and Janles Rivers. This is an 
extensive range of territory, aiid one not too limited 
as the prubal)le area occupied by a p r i ~ n i t i ~ e  people. 

If we could accept mitl~out q~~nlificntion the asser-
tion occasio~ially niatle, that America's ca~l ies t  race 
was pre-glacial, tile dificulties tliat bcset tlre study 
of paleolithic m:rn TT-onltl quickly ~ariisl l .  I am dis-
posed to belie\-e it, 1ipoii tlieorciical gro~uicls, but 
l ia~-e nlet wit.11 no satisfactory denlonstration tliat 
such was the caw. In  a 1.eccnt lcctnre before the 
Franlilin insti t t~tc of  I'hilatlclpl~i;l, I'rof. 11. Carvill 
Lewis rclnarlied, " Tliat nlan existed bcfore tlic gla- 
cial epocl~ lias bttcli infoi.rei1 frorri cert:~iii facts, but 
not satisfactorily ]>rovcn." 

Accepting tlie :ibove conclusiou, ant1 coupling it 
wit11 the assertio~l nlaclc by both Professors Wright 
and Lewis, that t,lie inciting of tlie great coilt,iiieiital 
glacier occurred so rece~itly as ten tlioi~sand years 
q o ,  me are compc!lled to cro~vd several lnorneiitous 
facts in ,\mericrnl arclieology iiito n conll~aratirely 
brief space of tiliie; and it becomes I1lore probable 
that  the fabric;~t,ors of t,lle inlplenlei~ts f o ~ ~ n d  in post- 
glacial gravels c;lme froin somc transntlantic conti- 
~ic?ntxl area, and had not IT-:tntlcretl far i~ilaiiil ~v11e11 
met by soatl~ern tribes, ~vllo dl.ore tlieln nortlln~ard, 
extern~i~~at ,edor :~bsorbccI tllcir~. 

On t,l~e otlicr liit~id, if tile relatioiisl~ip of paleo-
litliic lnan miil tllc 13sl~inio is not problc~nat,ical, and 
t l ~ elatter is of American origin, tlleii I snhrnit that 
man was pre-glacial in America, was iirivc~i south- 
ward by the cstensioii of tile ice-sheet, :~ndprobably 
voluntarily retreatetl wit11 it to more northern rc-
gions; antl, if so, tllen in Ohio tr11c paleolilhic im- 
l>lements rill snrely be fotulcl, and evidences of ~ n a n ' s  
pre-glacia.1 agc will ultiniatcly be found in the oncc-
glac~ated al,eas of our cont i i ie~~t .  

Crras. C. AIXBOTT. 

T h e  copper-bear ing r o c k s  of L a k e  Super ior .  
Mr. Selwyn's courteons reply in SOIESCE, No. S, to 

my letter in No. 5, calls for only a few remarlts from 
Inc. 

I n  his admisnion tliat I aln right in asserting tlie 
existence of a great nnconformity ill tlle St. (2roix 
region, betwee11 the ba5al striidstones of tlie Missis- 
sippi valley ant1 the copper-bearing rocks, lie yields 
the principal point for ~vliicli I conte~ld. I t  seelils 
very ~u~~reasoliable to me to cxbelrd the  term ' C a ~ n -  

brian' over tliis unconformity; but, in t l ~ c  absence 

of any fossil evidence, I aln relatively ir~different on 

this point. I o11ly i~isibt on the complete distinctness 

of the copper-heal.ing strata from t l ~ e  lowest sand- 

stone of the hiississippi valley, and fro111 t l ~ e  horizon-


ence ni>iy only Ije fonnd in those river-valleys ~vl~ic l i  tal s a~~ds tonc  of t l ~ e  eastern erid of the soutli shore 
lead di~.ect!y to the A t l a ~ ~ t i c  of Lalre Superior. Mr. Selnxyn evidelitly does not coast, and that pnleolithic 
rnau was essentially a coast-ranger, arid ilot a clmeller appreciate that  tlke St. Crois valley rrnconformity is 
in tlie i ~ ~ t e ~ , i o r  i f  we associate tliese not mercly 'locally very great.' O w  conclusioils asof tlie con t i~~en t .  
eaily people wit11 the seal and ~valrus ratl-ier than witli to this r r n c o ~ ~ f o r ~ n i ~ y  are riot based on arty one local 
tlie re~l~tleer.  ttlid col~sidcr tlieni esse~itially l ~ t u ~ t e r s  uilconforrriable col~tact, b ~ l t  upoil the fact, that, for a of 
these arnpl~ibions nianlrr~als rather tlian of tlie latter, distance of over fifty ii~iles in a north-westerly to 
i t  is riot inc~.t~dible. I submit that they clid not wander ~outll-easterly ilirection, tlie basal sa~idstoile of the 
so far iril:~nd as Ohio, nor even so far as tlie eastern l\lississil?l~ivitlley lies horizo~rlally at111\-art the courses 
slope of the Allegl~arties; and we rieed not be snr- of the tilted ITewecnawan beds, overlyir~g and bury- 
prisecl if ~mleolitliic implements, concerning which ing tllc ~veste1.n terriiinatio~~ areof these beds, ~ v l ~ i c h  
tlierc can be no tloltbt wliatever, -for reccrlt Indians here disposed in synclinal form. Nor is the St. Croix 
made a~it l  1l.ed stone inlplcmerits tliat are 'paleo- Falls locality, described in tlie t,l~ird vol~une of the 
l i t l~ ic 'i i ~cl~ar:icter, not fonnd in Ohio, or even only place in the St. Croix -are Geology of \$Tiscor~siri,.tl~e 
in Pcl~nsylvania west of tlie valley of tlie Snsque- valley \1,11e1.e tlie u~iconformity may be actually seen. 
hanna Kiver. Besides o t l~er  places, it may be finely see11 on Snake 
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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 t i~ch;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 soutli 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 
tlic #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 
~voulclbe 110 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 

~ ~ C I ' Uli& 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 


