
399 MAY 15, 1S85.1 S C I E N C E ' .  

lnove~iie~itripened into tlie oigalii~ation of 
an association to promote legislation for pre- 
serving the scenery of the Falls of Siagara, 
AEr. Howartl Potter of Sen. York being presi- 
(lent, ancl 13011.J .  13ampclen Robb, ellairman 
of the executive committee. 

Through tlie effu~ts of this Kiagara-Falls 
association, an act was passed, in 1853, proricl-
i i ~ gfor a com~nission entitled ' T l ~ e  com~nis- 
sioners of the state reservation a t  Kiagara.' 
a i d  giving them ponrer to proceed throngh 
the courts to  condemn the lancl.; needed. 13s-
Lieut.Gov. TJTllliarn Dorsheirner is the 111,esi- 
cleiit of this board ; and the other members are 
President Anderson of Rochester anix r'rsity, 
Hoii. ,J. IInn~pilen liobb, 11011. h l~cr~nai iS. 
ILogers, a ~ i d  Anclrew 11. C;reeii. \\'it11 some 
i~iodificatior~smatle necessav by cliangecl con- 
ditioiis, they adoptetl the ljlaii prol'osctl by the 
state snrr ey. Tile la~ltls selectctl ve i c  then 
surr e j  ed, ancl tlieir valnc appraiser1 by a com-
missioii of very high character, appointed by 
the court, tlie total r a l u a t ~ o ~ ~  of tlie la~ltls being 
$1.433,42!3.50. 'I'he report of tile cornmis- 
sioners of the rcsc~uation n-ns nmde to the 
prese~it legislatnre, slid a hill to appi'opiiate 
this sun1 was intioclaccd. 'rile Siagara-Falls 
association woi Iictl in ere1 y linrt of' the state 
to ai ouse public opinion to the iniportance ot' 
~nnking this al)i)lol)iiation. nnil tile conimis- 
sionei 5 lal~orcd niost eal irestly nlnorlg tlie lcgis- 
lators and tlie people. Tile battle 11as a halt1 
one against i gno~a~ iccant1 narrom-i~~iarlccl 
seltishness ; hut the \ i c t o ~ y  is c>oml)letc. Tlie 
legislature, by Inore than a tr~o-tllirtli ~n:~jolity, 
has app~op~ia lc t l  tlie $1,433.429.50, alld tlie 
go-rernor has approvrtl the :ict. 

After six y c a ~ s  of allnost continnoos cfrort 
oil tile part of t l ~ c  actire f~ iends  of this en-
liglltcnecl p~ojcct ,  it is secrlretl 1 ) ~  lavr nliich a 
declares that tllc! larltls are pnrcl~asecl by tlic 
itate in o~cler tlint they nlay be ' rebtorcd to, 
ant1 lnescrretl in, n state of nu tu~e , '  and that 
every part of the111 sl~all be f o r e ~ c r  free of 
access to all manl;in(l. 

'P'EIE recession of the falls of Singnra will be 

l~xratively soft Ninga1.n shale of about the 
saine thickness. Kos. 3 and 5 are also strata 
of hard rock. n-itli a softer rock intervening. 
'I'lie river formerly plrulgerl over the escarp- 
inelit a t  Queenston, abont seven miles below 
the present cataract, and here the perl)cn- 

SEPTION OF TlIE STRATA ALONG THE S I A G h R h  RIYER, i'R0'1 
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clicnlar fall must hare been of tllree n p ~ ~ ~ a ~ d s  
Iiundred feet. Froln that poiilt to tlie prescnt 
cataract, the rirer nov occnpies a narrow g o ~ g e  
from fire l~nnclrecl to twelre llnnclrcd feet in 
miclth, and fioiu. two hnildretl and fifty to three 
li~~nclreclant1 fifty feet ill depth. The lrlanner 
of the reccision is  easily nnclerstoocl from n 
qlailce a t  the (lingram. The softer rotlts 
(Sos .  2 tind 4) ral)icllv wear a\ITay, tllus 1ulclel*- 
mining tile liardcr rock, ahore, and leaving 
tlieln to project over, slit1 finally to break off in 
huge fraqlncnts, ant1 thll to the hotlom, wlicre 
tlicy woultl lie to obitloct the clraumcl, welv i t  
not for tlic great t no~n~n luu iof ~ a t e rton-
stnntlj ponril~g npoii them, autl causing t l~eln 
to grind togetlicr rliitil they are pulrerized :~ncl 
carried away 1,iecenlcal. The continuitj of 
the u i i i i e l l ~ i ~ ~ g  stiatn il~sures the con-soft 
tii~uance of a projecting stratrun a t  the top, a11t1 
a perpeni\icular plunge of the nnter mllcn 
pasiir~g over it. 

Donblc iiltelest attnches itself to tlie K i a g a ~ a  
gorge, when TTC consi~ler the erideilce of its 
post-glacial origin, anrl thus a1 e permitted to 
regnrcl it as a cl~rollo~~leter  aye.of tlie glacial 

That the Siag:tra River can h a ~ e  occ npiecl 
its 1)iesent cli:~n~iel only since the glacial 11 lriotl, 
was show11 by Professor ~ h ~ 8 1 iSewberry he 
proved that tile Coynhogt~ R i ~ c r ,  emptgia; into 
IAal<eErie a t  Clcvelanrl, occupied in preylacial 
times a channcl abonl two h~uldred fect l~elom 
its pleseilt bed, borings ill the bet1 of tlie 
Cngallc)ga esterltling t l ~ a t  distance in glacial 

~intlerstood by 1,efercnce to tlle accom~)a~iying clays before lencl~ing the rocl~. 'Yo receire a 
figure. 

The strata, as vill t)c seen, clip gently 
(twenty-fire feet to tlie mile) toward the south. 
The upper stratum ( S o .  1) consists of corn-
pact S iagwa lilnestone n11out ciqlity fect in 
thicliness. Unclerncath it (So .  2) i, tile com-

tributary a t  tlint cleptll, the lc-r el of LaBe Erie 
must, of course, l l a ~e beell correspontli~igly 
cleprcssecl ; nntl, as the lalie is nor~liere ~nrich 
more t1ia11 t n o  hnnclreil feet in tlepth, n-e may 
confitleutly s q ,  tlint, l~efote tile glacial period, 
sucll a body as Lake Erie cli(1 not exist, hu t  
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iiistc:;cl :LT\-ide rnlleg tlirougli ~ l l i c l i  a great 
stre:tm. corresliolldi~lg to  tile l)reseilt Kiagara, 
fbii~itl ils v 7 n j  t o  tlie head of Lalie Ontario, 
t l i i .~l~gl i:i gorge.tleep a11c1 c o n t i i i l ~ o ~ s  Pro-
fi'r.sai, S ,lellecr, illdeed, t!iin!.rs lie enii trace the 
coill.ze o!' this preglncinl gorge Sroln near tlie 
l i~oi : t l~ol' Grand River in C'nilada, iiortlin-ard to 
L:ilic~6):)tnri0.l 

i?:ight ctlso infer tlic relatively late origiii 
o f t i : ?  il:.cseiit cllniiiiel of the iVi:ig:ira f'rom tlie 
small :i~i!ouiit of' w o ~ l i  ~ v l i i ~ l i  the r i i c r  lias done 
ill i ts 11i.esent cl)al~ael.  Tlie Allcglicny nlicl 
O11io ii!.cxs, which lie outsicle tlir: liiriit of 
glnci:!ticii~, ill11:3trate ill n sil.iliil~g (lcgree tile 
estelit  of 21reglctcial erosioi~. I'or a distance 
oi' nloriL t1i:in a tllous:tlid ~ni les ,  tllese strea~.ns 
occul),v :L coi~tinnoris croclccl trougli. :ivernging 
l i t  : n i l  I v i l l i  a ?  f  ' I 1 1 i l r c l  
to  fi1.e i l~~i ldre( l  iu ; v-liereas the feet t l i t l~t l~ 
goiyc i i i  the Siag:lra Iti\-er l ie lo~r  tlic falls is 
only :rIjoat scven ir~iles iu leijgil~. 

T11:it tlie S iagnra  gorge is post-glacial, n.ns 
also sliowa as  early as  1841, hy Professoi, 
Jaulc.s Hall of the Ken.-Torlc surrey: who 
l'oillte(l 011: t o  Sir C11arlc.s LyeIl2 the 131,ohal)le 
course of a l~reglacinl cliannel, 1 1 0 ~filled ~ v i t h  
glacial d k b ~ i s  esteildiilg Sroiii the ~vliirlpool to  
St. Ijnricl's, r l i e re  the level of Lali-e Oiitario 
is  rc:luhed. h gla~lce nt tlie accornl~xayiag cut 
will esplaiii tlie situation. From the f:tlls t o  
(ii~ee~:stoa?the l~elpenclicular 11:tnli- of the gorge, 
fiorr1 two llurlclrecl nlld fifty to  t h e e  Ilnndrec1 

1 See Second geological report of Pciiniylr-ailin, Q\ pp.
359 hy.
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feet in heiglit, is contiiluons n l ~ o n  tlie east side : 
but upo11 tlie v e s t  sitle. nbont h a l f ~ ~ r r y  do.r\-11, 
oconrs a relnnrkable inclentatioli l<non~n:IS tlie 

l i r l o o l .  Eollowii~g this bank aromid, 
the snlnll streams n ,  b, aiici c expose tlic roclc 
l.)cSore descending to tlie T\-l~irll)ool, ailcl tlie 
r o c l v  bniik re-nl7l)eai.s a t  e. betn-eel1 c a11t1 
e no roeli- appears, nltllorigli tlie strcani d lias 
v-orn a clinn~iel frolil fifty to  a lirilitlretl feet 
clecp. The  sides and tile heel of d consist of 
tlie f:nniliar g1:ieial deposit cnlleil till,' or 
L ~ o n - l c l e ~  ?'lie e isclay.' distnlice li.oi11 c to 
:~bont  fire h n i ~ c l ~ c d  Scet. I~'o1lomiiig 7111 the 
ohau~lel of d ,  oiic comes, a t  t,11e clistance of a 
llalf-mile, to  tlic: ;;:e~iernl level of the baulis of 
tile river a1jol-e tlic catal.act, ail(1 of the CSCWI)- 
lllent of Kiag:irn li~nestolle, li,oni TI-liich tile 
river cJii:ei,gcs : ~ t  (Jneenston. ?'he opening of 
the supposctl prc-glacial c1ian:icl to  the north- 
west is, as  is sllow~l i11 tlic plate, much ~ ~ i i l c r  
than its entrnncc! a t  the ~vliirll)ool, allcl the de- 
scerit of three linl~ilreil feet to  St. 1)arid's is 
a i l .  The  broad opeilil~g ton.al.cl St.  Da.vicl's 
is :rlso filled wit11 grarcl  rather thail wit11 till : 
:rnd tliis g r n w l  csteiiils sout2ivarcl o re r  the 
liigller level totvards the falls, solrlcmhat like 
tile familiar lake-ritlges ' of Ohio. 

I t  n-ill be see11 that  the esiatelicc of a pre-
g1aci:tl cl~nliiiel from the .rvl~i~~lpool to  St .  1)n-
\ id's -a clistnnce of a l ~ o n t  tlireo illilcs -is 
soliievhat hypothetical, since for a space of tmo 
~nilcs  llie origin:~l features of the count r~-  are 
wliolly ~1isgui.xd by the glacial ilel~osit,  aiic-l no 
nclls l i a ~ e  beell s~iilli  t o  a sufficient cleptli to  
test the qllestion l~roperlj-. T h e  well to  wliicli 
Sir  C11:u.les Lye11 1,efe~red n-as l~robably nbont 
tlie head of tile st13ea!n c, ~ ~ l ~ i c l iis really in 
{.lie gr:t\-el oritside tlie escar l~me~l t .  Still there 
is little cIo~11)t tliat hefore the glacial l~exioil 
tliere \.\.as a nai,ron7 gorge, about two liu~~tlrecl 
a11d f i f t j  feet deep, estei~clilig from tlie nliirl- 
l~ool ,  a~icl l)erhal)s a little nbore it ,  to  the 
C)ntmio lc\-c:l a t  Pit. T)a\-icl's. I i u t  i t  is eclrinlly 
clear that  tlie river mliicli v o r e  tliis gorge n n s  
iiot tlie Ki:~garrr, since a stream of tliat size 
must,  during the long preglncial period (iiicns- 
urcd tlie erocleil cliaiii~el of the Ohio ancl 
Alleglieny) ,have morn a gorge far longer thail 
:Ila: tile wllir, l~oO~aild the l)rcsellt 
falls. Tire l~reglacial clian~iel from the wl~irl- 
l~ool  to  St, 1)nritl's was l~rol)nbly, therefore, a s  
1)r. Pohlinrrn suggests, tile work of a coin-
l~arntirel- sinall stream, with a clrainage basin 
occul)ying not Inore thaii tn'o or three couilties 
in western N e ~ r  y~l ' l i .

()onsi(,cring, \+., the from Queenston 
to tile falls of Siagnrn a s  tile work dolle by the 
Stream sillce the close of' the glacial per io~i ,  alld 
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taking tllnt as  tlle dlritlend, if we can cleter-
~ni i lc  tile nnnual la te  a t  n hie11 tlic falls recede, 
ar~cl take that  for tllc alicisor, our quotielit will 
replescnt tlie tinle tliat has  elapsed since tlle 
g1:icial periocl. 7'11e iilg mnp gives a c c o ~ n p a n ~  
a 11101~tiefinite idea of tliat clivisor than we 
h a r e  e l e r  before llacl. 'l'lie loner  tlottetl line 
relxesel~ts  the margln of tlie Iioise-sl~oe f:ill 
a s  mapped hj- tile i ' ; c \ ~ - ~ o r l i  geological snr-
vcy in 1h.11, under the direction of I'rofessor 
James  Hall. 'l'lie upper line is that  made 
in 1 X i j  for the C . 5 .  gcotlrtic srrrrey. B y  
compaiiiig llre t ~ v o .  a p ~ e t t y  colrect calculation 
may I)e iilacle a s  t o  the aillonnt of iecession 
of tile lioiseslioe fall in the inteir a1 of thi~t\-- 
fonr jcnrs. This  ca~lno t  \ ary 1nuc.11 from a 
hu~idrecl feet upon the nhole linc. being, a s  
the coiiiii~issioners calctrlate, t\vo liniidrecl and 
s e v e n t  feet a t  c c ~ t a i n  points. 

T'ntil this lnst surrey,  the attempts l o  csti- 
lilate tile tilile reqt~ii,cil for tile cataract to  
receclc? from (,)~leenstoii to  its l~ resen t  positio~i 
have heen based upon xery insufEcient data. 
Ahr. I'pal1e-n ell. all emiliei~t E;ilglibll geologist, 
gure  l)ersonnl :ittelltion to  thc l ) ~ o b l e m  a s  early 
ns I h:jrl, anti, from crTery tliir~g he coultl learil 
:rt tliat time. estilnatecl that t l ~ e  kt115 hat1 re- 
cedi,tl a11out a l~nndrecl and tmelltj f'eet in 
the f o ~  t j  years plecedilig. I Ic  recaned  t o  the 
pro1)lcm again in  1316, 13-51, 1S.iG ( A l , ~ e ~ i c a n  
jo7i1.1~c[lnj' science, Jalinaly, 18.57, pp. 8'7. 
YQ),  aild urns each time coniinnecl in  tlie belief 
that  tllc a p e s  of the horieslioe fall was rcced- 
ing, 011 an arerage, tliree feet a J ear.  Oil the 
other linucl, Sir Charles J,jell, upon his first 
visit. in Ib41, ' conceir ed ' (upon what basis 
Ile does not tell us ) .  tliat, a t  the utmost, the  
rate  coulcl not be  Inore tllxn one foot a !car, 
which w o ~ ~ l d  give ns thirty-fir c thousand years 
us the mininlmn time. But, a s  i t  appe:trs, 
t11~  result of the recent surxey is  to  confirm 
the  estimate of Mr.  lSalie~mll, tllns bringing the  
period iiown t o  about seren thousnncl gears. 

Two elements of uncertainty, however. tend- 
ing to  lengt i~en tlie estimate, slionlcl be noticed. 
I n  the first place, the recession may have been 
somenhat  slower wliile the hard s t ratam, No. 
3, was esposccl. I n  tlie second place, the  de- 
posits of gravel ruunilig soutliwarcl from St. 
Dar  itl's, and corresl~onding to the lake-ridges, 
indicate that  subseqoent t o  the glacial period 
this nliole region was sligl~tl- snhmcrgecl he- 
ileatli a shullow bocly of water ; in n~hicll case, 
tlie ieccssion of the gorge TI-oolcl have begun 
0111- upon the emergence of the  land. A n d  
me ha\ e no means of telling how lorig an inter- 
val m q  l iare elapsed between the witliclrawal 
of tlie ice and tlic witlidran a1 of the water. 

Oil the other li:111(1, i t  is probnble tliat tlle 
channel of the preglacinl stream estendctl 
solnen lint above the .ivliirlpool, thus reclucil~g 
ainount of ~rroili clone since glacial time. 

T h e  above estimates nre c o n f i ~ ~ ~ ~ e c l ,  also, by 
tlie sillall miionrlt of change that  l ~ a s  tal..en 
place in  tile species of allillials iiiiring t11at 
period. TLle ~noll~ls l is  iii the river :ibo~ fo~lnd  e 
the falls a t  the l~rcsen t  tiillc, are itleilticalspecies 
n-it11 the sllells foulid in  the clesertecl river- 
channel a t  llle top of tlle eseaipmcnt opposite 
the whirlpool. m111le nearer t11e falls the bones 
of the innstoiIon have been fo~uitl  ill the sanie 
cleposits; all whicll correspoi-uls with a vast  
ainount of other e ~ i ( l c l ~ c e ,  going t o  shorn t h t  
the present species nre, in tlie main, iclei~tical 
with tllose es i s t i l~g  at the clo5e of tlie glacial 
periocl. The  theory of e r o l ~ ~ t i o n  is  relierretl 
from a l)urtlen by supposing recent1 1 ~ a ~ y  a 
(late for tlie close of the gl:~eial el10c11 ; fol3 
tlie c1inngt.s si11c.e tlint epoch liare been so  
slight, that  tlic time allo~r~ecl by the p11ysicists 
is  insnfEcieiit for the whole derelopi~ientof 
organic fonns,  unless the rate  of change i \  
lnore rapicl t l ~ a n  mnst be the  case if the g1:tcinl 
periotl is  t1iron.n r e r j  fa1 l~aclc. 

G. I i ' ~ ~ u c n ~ c i . rB' iTurr;~~i .  

ATIAGARA FALLS CONSIBERED AS A 
SO UIl CE OF ELECTRICAL EiVBRGY. 

Trrx first s~iggestioii of the possible enlplov- 
llient of Kiagara Fal ls  as a source of electrical 
energy, and the distribution of this energy in 
tlie s1i:rpe of liglit ancl power, is due t o  6. TI7. 
Siemens. I t  was a large suggestion ; and i t  
tooli root speedily in  what lriag Ir)c tcrmetl 

cosnlical n~inds. '  The  way, llomerer, t o  its 
fulfilment, ha-; not bccn lnacle l~ la in  t o  bnsiness 
enterprise. T h e  most ilolen-ortlly r e ~ n a r l ~ s  
upon the  sul)jec% were lilacle by Sir  lJrillinln 
'I'homson in 1SS1, a t  tlie Yorli mcetinq of tile 
British association. I I is  rcnlnrlis allcl calculx- 
tioils were in substance as  f o l l o ~ s: TF7ith t1:c 
iclea of bringing the eucrgy of Kiagara Falls 
t o  BIontrcal, Boston, la'ew Yorli, anc! Philaclel- 
p l ~ i a ,a total electromotive f o i m  proclnced 1)y 
the  dynamo-~nacllines a t  the falls was talien a t  
80,000 .volts. This was betvlcen n good earth 
co i~ncc l io i~a t  the falls, and  one ei~cl of a solid 
copper wire of half a n  inch in diaineter, nild 
three linnclrecl statute miles in  length. T h e  
r ~ s i s t a n c e  of the  circuit was so arranged t h a t  
there should be  a n  electro~llotive force of 
G-C.000 volts a t  the remote end. between t h e  
wire and the e:u t11 connection. The  calcu in- 
tions sliomecl that  a current of 240 webels  


