
12PROCEEDINGS 0F- IHE 'CANADIAN INSTITUT£.

The modern Niagara took possession of the olti Tonawanda chiannel, which hiad
drained a portion of the Niagara tablelauti in pre-glacial times. lis valley wvas about
one and a hialf miles widc anti inety feet dcp, andi crosseti the course of the modern
river. 'he rapitis abovz the Falls reprcsent the site of the modern waters, now
descending over its sie iinto the ancient Tonawanda channcl, which liat been filleti
w'ithi drift. This ancient valley is now burieti, andi continues westward <'f the whirl-
pool1 to forni the St. Davidi s Valley, about whichi so unuch lias been written. The
ivlirlpool gorge is only - mnodern emlargenkuit of a sniall valley starting, in pre-
glacial tinues, froixi near %vhere the railway bridges arc now Iccateti, anti formnling a
littie tributary of thi: Toiiawanda channel, just nientioneti.

The older geological icatures anti the character of the strata hiave been knowvn
for fifty or sixty years, but the features liere inientioneti arc those directly bearing
upon the phiysics of the river, whicli were not fomnierly understooti.

The episodes of the rivecr muay be briefly outlined. The first was of long dura-
tioil, wvhxen the descent of the river Wvas about 200 feet, and the volume of watCr
one-fourth of that of the present aiounit (only the drainage of the Erie basin).
Tlhen we have aIl thc waters of thie upper lakes llowing over Niagara, anti shortly
afterwards thxe surface o! Lake Ontario %vas lowered to 42o feet below the upper
level of the river. Thus, iii a general way, we have arriveti at the time: whcen the
Falls hiat reachied the foot of lime .vlirlpool rapitis, by wvhiclh time the waters of Ille
Ontario basin, rose sixty feet or more above thieir present level. In the mcanwhilc
there were tlirc principal cataracts, thxe lower gaining upon the upper. But b>'
the tinxe the Falls lia(! retreateti to just above whiere the railwvay bridges cross the
gorge the Ontario wvaters werc again lowereti. so th-at the miodern descent of Niagara
river is 326 fect. The physics of the short section along the wlhirlpool rapitis is
'lot yet understooti; but even in spite o! this, with thc consequent errors in Ille
thecoretical decrniniation, the age of the Falls so far lias not been found to greatly
differ froxu the comnputations niade iii 18ý, wvhich assigneti the perioti betwveen the
tîxnie wheni the INiagara xvas a strait anti the present day to be 32,000 Years.

These chîanging episodes, which appear coînlex, are after aIl largcly assigniable
to onie cause, namnely, the uinequal clevation of theceartli's crust in the jakc reg-ion.
the ainouint beirg greater towards the nortli-east than in thc opposite direction.
\Vith the risc of the landi, the Huron, Mà-iciigani anti Superior. col!cctivcly nameti
the Algonquin basin. %vas cvcntually draincti b>' way o! the Nipissing anti the Ottawa
valcys; anti thie waters of the Lundy basini. the naine for thc uniteti Erie anti Ontario
basins, wcrc loxvered so as to le-ive 01113 ;,n insignificant Lake Erie, anti the Iroquois
gulI, cxtcntiing in the Ontario basin to the foot of thie escarpmnenit at the mouthl of
the Niagara river, inito xvhichi the Falls descendeti tirectly at thecir birth. With the
continid risc o! thie landi the waters o! the Ontario basin sank, iii so far as thcy
affcctcd Niagara. to eighity feet below tlheir prescrit level. The land, 110w rising
niore rapidly towards the nlorth-cast tîxan the soutih-wcst, tilteti the river of the
Algoniqûjui basin so as to raise a barrier across the Nipissing outiet (worked out
by Mm\l. F. B. Taylor). whichi diverteti the waters o! the upper lakes into the Niagara
drainage only somle 7,000 or S,ooo years ago. The saine kind of movemrent raiseti
the barriers at thle outlets of botli Lake Erie r.id Lake Ontario so as to back tlieir
waters towamds the hcatis o! the basins; anti, in the case of Lake Ontario, its surface
rose sonie sixty feet or more ini the ioxvcr part o! thé Niagara gorge. But a portion
of the barrier at the outîet of Lake Ontario, being composcd of dirift, lias rccntly
been waslîcdi way by the St. Lawrence river so as to reduce the surface of Lake
Ontario to lis present level.

The inovenient i-, slow. TIhe risc of the landi ini the Niagara district is about
one anti a quarter to one anti a lial! feet a century; about thc region of Lakec
Nîipissing. necamly two anti a half feet. anti about the outiet of Ontario. bctween four
anti five fect a centurv. Thiese ipivard mlovemients wcrc decteicrti( fromi geological
iiIservation-, mie at Niagara. andi thecir eflect ulion the tilteti beachecs, wvhicli Ilat
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