
NEW YORK, DECEMBER 1, 1893. 

REVIEW OF THE BIRTH OF THE GREAT LAKES 

AND THEIR DESERTED SHORES.' 


P ~ G E 
after page in the history of our Great Lakes has 
been deciphered by the researches of Dr. J. W. Spencer. 
This study has involved many of the most inlportant ques- 
tions in dynamical geology. First  there was the long 
continued high continental elevation, during which the 
Laurentian valley was excavated by the erosion of the 
great river, its tributaries and the lnultitudinous branches. 
Afterwards, the old topography became disfigured, the 
hills were swept off and the valleys filled up, and all the 
other changes of the ice age followed, with the drowning 
of the lower lands by the encroachments of the sea upon 
the sinking continent. The lands had given place to the 
sea; now the sea receded from rising lands. In  the oldcn 
days, the mountains had been worn down to mere trunks, 

but  with the pleistocene re-elevation which lifted the 
later shore-lines the old water-levels were deformed and 
broken. I n  our issue of June 3rd, 1892, we described the 
manner in which the lake basins had been formed-just 
ancient valleys closed by drift and by the warping of the 
earth's crust in proximity to some of their outlets. Then 
the history of these fresh-water lalres began. Fragments 
of their story have now been discovered, and their well 
preserved but  deserted beaches mark the shrinkage of the 
waters. 

About the close of the ice age, one great sheet of water 
covered most of the Great Lake region, occupying 200,000 
square miles or more. This was Warren water, whether 
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salt or fresh is not yet known. I t s  shores upon both sides 
of the Superior basin, about Lake Michigan and Lake 
Huron, on both sides of Erie, in Ontario and New York, 
are now more or less known, but  not the northeastern limits. 
This is an enornious area for only three or four workers 
to cover: nearly the whole region by the author under re- 
view; New York and Ohio by Mr. G. K. Gilbert; north of 
Lnke Superior by Dr. A. C. Lawson; about Lake Michi- 
gan, south of Superior and northeast of Lake Huron by 
Mr. F. 13. Taylor,--this makes our list of workers. 

From one strand to another, lower, lower, lower sank 
the Warren waters, and slowly rose the deserted shores of 
the great inland sea or lake. But this subsidence of the 
waters was caused by the rise of the land; not an 
equal uplift of the continent, but  a greater eleva-
tion towards the north and east than towards the 
south and \vest. The lands about the shrinking lakes 
were gradually expanding, so as to eventually dismember 
the Warren water, when it was contr~.cted within the sep- 

arate basins. At first there were two of thcse. The 
greater was Algoncluin Lake, covering most of the Su-
perior basin, reaching to near the southern end of the 
Xichigan, to near the southern end of the Huron. and ex- 
panding far beyond the eastern margin of Georgian Bay, 
and extending by a strait northeastward toward the On- 
tario basin by way of the Kipissillg and Ottawa valleys. 

The other branch of the dismembered Warren water 
was an unnanied union, embracing the waters in the On- 
tario basin and in the Erie basin, to the extent perhaps of 
a hundred niilas from the Niagara River. 

The waters at  the level of the Algonquin and the lost 
pre-Erie beach tarried for a long period; but  from these 
levels they gradually sunk, leaving fainter beaches and 
terraces until a level 300 feet below was reached-the 
Ircquois beach 

Then Niagara River had its birtli. At this level, the 
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pause in the terrestrial niol-ernent mas of Iocg duration 
The youthful Niagara drained onlj the Eric b c ~ i n ,  aar3 
cascaded over the low Niagara escarpment iu a sheet re- 
senibling the modern '\imerican Falls." 

After a long rest, the continental undulatious again be 
came active, so that before long the waters in the Ontario 
basin sank eighty feet below its present level, and with- 
drew somewhat from the head of the lalre. but  the! ex-
tended far down the Laurentian valle?. 

The Iroquois shore was formed at sea level Before 
the Iroquois episocle, the terrestrial ~varpinps had set in, 
but  the defornlation was relatively slight. Tlle deforma- 
tion acconqsanying the epeirogenic movements following 
the Iroquois days was much more pronounced. About 
the head of Lake Erie, the beaches are now nearlj le~rel, 
but  at  the eastern end the deformation is trro feet in the 
inile; east of Georgian Bay it amohnts to four feet, and 
east of Lake Ontario i t  reaches five, six or even eight feet 
or more in each mile. I n  this lldironcinclr region, it is 
not unlikely that the old strands have been more or less 
dislocated by modern faultings such as occur from tile 
Huclson River southmarcl. Up to the present time me do 

Fragilients at  a thousand feet or more, the whole rising as 
a monument of the mutability of the most ancient hills of 
Anleuice. 

The story of the lalies is still incomplete, and some of 
the most important questions are uot yet settled. But a 
dozen years of research upon the old shore-lines, whether 
benches, terraces or sea cliffs, has begun to throw some 
light upon the history gf the most distinguished feature 
of the continent. Tire now know something of the origin of 
the basins; the birth, illnturity and commencement of the 
old age of the great lakes. Something more of their age 
will be known 7s hen the history of Niagara Falls is writ- 
ten, but its llistory could not have been decipherecl mith- 
out tho present history of the lakes being known. 

--At the beginning of the present year a meeting mas 
held in London to promote a memosial co~~~memorat ive of 
the eminent services of the late Sir Richard Owen in the 
advancement of the sciences of Anatomy, Boijlogy and 
Palmontology. It was decided that the inenlori~l should 
consist primarily of a marble statue, which should be 
offered to the Trustees of the British ilTuseum, to be 
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not know what barriers, if any, closecl these inland seas. placed in tlie Wall of the Natural History .NI~iseum. h 
The lower strands are known to be connected with old large committee, including the llames of many foreign 
marine shore-lines. There may hzve been some land bar- and Li,n~erican rnen of science, TYas formed to carry out 
riers now unrecognized on account of faulting. i5or:ie this project, the Prince of Wales being Chairman. The 
think that the aaters  were held in as glacial laliei. 0 k  circular-letter sent out has been very liberally responded 
the eastern region there has been too little eq)loratio~l to, the subscription list amounting on Nov. 1 to &1,030. 
for us to know anything about the lakes. But  we do Tlio number of contributors, ho~vever, is relatively small; 
know that there were once greater bodies of water nrhcre and i t  is hoped that a much larger sum will yet be ob- 
the lakes now exist. tsined: for Owen was so many-sided in his work that his 

During the earlier ~ ~ e r ~ z o r y  claim upon naturalists of every grade 8,11 Niogara epoch, or. throughout the bas a 
Iroquois epoch, the Nipissing strnil be~a~lze snd the o r  er the ~~;orld.With a few notable exceptions, a very l o \ i ~ e ~ ,  
Algonquin waters slowly subided so tlrat they einptied by small number of .Inlerjcan nariles have as yet appeared 
n river flowing through the Nipissing basin and the 0th- among the contributors. They have probably yet to be 
~a valley to the Iroquois ldie below. But wit11 the rise sent, and we ~vould offer the present suggestioll that 
of land nccoinpanying the subsidence of the Iroquoig slibscriptions from intending donors should be sent with 
waters, below their great beach, the Kipissing rim of the as little delay as possible to the Treasurer of the Fund, 
Iiuron basin was raised so high that the Blgoncydn lake Sir TTi!!iam 13. lTlowe~, h'atural Mistory Museuni, London, 
flooded the head of the Xichigan basin, and o-\~erflonred S,T I T .  

-what is now the outlet (then the head) of the Huron -1'. Y ('1-o~vellfi. Co, have received word that Professor 
basin, and drained by the Niagsra River. Ely's ' Taxation in American States and Cities," published 

A41~outthis time the eastern rim of the Ei.ie bahill was by tl~eii?,mill soon appear in Japanese, the work having 
raised up, so that the ~ ~ ~ a t e r s  to tl:c been t rans l~~ted  backed u:) present by Dr. Iyeaaga, one of his former students, 
head of the lake, and tlle barrier a t  the o~~.t!et of Lake 2nd 3lr. Shiozsma Xessrs. Crowell & Co hope to have 
Ontario was uplifted SO as to back water over the lanclq Professor Eiy's riew book on ' 3ocialism" on the market in 
a t  the head of the basin to the extent of eighty fcct. the ( oiniilg ~u~?iing. 

To-day ths  Iroquois beach rises 363 feet above the sea -Sanles Pott  & Go ibnnounce that they hrtve made ar-
(the lake is 247 feet). At the eastern end the same rnngeiilents with Prof. Henry Drurnmond to bring out his 
beach is 730 feet, and still farther, on the flanks of the new svork, < T h e  Ea~olution of Man," being the Lowell 
Bciirondack mountnirls. this o1cl shore line r y ~ abe seen in lectures for 1833. 


