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EROSION AT NIAGARA. 

I T seems to have been a matter of common observ
ation among the early colonists of America that 

the Niagara Falls had receded from the escarpment 
at Queenston to their present position six miles up 
the gorge. In spite of the view then frequently held 
that ravines were to be accounted for by violent rend
ings of the crust, those six miles, even in the 
eighteenth century, were appealed to as a natural 
time-scale. It was, moreover, felt that the rate of re
cession might give us a measure of the antiquity of 
the earth. james Hall in 1842 established a series of 
marks and monuments to which subsequent surveys 
might refer, and Mr. G. K. Gilbert 1 now draws 
conclusions from the work of his predecessors in 
1842, 1875, 1886, and 18go, and from Mr. W. C. 
Hall's re-examination of the edge for the United 
States Geological Survey in 1905. He reproduces 
some of Captain Basil Hall's drawings, made with 
a camera Iucida in 1827, and interesting photographs 
taken from 18s5 onward. The former, which appear 
to be of great accuracy, throw doubt on certain de-

I 
· of recession of the American Fall is probably only 

o.z foot per annum. 
Mr. Gilbert, in view of the importance of local and 

temporary conditions, such as the position of joints 
in the limestone shelf, wiselv makes no estimate of 
the time that has elapsed since the falls occurred at 
Oueenston. But his study will be welcome in the 
lftet·ature of geology and geography alike, since it 
deals with one of the most famous types of river-
erosion in the world. G. A. J. C. 

--------- --- -- ------

A YEAR'S WORK OF THE Cr1RNEGIE 
INSTITUTION.' 

T HE Carnegie Institution was founded, and 
endowed with 2,ooo,oool., in order " to 

encourage, in the broadest and most liberal manner, 
investigation, research and discovery, and the appli
cation of knowledge to the improvement of man
kind." The year-book for 1906 contains a general re
port on the work of the year, and short abstracts of 
the special investigations in progress. To the reader 

it affords abundant opportunity 
of "fine confused feedin' "; to 
the reviewer a mass of projects 
and results of which it is hope
less to give any adequate 
account. 

The Horseshoe, the true head of the Niagara Gorge, about r886. The notch in the farther margin 
'\as not present in r827. 

The trustees' plan of campaign 
has not yet been thoroughly 
worked out, and, indeed, in de
tail at least, must vary with the 
time. At the outset they had 
hosts of applications for assist
ance in research. The univer
sities and colleg-es of the United 
States are now largely staffed 
by men brought up on research, 
who find themselves without the 
time or the appliances for the 
work they have prepared them
selves to do. It was natural that 
they should appeal to the insti
tution for assistance, and that 
the trustees should respond by 
making grants in aid to indi
vidual investig-ators on a some
what extensive scale. But diffi· 

tails of the map of 1842. Mr. Gilbert regards the 
survey of H)05 as of especial importance, since it is 
the last record of the Niagara River in a natural con
dition. "The Erie Canal is supplied with water from 
the Niagara River at Buffalo, the 'Weiland Canal 
is supplied from Lake Erie, and the Chicago Drain
age Canal draws water from Lake Michigan. All 
the water thus diverted is withdrawn from the 
cataract. So also is the water diverted from the rlver 
above the falls for factory purposes and for use in 
the generation of electricity" (p. 12). 

The really active line of erosion is at the lip of 
the Horseshoe Fall. Very little recession occurred 
here at the head of the gorge between 1827 and 1842, 
but the rate between 1842 and r875 was about 4 feet 
per annum, and from 1875 to 1905 nearly 6 feet per 
annum (p. IS)- "The distance through "-Mr. 
Gilbert writes " thru "-" which the Horseshoe Fall 
has retreated since it parted from the American Fall 
is about 2500 feet. Allowing 5 feet per annum as 
the rate of recession, the parting took place about 
five hundred years ago." The present average rate 

1 "Rate of of Niagara Falls:' By G. K. Gilbert, accom
panied by a Reporo on the Survey of the Creso, by W. Carvel Hall. 
Pp. 31+n plate<. (Bull. U.S. Geol. Survey, No. 3o6, t907.) 
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culties have made themselves 
manifest, especially in the supervision of miscellaneous 
investig-ations; and experience has convinced the 
trustees fhat there is a greater prospect of a valuable 
return from large projects carried on under the direct 
supervision of the institution than from minor projects 
entrusted to individuals. Accordingly, during 1906, 
while the larger projects have been increased, a smaller 
number of ininor grants have been made than in 
former years. 

There are at present forty-five of these minor 
pwjects in progress. They are for the most part 
reseat·ches in mathematical, physical, and natural 
science, and in history, literature, and philology; 
but they include also the preparation of such works 
as the " Index Medicus." The grants in aid of 
them range from sol. to zoool., and seem to be made 
for the provision of assistants, apparatus and 
materials, and for the publication of results. The 
total amount thus allotted during the year was about 
1g,oool. 

The larger projects may be divided into four 
classes-astronomical, geophysical, biological, and 
economic and historical. Astronomy has always been 

1 Carnegie Institution of Washington. Year· Book No. 5, 19o6. Pp. viii+ 
266. (Washington: Published by the Institution, 1907·) 
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a favourite g round in America . Few of 
its larger umversttles are without observatories, 
a nd m a ny of the smaller colleges possess them also. 
The institution seems to aim a t extensive schemes 
which are beyond the scope of the universities. In 
the department of solar physics 28,oool. has been 
expended on the building·s and equipment of the 
Mount vVilson Observatory, and the year's work 
under Prof. Hale includes photogt·aphy of the sun 
and of the spectra of sun-spots a nd flocculi, spectro
scopic study of solar rotation, and holographic study 
of solar absorption. Jt is interesting to note that, 
notwithstanding its princely endO\vment, the institu
tion is glad to announce a gift of goool. for the pro
vision of a mirror of roo inches aperture for a great 
reflecting telescope, to be used for the analysis of the 
light from faint stars and nebulre. The second astro
nomica l department, that of meridian astronomy, has 
been organised in the pt·esent year, and Prof. L. Boss 
has been appointed, with an appropriation of 4o,oool., 
to superintend the preparation of a catalogue giving
the precise positions of all stars down to the seventh 
magnitude. As an essential feature of the work he 
is to establish a temporary observatory in the 
southern hemisphere. 

In the department of geophysics, the work has 
been conducted hitherto by individuals. But their 
investigations on the flow o.f rocks, the elasticity and 
plasticitv of solids, and mineral solution and fusion 
under h.igh temperatures and pressures, have been so 
successful that an appropriation of 30,oool. has been 
made for the purchase of a site in Azadia, D.C., and 
for the building and equipment of a laboratory. In 
another geophysical department, that of terrestrial 
magnetism, Dr. L. A. Bauer, with a grant of 
r r ,oool., has been carrying out a magnetic survey 
of the Pacific Ocean, as well as of the island of 
Hainan and a number of isl ands of the southern 
Pacific. 

There are five biological departments. The widest 
in scope is that of experimental evolution, under the 
direction of Prof. Davenport, who has been provided 
with a laboratory specially designed for the study 
of the phenomena of heredity , hybridisation, and 
mutation, "by substantially the same methods as 
those applied to the stars by the astronomer or by 
the chemist to inorganic matter." The director is 
hopeful of success, and has already some results to 
report; but he points out that "a decade is the 
smallest convenient unit of time for measuring the 
progress of the more important investigations now 
under way." The department of marine biology is 
under the direction of Dr. A. G. Mayer, who has 
been provided with vessels, buildings, a nd docks, and 
with the aid of specialist guests is studying the fauna 
of the Florida coast. More novel in its aim is the 
depa rtment of desert botany , which has a domain 
and 0uildings in Arizona, and is directed by Dr. D. T. 
MacDougall. It is devoted to research on the flora 
of arid regions, and the influence of a ltitude and 
climate on vegetation. The director is establishing
small plantations at various heights above sea-level, 
and denuding areas here and there that he may study 
their re-occupation by desert plants. He is also 
making systematic observations on the shores of an 
acci dentally formed lake, 500 square miles in area, in 
the Salton Basin, California. The channel between 
the lake and the Colorado River, by the overflow of 
which it was formed, has now been closed, and 
during the gradual disappeat·ance of the lake the 
re-occupation by desert vegetation of the areas left 
bare by the recession of the water is to be studied. 

The · department of horticulture is on more ordinary 
lines, plant, flower, and fruit development 
its scheme of work. The department of nutrition is 
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less conventional in its character, its aim being to 
extend out· knowledge of the physics and chemistry 
of normal nutrition and of the conditions and 
remedies for abnormal nutrition. As in previous 
year·s, its work is entrusted to individual investigators 
- three, working on distinct lines- at whose disposal 
a sum of 30ool. has been placed, but the provision 
of a special laboratory is under consideration.' 

Finally, we have the related departments of 
historical research and of economics a nd sociobgy. 
Prof. J. F. Jameson, who directs the former, is 
engag·ed mainly in the preparation and publication of 
guides to the ma lct·ials for American hi story to be 
found in the archives of Washington, Cuba, Great 
Britain, and Spain, to be extended as soon as possible 
to France, Me:,ico, and Rome, also in the publication 
of documents bearing upon the history of the United 
States. About 30ool. has been allotted to this de
partment during the year. In economics and 
sociology, Dr. C. D. \Vright and his 130 collabor
ators, 'vith a grant of about 6oool., ha ve been making
a bibliographic index to the public documents of 
the various States of the Union, and a re studying 
population and immigration, agriculture and irrig-a
tion, manufactures, transportation, labour and in
dustrial movements, taxation, and the negro problem, 
with a host of questions which these subjects 
suggest, ra nging from railway pools to the need of 
church federation in Vermont. 

J t will be noticed that in the selection of larger 
projects the trustees have kept in view Mr. Carnegie's 
expressed wish that not merely knowledge itself, but 
the applicat ion of knowledge to the improvement of 
mankind, should be advanced. Most of the depart
ments which have been organised have a distinct 
practical bearing, and some, such as the desert 
bota ny and the terrestrial magnetism departments, 
have blocked out work of great importance from both 
points of view. That the " mankind " of the articles 
of incorporation is being interpreted in the first 
instance in a somewhat local sense is natural. 
Charity begins at home. And it must be remembered 
that we nre all intet·ested in the ocean magnetic 
fields in which the great Republic has a special 
interest, that we must all benefit by a thorough 
knowledge of the history and the socia l condition of 
the United States, and that year by year we are all 
becoming more painfullv affl'ctcd by those abnormali
ties of nutrition to which the strenuous life of her 
citizens is supposed to give rise. 

Little space remains to notice another department 
of the work of the institution, viz. the issue and 
distribution of publications. So far, fifty-seven 
volumes have been published, and thirty-on e are now 
in the press. During r9o6 nineteen volumes appeared, 
the expenditure on them being about Ssool. Lists of 
the publications <Jre sent to about ro,ooo individuals 
and institutions , but as the standard edition is rooo 
copies only, but one-tenth of the ro,ooo can be ex
pected to respond. This restriction to rooo copies is 
th e un-American feature of the policy of the 
institution, a nd in the interests of the advancement 
of knowledge is to be No doubt even an 
Pndowment of 2,ooo,oool. gives a limited income. 
But if the scientific work which it produces is of 
value, the publications describing th e work should 
be widelv distributed. And the president spems to 
take a pi!rverse view of the question when, in order 
to meet a nticipated criticism, he says :-" If the 
bibliophile has found reason for dissatisfaction in the 
distribution of the publications of the Institution he 
may be di soosed to be lenient with the latter on learn
ing that he is one of many thousands soliciting 
favors ." 

1 S"nce the i sue of the Year Bock it to have been decideJ upon. 
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