= ON CHANGES

hicher than thase at a distanee from it, and the ofire that fiz
2 would also vepresent the feansicrse soction of slow récees gon-
erally  Phe similavity of the phasival fiatures presented by
the bower parts of i rivers \\.l\ particalarly remarked h\
Hutton >

It has bren ob-erved by engineer<.d that in all rivers in this
conntry the liree antities of wift brought into them by win-
tor freshots do not tend to choke the channeds, bat that, at that
perind of the year, former accumulations of deposit are actu-
aliy removed ln the force of the sty and therefore, that
alth meh winter-fre-hets bring down <t with them, the ey
into the <eta |n~'-r:|u-1m|l\ than they have introduced into
river chamnels 1t were allowable to assime that the un-
equal supply of water at different seasons of the yvear produces
effects e the channel of the Missd appi similar to those just
deseribed an onr own streans, the following cansequences
wicht be deduced from the fact that winter ticshets remove
more detritus than they bring down.  The diminution of the
speed of the currant of rivers assists the depusition of ~ilt upon
their beds, as mueh as its inercased speed in the winter seasou
favors its vemonal  The sunmmer deposit, however thin it may
b cannot oevur without contracting the sizes of the channel,

Wintar fieshots fdliwing a suddon £l of sain woull raise
the water-leved of rivers rapidly, and vy it above the banhs
botore the auzinented current has tiwe to scour the 1iver-
immd and aise it toits foneer capadty.
silt, sueadl at any wie place, wust cadh taase l]\n water aaittle
above its proper lt\(l, and tlu- point ol wvertlow will be where
the sum of the small clevations amvunts to more than the
height of the bhauhs, above Last yen’s Tevel, but flouds leanve a
deposit of slt, &e , upon the banks they pass over, which in-
eveases the capacity of the channel; and until new deposits
hos aenin reduced the area of the ~treain below its proper size,
inundation will not oceur.

A~ each flood raises un}\ the ]vlll of the Tanh it flows over,
it s syt see that the point of vvaflow will be changed
from time to time; and Giery part of theddluvial plains through
which aoriver flows will bo visited in taen by flowds, provided
there are noartifidial banks These banhs assist the scouting
power of mivers inwinter, becaase they retadn wure water in
the rivers buts on the other bad, sile that would pave been
cantied over the Tuks is hopt within the el and this
iy be the reason why the Lods of Gl nanvigable rivers have
beene so much clevated davins the histoneal paiod. The
contraction of water-channdds in suner, and their enlarge-
ment in winter, is thus directdy traced o the unegual supply
of rain at different periods of the year,

This heing admitted, we have an explanation of the nanner
Bewhich river~ iy, by i saccession of flowds, budld upon allu-
vial deposits whong thar eoursos at the sanee time s their
beds e proportiva to the hicight of thedr plains.

If river-channels were perfecily symmetricsl in form, the
identical sediment that had Ldlen i samuer micht he remaoved
aeain in winter. It is, however, well known that river-chan-
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F On this and the following points <ce Fust Report of the Tidal
Harhors" commssien, above veferred to, whieh contiins the ophvons
of our mu-t celebrated engneers on the phcnomon o prosaated by Tudol
awl other snvers .

4 The uather has not met with any explanation of the conaes that
produce chanzes in viver-channels, although the constant aitcrations
tahtng plice i tuem e been repeatedls .x‘hvlwl to
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nels are deep on one side and shallow on the other. The prin-
cipal dep it theretore takes plice on the shaliow or guiet <ide,
.nul the principal temoval ceewas from the deep side whoe the

current tuns more quickly.

This moay explain why the teaveller on the Mississippl sces for
]uuulle of nales o caving bank on one side and an advane.
g sandbar on the other kl vellio When the action of the tiver
s also anequad o its two banhs in different ].] wes along its
course, o chaunel consisting of cunves fnstend of straight hines
must be produced. When cach caive, however, had assumed the
complete Torse-hoe form, the water, by traelling round  the
outer cireumfvrence of the hend, will hine its effeetive specd
reduced to that on the inner or shallow side  The curient
would thus becone morte nearly equal in all pats of the
chunuel, and necessarily the deposit likewise 5 and in winter it
would have w nearly equal tendeney to exenvate the hanks on
buoth sules, which Coudition ot Ulllllll)lllllll might last for some
titme,

Hutton, in 1705, has remarked, that there ix evidence of
denudativin in every countiy where at any time of the vear the
streans canty off any partdes of the superticial soill.*  The
Misatssippi ust detive it vast supplies ot mud tor thowsands
of such tributavies 5 for it could obtain than trom no other
sumree, wiiless we suppose it abstracts the fronn its own plaus
Certainly in many plices sail is being removed fion one pant
or other of its pliins ; but an equal quantity must be added
to some ather part, for the tiver condd nut mase @ permanent
inraad duto it plaius without eolateing its chamel This it
dues not du, or 1t would be able to carry oft the winter-fieshets
withvut overfluning, and the prosent artificial bank would be
unnecessary.

T hanve thus brivilly referred to obsesvations made by Britich
engineers which may throw some light on the causes of per-
iodical floods and changes of channel in vivers, and also upon
the formation of allavial plains wong their course. These ques-
tions need not furthorbe entered into, because the Buited growth
of alluvial plaius and deltas may be best illustiated by tracing
the alteration in the wean Ievel of wlarge paat of N th America
that would be consequent upun a denudation sufficicntly ex-
tensive to furnisb the allivin sald to exist in the valley ot the
“i\\i\\i) pi Oh the borders of the Gultt of Meaieo at the
prcsent tine marine strate e onwing within a ~hoit distance
of the fluviatile, wnd frequently alternate with the :m, because
spaces of the seashore are endosed by banks of river-mud and
comvertad ety Likes ordinarnly  conumunicating with the viver,
but sommctinies with the seaafter high tides.

The prescut marine or fluvio-marine deposits must be com-
prosed of mad that Tos passed the mouth of the rivers or wosle
ed up by the sea, while the frcshwater strata niust be antiredy
formed fromw sand and md carried vves the siver banks, or de-
preited on the bottom of Lales supplicd by the stream before it
enters the Gult of Mexico,  An idea of the amoenut of denu-
dation that has wken place in the interior of North Ameriea
mizht be either abtained from the extent of the marine depusits
formed of mud that had passed the mouth of the river. or
fiom that of the purely fluviatile and contempoiancous depos-
its forimed fiom mud which had »over entered the Gult of
.“L‘\l( ‘1),

S 0ur clearest streams ran o mueddy e ondl The great enuses,
theretore, for the degiadation of smountins never stop as Jong as thae
i= water toun ¢ althongh, as the heights of mountains dimnish, the
progress of their dominution may be more and more retavded,  Up. et
vol ng p. 250,



