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Yesterday’s rivers = buried valleys
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Metro area buried valleys
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Chains of lakes mark buried valleys




Effect of buried valley on modern
Mississippi
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Rivers are filled in,
forced to new locations
and must start the game again.
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|4 .000) years ago

1 2.000-10.000 years ago
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| Glacial Lake Agassiz

- Remnant Lakes

A. Red Lakes

B. Lake of the Woods
C. L. Manitoba

D. L. Winnipegosis

E. L. Winnipeg

F Cedar Lake

G. Lac La Ronge

Lake Agassiz

The lake
that started
us on our
present
coufse.
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Fig. 1. Digital elevation model of central North America showing the southern, eastern, and north-
wesftern outlets of Lake Agassiz. Lowell et aI_, 2005
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Rivers respond to two main forcing factors:

1. Change in water volume

2. Change in base level elevation
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Don’t be confused by pre-established, ice-
marginal stream courses that are being reused.
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1'hey were confined by 1ce, have a low
oradient, and are gravell




They are often mined for aggregate or
ﬁsed as shaHew aquifers (or both)

= ".,;"." ': ._- "--'n:'* x .'!_,;"q. ._,.'|'
gt iy 4 .H e -
r L _p.‘ll:_li"-.r L

T Sl

L A, I
qﬂi‘ﬁ-u ] e

¥ o ‘f* -



'\-I.llll I-’.II‘-' —

" '9 O
Some new r e‘”sfﬁa‘vexbeen

.I" L]

Clit that -
*'H"'*.-‘ > ,J.L"E-..__..-r'- :r.l"t!
Ve breach the:pre;exlsfmg stream

—_ | ..i" " —
E‘ - ’GOI]I’ SE@ .
oy " ..f""“‘ =t ....rl: -
i o L - -l.-.."l:'h : ‘_4:;"
N e B 2 T
1 ;'-..-'._Z?f' - il
e s
Yellow Medicine e
_.,.-._;-m".':
I_,_ﬂf,.; '-
1-"".__‘_1 i
'-I.Il.--.-I
" e
e "T"l = =
s =0 l""-..
" .I- 1-"IT ..- =
m—-—-_ : g



Yellow Medicine and Beaver Creek

Less than 10 miles of these new rivers are adjusted to

River Warren base-level lowering.
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Seven Mile Creek adjusted in lower 5 miles
(Hwy 99 crossing)

Seven Mile Creek Cropland and

Watershed Bluffland
Interface Zone

ST. PETER

Minnesota

MICOLLET %
River

Menitoring
Location

Slide from Kevin Kuehner



Simulation of river evolution

m http://talc.geo.umn.edu/people/grads/hasba00
2/num sims/numerical simulations.htm



http://talc.geo.umn.edu/people/grads/hasba002/num_sims/numerical_simulations.htm
http://talc.geo.umn.edu/people/grads/hasba002/num_sims/numerical_simulations.htm

Streams 1n incised reaches can still meander
and adjust their gradients
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Meander bends can also intersect the old
valley wall locally
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But keep your eye on the many, first-order
streams as they eat their way into the
landscape




*Incision will progress upstream
*Dendritic complexity will increase with time.

* Nick points will move as kinematic waves up
into system.




River Warren in the metro and additional base level
change

St. Anthony Falls = nick point on Mississippi Start of River Warren Falls
(the tributary)




Imagine a waterfall spanning the Mississippi in downtown St. Paul




Bridge approximates former height of falls




Evidence of retreat of falls




Retreat rate of River Warren Falls

\/Prnsam site of lalls
h_*— A

-' I.Il“ll'..-urs.lt-:.l

Downtown Minneapolis ol Minnesaota

d ?{:«
1680, Father Hennepin \
.-'I.]

Al ‘r

Cowntown 51 Paul

. '
{ i
/] i n oz /
24 11,900
) 10,320 rcbp | birth of
; River

Warren
Falls

e Kf Mega Beaver,

Fort Snﬂllenq

;’ \”

__|..||\

Based on the work of Winchell, 1888

Mega Mall, circa 1990




$lel iy G

.ﬁn _.—.;ﬁh “__n.

=
]
$=
S
=
S
]
2
=
o v{
w
—|
&
]
O
=
w
Q
w
$={
@)
=
S
o
i
O
=
]
@)
Q
]




St. Anthony Falls

Painting of the falls in 1842 by an Alexander Loemans, a rare image

of the natural waterfall known to the Dakota
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1880’s during the
height of lumbering
operations.

Logs in river
affected retreat rate
by battering the
falls.




Saint Anthony Falls today

(Not going anywhere according to the Corps of Engineers)
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Historic retreat rates
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FIGURE 15.

Positions of St. Anthony Falls as sketched in 1680 and later.
Newton Horace Winchell extrapolated the rate of retreat to
astimate the length of postglacial time From Winchell and
Upham (1888); redrawn from Sardeson (1916).




St. Anthony Falls Retreat

m Varied with thickness of cap rock
m Accelerated during logoing

m Would have extinguished itself if not for the
Corps (out of cap rock

FIGURE 14.



Tributary Falls in the Metro

Star

Hidden




1840 painting of Minnehaha Falls

Figure 1.6. Minnehaha Falls as painted
by Henrv Lewis ci } (Institute for
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These bluffs of glacm Sé;nt;Wefe *&é‘-ated .in
the same way as the bedroclk bluffs, at the same
general time.



A waterfall (nick point) passed here
long ago.




That is not the same as saying we are
having no impact on these bluff faces
with land-use changes.
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Recap: Initial incision = base level

lowerino event




Adjustments
still underway
> everywhere in
“.the watershed

Catastrophic Flood-Modified
Hummocky Till Plain

Drained
Lake Beds

"i._‘l_J"
i

Lacustrine : “‘1
Strata and Till

over Bedrock

Oxbow Lake/
Wetland

Outwas
Ower Till
and Bedrock

Colluvial Slope

Alluvium Over
Colluvium Bedrock

From Hudak and Hajc, 2005
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Airport modification required new




Agricultural example—dig ditch to
drain field to river




Agricultural example—changed rate of
adjustment to base leve




Rate of adjustment
dependent on
available water to do

the work
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Changing the volume of water available to do the

work on a watershed scale
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Simulation of pre-settlement
conditions?




Fublic Drainage Ditch
Private Drainage Tile
Public Drainage Tile

Unaltered Drainage

Slide courtesy of Kevin Kuehner






Secondary effect of
increase in rate of
adjustment = increase
rate of sediment
. delivery to the main

Catastrophic Flood-Modified
Hummocky Till Plain

Drained
Lake Beds

channel
Lacustrine < Tributary
Strata and Till
over Bedrock Fans

Oxbow Lake/
Wetland

Ower Till
and Bedrock

Colluvial Slope

Alluvium Over
Colluvium Bedrock

From Hudak and Hajc, 2005



Yellow Medicine
River Apron

Major fans in the River Wa
valley give us our “river
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A tributary fan gave us Lake Pepin
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Lake Pepin Delta migration

Modern Lake FPepin
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Pepin delta across St. Croix mouth (SE




o
e o .

.

=

- ; "— =
P

— still

—
. -

N

e

=
T e €

advancing but at what rate?

Pepin Delta at Red Wing
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We need to
understand the
rules of the
game and the
consequences

of how we play
this hand.



Because we will only be
dealt a new hand after
_the next glaciation...
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Now is not a good time to be
counting on the next glaciation to
solve your problems
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Questions?
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