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NAME
1 Mississippi River Headwaters
2 Upper Mississippi River (MN)
3 Upper Rum River
4 North Fork Crow River
5 Coteau Streams
6 Upper Chippewa River (MN)
7 Minnesota River
8 Kettle and Snake Rivers
9 Upper St. Croix River
10 Lower St. Croix River
11 Upper Chippewa River (WI)
12 Flambeau River
13 Lower Chippewa River (WI)
14 Black River
15 Upper Wisconsin River
16 Lemonweir River
17 Lower Wisconsin River
18 UMR-Upper Impounded Reach
19 Root River
20 Upper lowa River
21 Yellow River
22 Kickapoo River
23 Baraboo River
24 Turkey and Volga Rivers
25 Apple River
26 Pecatonica River

28 Otter Creek

29 Middle Cedar River

30 Lower Cedar River

31 Boone River

32 Lower Des Moines River
33 Rock River

34 UMR-Lower Impounded Reach
35 Fox River

36 Kankakee River

37 Mackinaw River

38 Lower Reach lllinois River
39 Middle Fabius River

40 Upper Kaskaskia River

41 Middle Kaskaskia River
42 Lower Big Muddy River
43 UMR-Unimpounded Reach
44 Meramec River

45 River aux Vases

46 Cache River

47 Castor River
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NY Times: September 22, 1910

PAYING $307,000,000
TFORTOWA DRAINAGE

Private 0wn_ers of Farms to
Spend All But $60,000,000
| of the Sum.

TO RECLAIM SWAMP LANDS

Values WIll Be Increased Millions of
‘Dollars, -Making the State One of
\
the Richest for Agriculture.



Hydrologic Alterations — Artificial Drainage
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Hand digging tile, Boone Co. [A. ca 1914
Source: “An lowa album: 3 photographic history,
1860-1920° by M. J. Bennet, University of lowa Press,
lowa City, lowa

Major Periods of Drainage Development in the U.S.







Crop Rotations by MLRA 2006-2010
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Oxbow Restoration
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Before Restoration: disconnected r\

oxbow identified by LIDAR and Aerial Sedimentremoved,

Photography reconnectionto aquifer,
banksre-vegetated

After Restoration: Stream at flood
stage enables colonization of oxbow

After Restoration: Stream at normal

flow . Topekashiner

thrivesin off-
channel habitat




Nutrient Processing




Nutrient Processing
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USFWS Oxbow History

 |n 2002 the first oxbow restorations in lowa
took place

« 4 of them with Recovery funds left over from
Instream work

* Found out that Topeka shiners love them!

« Between 2002-2014 55 oxbows were
restored in the N. Raccoon River watershed
and starting in 2011, 11 were restored In
the Boone River watershed

Healthy Fish and Wildlife  Healthy Habitat Healthy People Healthy Economy H



To Date 66 oxbows restored!
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U.S. Fish & Wildlife Service

Importance of oxbows, cuiofis and ponds

« Topeka shiners do not like fast
moving water.

» During floods Topeka shiners and ¥
other fish leave the stream and |
enter the floodplain seeking
sanctuary from high flow.

* Once the flood waters recede, the
shiners settle into depressions In
the landscape (in lowa mostly
oxbows) where they stay until the
next flood allows them to return to
the stream, or the oxbow dries

u p Healthy Fish and Wildlife  Healthy Habitat Healthy People Healthy Economy H

Buttrick Creek




U.S. Fish & Wildlife Service

* Pre-settlement, when lowa was
covered Iin prairies, the streams
meandered a lot more, small bank
full events were more frequent, and
the oxbows connected with the
stream a lot more frequently.

 There were also a lot more pools
within the actual stream that served
as habitat for Topeka shiners

connieherbergfineart.blogspot.com
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U.S. Fish & Wildlife Service
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U.S. Fish & Wildlife Service

The Solution!

 Restore the off-channel habitat

Healthy Fish and Wildlife  Healthy Habitat Healthy People Healthy Economy




ENT OF

P U.S. Fish & Wildlife Service

g
@
>




WENT OF

P [ U.S. Fish & Wildlife Service

v.;w.*t . 13- .
- e R:«.’J'jvj," Loy




U.S. Fish & Wildlife Service
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Oxbows as Fish Nurseries

Up to 13,000 fish of 18 different
species have been collected in
one restored %2 acre oxbow

In September 2014 found over
1,300 juvenile Topeka shiners in
2 restored oxbows on the same
property!

« 19 adult T.S.

» 14 different species present

» >10,000 fish per oxbow




U.S. Fish & Wildlife Service

2014 Overwinter Survival

« After 2 of the worst droughts in lowa’s history,
they suffered one of the coldest winters on

record
« Sampled 11 oxbows directly after ice off
« All showed signs of a winter Kill

« 2 oxbows had complete winter kills — including
intertebrates and amphibian

« All others had survival of 2 - 8 species

» 1 contained 4 juvenile Topeka shiners and very
few fathead minnows



U.S. Fish & Wildlife Service

Multiple Benefits of Oxbow Restoration

« Multiple Aquatic Life Benefits

» Fish, frogs, turtles,
insects, waterfowl

* Flood Retention
« Water Quality
 Diverting drainage tile into
the oxbows

* Doesn’t hurt the fish,
provides a water source,
and reduces nitrates
before the water goes
back into the stream

 Recreation
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