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Summary and Background Information
Mud Lake is a seasonal/semi-permanent marsh immediately adjacent to
and downstream from Pickerel Lake. Mud Lake is partially contained
within the Magaksica State Wildlife Management Area (WMA). The outlet
to Mud Lake (Shoff Creek) is so located within the WMA. The lake is
dominated by emergent vegetation with about 20 percent of the basin
open water. Cattails dominate the deep marsh sections of the emergent
fringe. The northern fringe areas of the lake have a diverse wet meadow
community. Mud Lake is part of a complex of shallow lakes extending
from northern Freeborn County into Winnebago and Worth Counties in
north central Iowa. These lakes traditionally received extensive use by
migratory waterfowl and other marsh birds. Most of these lakes show
common detrimental influences from land use, hydrologic alterations,
nutrient enrichment and high numbers of rough fishes including common
carp. Mud Lake is no exception.
The extensive marsh habitats of Mud Lake provide breeding habitat for
over water nesting species e.g., Canada geese, mallards, redheads, ruddy
ducks, ring-necked ducks, soras, American and least bitterns, red-winged
and yellow-headed blackbirds and marsh wrens. American white
pelicans, great egrets, and great blue herons utilize the marsh for feeding
and roosting. The lake provides habitats for such denizens of the marsh
as muskrat, mink, snapping and painted turtles and leopard frogs. Due to
its shallow nature, Mud Lake does not generally provide over-winter
habitat for fishes; however, it is readily recolonized from Pickerel Lake and
Shoff Creek. By late spring and early summer Mud Lake typically has an
abundance of large carp, algae and a shortage of submerged aquatic
plants and invertebrates.
Aquatic habitats and food resources are seriously degraded by the
presence of common carp and other rough fishes. Although water depths

are suitable, Mud Lake is unable to sustain abundant growth of
submerged aquatic vegetation in most years. Therefore, the marsh lacks
critical food resources for breeding and migrating waterfowl and other
species. Common carp also devour invertebrates and contribute to the
uprooting of emergent vegetation.
Land uses and artificial drainage in the watershed have resulted in
deleterious water level fluctuations and nutrient enrichment. The lake is
prone to frequent rapid increases in water levels of a foot or more in spring
and early summer and flows are lower and less reliable during dry periods.
The culverts at the outlet of Mud Lake exacerbate the issue of excessive
bounce. These culverts are prone to catch floating debris during floods
and other periods of high flows. The issues of carp infestations, nutrient
enrichment and destabilized hydrology tend to have synergistic effects
that lead to persistent problems with poor aquatic habitats, poor water
quality and algae blooms.
This plan for Mud Lake is part of a larger strategy to improve water quality
in the Shell Rock River Watershed and other area lakes in south central
Minnesota. The DNR Division of Fish and Wildlife has been working in
cooperation with the Shell Rock River Watershed District (SRRWD) on a
strategy to improve fisheries and wildlife habitat and water quality in
Pickerel, Mud and downstream lakes. Given their close connection,
management of Pickerel Lake is closely related to the management of
Mud Lake. Rough fish exclusion of both lakes via installation and
operation of a fish barrier on Shoff Creek is proposed to address the
negative influences large populations of rough fish are having on these
lakes. An electric weir at the outlet of Mud Lake is proposed. Once the
fish barrier is installed and functional the existing fish communities in Mud
and Pickerel Lakes and some tributary areas could be eliminated through
winterkill and/or chemical reclamation. Pickerel Lake would be restocked
by the Department of Natural Resources with native fishes (e.g., northern
pike and yellow perch) compatible with an objective of improving and
maintaining desirable growth of native aquatic plants and clearer water.
Stocking specifics will be addressed in the Pickerel Lake management
plan scheduled to be updated by DNR Section of Fisheries Management
in 2009. Since Pickerel and Mud Lakes are at the top of the watershed,
improvements in these lakes should be achievable and also beneficial to
downstream lakes.
Three nearby lakes, Upper and Lower Twin and Bear have been
designated for wildlife management and operable water control structures
allow for periodic drawdowns to manage vegetation and rough fish
abundance.

General Information
•

•

•

•

Mud Lake is located west of Albert Lea in parts of Sections 11, 12 and 13
of Township 102 North, Range 22 West (Pickerel Lake Township),
Freeborn County, Minnesota. It is approximately 115 acres in size with an
average depth of about 1 foot in open water areas. Commonly, the
majority of the marsh dewaters by late summer to a pool area of less than
50 acres of open water. The lake contains deep peat soils, and significant
portions of the cattail fringe are not anchored.
Department of Natural Resource files contain little recorded information on
historic waterfowl use. However, observations by area wildlife staff
suggest that Mud Lake receives regular waterfowl use in spring and fall
even with relatively poor aquatic habitats. Several pairs of Canada geese
nest on the lake. Small flocks of scaup, canvasbacks, ring-necks,
mallards, northern shovelers, gadwalls, wood ducks and other ducks
utilize the lake as a migratory stop as soon as the ice cover begins leave
the lake through mid-spring. Canada geese, mallards, blue-winged teal
and wood ducks raise broods in the marsh habitats. The lake receives
regular use for hunting during the fall waterfowl seasons. The 2003 lake
survey notes that the lake had good numbers of green-winged teal in midOctober.
A formal Department of Natural Resources Section of Wildlife Shallow
Lake Survey was conducted in July 2003. At the time water levels were
lower than usual and extensive mudflats were showing. The average
water depth was only 0.5 feet at the time of the survey. The emergent
fringe was not included in the vegetation survey. Open water areas had
vegetation on 47% of the 17 sampling station. Only 3 species were found.
Sago pondweed and lesser duckweed were most common and located at
35% of the stations. Many carp were observed and it was noted that lake
has extremely poor water quality. A hen mallard with a brood and 2 great
blue herons were the only wildlife observations reported from the day of
the survey. A water sample analysis indicated total phosphorus
concentrations at 0.664 ppm and conductivity was 600 µmhos.
Problems with poor water clarity, lack of submerged aquatic vegetation,
and intense algae blooms limits the productivity of Mud Lake for marsh
dwelling wildlife. Marshes are some of the most productive ecosystems in
North America. Loss of wetlands and loss of habitat quality within
surviving wetlands is a landscape-wide problem in the prairie pothole
region of North America. The consequences of these losses for wildlife
populations are far-reaching and well known. Nevertheless, marshes can
be highly resilient ecosystems. Controlling the biomass of carp and other
rough fishes is a management technique that can effectively release
aquatic vegetation from the detrimental effects of their activities.
Restoration of stands of submersed aquatic plants also restores a number
of other ecosystem functions (i.e., nutrient assimilation and attenuation of
wave energy) leading to improved food and cover for a wide variety of

aquatic wildlife, improved water clarity and improvements in other water
and habitat quality factors.
Hydrologic Information
•
•

•

•

Size of watershed: 7,625 Acres
Mud Lake has 2 inlets. A creek flows in from Pickerel Lake on the south
east side of the marsh. There is a low concrete dam at the outlet of
Pickerel Lake. A second inlet, County Ditch # 68, enters on the lake’s
west side.
Shoff Creek is the outlet for Mud Lake. The outlet flows through three
lines of round concrete pipe set at varied elevations and having diameters
of 36”, 42” and 48”. These structures provide for a field crossing across
Shoff Creek, but do not create or impound the marsh. Schoff Creek flows
to Fountain and Albert Lea Lakes.
Land use in Mud Lake’s watershed is dominated by row crop agriculture
and urban uses. Urban land uses are expanding in the watershed.
About 0.7 miles of adjacent lakeshore is protected within Magaksica State
Wildlife Management Area.

Management Objectives
The management goal for Mud Lake is to improve wildlife and waterfowl
habitat to provide for a minimum 10,000 waterfowl and coot use-days
annually.
Wetland wildlife native to the prairie pothole region of North America are
highly adapted to finding and exploiting high quality habitat areas in a
variable environment and across large landscapes. Therefore, the
objectives for managing Mud Lake focus on habitat objectives that are
readily attained and measurable even though the ultimate goal is to
increase wildlife use.
The management objectives for Mud Lake are to:
1) Improve growing conditions for native submerged aquatic plants so
annually a minimum of 80% of the open water areas of Mud Lake have
moderate to lush stands of submerged vegetation by June; and
2) Improve water clarity in summer such that a secchi disk can be visible
to the bottom in open water areas. Water clarity and aquatic
vegetation abundance are readily measured habitat features that can
help serve as an index for habitat quality for wildlife, waterfowl and
northern pike.
Proposed Management Actions to Achieve Objectives

•

•

•

Install and maintain a fish barrier on Shoff Creek in order to isolate Mud
and Pickerel Lakes from downstream sources rough fishes. An electric
fish barrier at the outlet of Mud Lake is proposed at the field crossing of
Shoff Creek on Magaksica State Wildlife Management Area at the outlet of
Mud Lake. Two culverts containing electrodes and designed primarily to
prevent fish ingress to Mud Lake are proposed to replace the three
concrete culverts presently in place. The barriers will be operated
continuously and should prevent the migration of all size-classes of fish
into Mud Lake. Due the lake’s shallow nature and seasonal water
regimes, it is unlikely that Mud Lake provides safe winter habitats for
rough fishes in most years. However, it is readily recolonized from
downstream sources and rough fishes readily exploit the vacant habitat
during the spring and summer season. Preventing this seasonal
reoccupation of the lake by adult carp will help relieve the pressure on
aquatic plants and invertebrates. Carp from Pickerel, Fountain and Albert
Lea Lakes currently have access to Mud and use it as a spawning area.
Preventing these fish from accessing this spawning area will also benefit
Pickerel Lake and lakes downstream.
Remove existing populations of rough fishes from Mud Lake from Pickerel
Lake. Installation of the above barrier will prevent fish from entering Mud
and Pickerel Lakes from downstream, however it will not eliminate the fish
that currently exist in the lake. In order to see maximum benefits from the
electric barrier, existing fish in these lakes will have to be removed. Two
alternate, but not mutually exclusive strategies are proposed to
remove/reduce fish: A) Install and maintain a fish barrier at the outlet of
Pickerel Lake that is capable of preventing movement of adult carp
between the lakes; and/or B) Utilize winterkill and/or fish toxicants to
eradicate rough fishes from both Mud and Pickerel Lakes and restock
Pickerel Lake with fish species compatible with maintaining diverse and
abundant littoral macrophyte communities in both lakes. Pickerel Lake is
a headwaters lake for this subwatershed and also capable of supporting
littoral vegetation and providing good migration habitat for waterfowl and
other water birds. Eradicating rough fish from the system and
restructuring the fish community would provide multiple benefits for fish
and wildlife. It is anticipated that this would also produce management
benefits for Fountain and Albert Lea Lakes downstream by removing a
significant source of rough fishes. Specific goals of fisheries
management will be addressed in the management plan for Pickerel Lake,
scheduled to be updated in March of 2009.
Restore satellite wetlands and associated upland habitats on the
Magaksica State Wildlife Management Area. Five drained small pothole
wetlands and 1 altered spring seep are located in a former crop and
pasture land area adjacent to Mud and Pickerel Lakes. These wetlands
can be readily restored with simple ditch plugs and tile caps. Wetland
complexes with wetlands of various types and sizes are known to support
greater wildlife use and abundance than simple wetland systems.

•

•

Additionally, these wetlands in their current drained state contribute to
Mud Lake’s problems with altered hydrology, thermal pollution and nutrient
enrichment by failing to store water.
Acquire additional lands riparian to Mud Lake for the Magaksica State
Wildlife Management Area. Many wetland dependent species are
dependent on both wetland habitats and habitats in adjacent upland
areas. Riparian habitats are used by wildlife at a much greater rate than
explained by availability. These same areas are also heavily exploited for
agriculture and urban developments. Mud Lake is located in near
proximity to Albert Lea and lakeshore and wetland habitats are attractive
locations for housing and other developments. Developments invariably
lead to habitat destruction, thermal impacts, additional alterations to
hydrology and water chemistry and added disturbance for wildlife
dependent on wetlands and riparian habitats.
Provide technical and financial assistance to maintain and restore
wetlands, grassland and oak woodlands in the watershed for Mud Lake.
Habitat complexes support more fish and wildlife than small or simplified
habitat areas. In addition, natural vegetation and wetlands provide critical
environmental services including flood attenuation, recharge of shallow
groundwater, carbon storage, and assimilation of pollutants and excess
nutrients.

Monitoring
The DNR is responsible monitoring of habitat conditions for fisheries and wildlife
populations.
•

•

•

Water levels and water clarity will be monitored at the outlet of Mud Lake
during the growing season. This monitoring is readily accomplished
during regular visits to the WMA to insure the lake outlet is functioning
properly and other wildlife area maintenance needs are being met. High
turbidities (i.e., secchi disk readings <1 foot) suggest that algae growth or
other factors may be limiting growth of submerged aquatic vegetation.
Secchi readings provide a readily obtained index to water and habitat
quality factors.
Lake reconnaissance will be conducted at least once every two years to
assess habitat quality. These habitat assessments will include some
notation of extent and composition of littoral vegetation in addition to
general observations of fish and wildlife. In addition, the lake is readily
visible from adjacent lands and roadways and some visual assessment of
habitat quality is possible at any time while conducting other duties in the
area.
Lake habitat surveys utilizing standard protocols should be conducted at 5
to 10 year intervals to provide a record of habitat quality and long-term
changes. These assessments will also include water chemistry analysis.

•

•

•

Support efforts of the Shell Rock River Watershed District and Minnesota
Pollution Control Agency and others to monitor water quality, flows and
other indexes to habitat quality.
Conduct opportunistic waterfowl and other wildlife surveys (i.e., muskrat
house counts, frog and toad calling surveys, bag checks, etc.) to monitor
wildlife response to management actions.
Support efforts by DNR Fisheries to monitor fish populations and
effectiveness of fish barriers.

If submerged vegetation coverage in July is less than 50% in open water
areas of Mud Lake for 2 years in a row additional management actions should
be considered. These actions may include lake drawdown or additional
manipulations of the fish communities in Pickerel Lake.
Management Plan Revisions
The management plan will be revisited every 10 years in concert with the
Pickerel Lake Fisheries Management Plan to assess effectiveness and
determine if changes or updates need to be made. The Joint Technical Advisory
Committee as identified in the Joint Powers Plan can review the management
plan and provide comments.
Attachments/Appendices
Watershed map (Attachment 1)
Drawings or examples of proposed control structure (Attachment 2)
Photos--current and historical (Attachment 3)

Attachment 1. Mud Lake Watershed Basin

Attachment 2. Fish barrier and water control structure plans.

Attachment 3. Photos of Mud Lake.

August 1938 Aerial view of the Mud Lake Basin

May 1951 Aerial view of the Mud Lake Basin

