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Abstract 
 

 Habitat improvement projects often employ a variety of techniques to 

corral the flow, create hydrologic complexity, stabilize eroding banks, or 

improve specific types of stream habitat.  North Shore streams offer a unique 

challenge with flashy flood peaks followed by low summer base flows, and it 

is unknown whether techniques used elsewhere will be successful here.  We 

are monitoring the effectiveness of a habitat improvement project conducted 

by Minnesota Trout Unlimited (MNTU) on the Sucker River in northeastern 

Minnesota with the goals of improving deep pool habitat through a 

combination of installed log jams and cross -vanes.  This project is intended to 

be a test case to see if deep pool habitat can be created and maintained, and if 

the increase in habitat translates into improvements in the local fish 

population.  Many North Shore streams have low base flows, and deep pools 

are important for the survival of fish in late summer as well as providing over -

wintering habitat.   

 We established a monitoring framework that can be implemented by 

University of Minnesota Duluth students through class laboratory 

assignments, ensuring long -term monitoring of the site.  To date, we have 

conducted pre -installation and post -installation surveys on 16 cross -sections, 

pre-installation wood and habitat inventories, and pool surveys pre - and post -

installation. Sampling of game and non -game fishes was also conducted via 

electrofishing, pre -installation by the Minnesota DNR.  Results indicate that 

pool habitat (defined as areas > 2 feet deep) in the 400 meter reach has 

increased from 53 m 2, with 40% of that area in the largest pool to 123 m 2 with 

18% of that area in the largest pool.  A large storm event occurred in October 

2010, testing the integrity of the wood, all of which remained in place.  Post -

storm surveys were not conducted due to ice -up of the channel shortly after 

the flood.  Results from this project will be communicated to the Minnesota 

Department of Natural Resources at French River and the general public to 

help inform future habitat improvement projects in other North Shore streams. 

The site has a permanent public easement allowing angler access.  

University of Minnesota, 

Duluth Partnership in project 

Project Plan 
 

Project Outcome 

 

Acknowledgements 

 
A special thanks to the UMD Geology Department and Karen Gran for the opportunity to help survey the Sucker River and 

work on compiling data for this project. I also would like to thank Minnesotaôs Outdoor Heritage Fund for the project 

construction assistance of $30,000 and the Center for Community and Regional Research (CCRR) for pre and post-survey 

funding of $5976 to Professor Gran. Finally, I would like to thank the Minnesota Department of Natural Resources (MDNR) and 

Inter-fluve for partnership in design and development of the project. 

Project Timetable, Goal, 

and Participants 
 

Project Location 
 

Sucker River Long Profile 
 

Surveyed long profile prior to the habitat improvement project on Sucker River. Transects 

noted along the profile with the delineation, T1, T2, etc. and annotations along the profile from 

pre-project observations by Karen Gran. Note also a vertical exaggeration of ~60. 

As part of the continued monitoring of the Sucker River Project, UMD 

students participate in surveying of the river every other year for a Fluvial 

Geomorphology Course taught by Karen Gran.  

The first task upon 

reaching the river consists 

of sketching the portion of 

the project reach in which 

observations and 

measurements will be 

made. This gives students 

the chance to become 

familiar with their 

surroundings and also 

makes it possible to infer 

possible processes at 

work along the reach. 

After completing the 

initial sketch, students 

survey the transects 

located within their reach 

using a tripod, sight, and 

measuring tape. While 

transects are surveyed, 

velocity measurements 

are taken at ~1 m 

intervals. Upon 

completion of surveying 

transects, students finish 

the day of field work by 

taking a Wolman Pebble 

Count and surveying a 

long profile along the 

reach. 

After work on the river, students compile measured data into Microsoft 

Excel. Once data are compiled, they are used to calculate useful 

parameters such as the mean velocity, local slope, Froude number, Darcy-

Weisbach friction coefficient, Manningôs n, and discharge. Data are also 

used to plot several figures including: a long profile, a cumulative grain 

size distribution, and cross-sections for each transect. Final data compiled 

by each successive class of UMD students will be compared through time 

to note the overall success of the project and any unique changes that 

may occur along the reach. 

The Sucker River Habitat improvement plan created by Marty Melchior at Inter-fluve had the 

overall goal of deepening existing pools, increasing the total number of pools located along 

the reach, and increasing overhead cover above pools. With the ultimate goal of improving 

trout habitat. The plan relied heavily on installation of log jams, V-weirs, and bank 

stabilization mats. All logs used in this project were salvaged from thinning of diseased white 

pines, and all boulder were sourced on-site. 

Located along the North Shore of Lake 

Superior, the Sucker River has high 

spring and low summer base flows, a 

characteristic unique to all of the 

streams in the area. The project area 

itself is located within the Haenselôs 

property and is used as a trout fishing 

and learning area. Image courtesy of 

Inter-fluve. 

Pre-project V-weir design, image courtesy 

of Inter-fluve. 

Pre-project log placement design, image 

courtesy of Inter-fluve. 

Constructed log placement along S-bend, 

photo courtesy of Carl Haensel. 

Constructed V-weir on the Sucker River, 

photo courtesy of Carl Haensel. 

Timetable 

-Pre-project work completed in 

summer of 2009. Work included 

initial surveying of transects, 

Wolman Pebble Counts, and long 

profile measurements along the 

reach.  

-Electrofishing was completed in 

summer of 2010, prior to project 

construction, by the DNR to 

determine major trout habitat 

locations. 

-Project completed in August of 

2010. 

-Survey of transects and long profile 

measurements completed by UMD 

students in fall of 2010. 

-All transects will be resurveyed in 

and electrofishing by the DNR will 

be completed in summer of 2011. 

-After weathering a notable storm in 

October of 2010 (about a ten year flood 

according to nearby Knife River gage 

data, MDNR), part of the projectôs stability 

has at least been confirmed, with no 

movement of major wood structures.  

-Deep pool habitat has increased from ~53 

m2 to 123 m2.  

-Future surveys by UMD students will test 

whether deep pools will be maintained 

and electrofishing in summer of 2011 will 

determine how effective the construction 

has been for improving the trout habitat. 

This project is being used to test the 

plausibility of using similar designed 

structures in new projects on the North 

Shore. 

-Through public access and instruction by 

Carl Haensel public knowledge of habitat 

improvement projects will increase over 

time, increasing the ability for future 

projects in the area. 

Goal 

Improve overall trout habitat in the Sucker River 

by deepening existing pools, increasing the total 

number of pools, and increasing overhead cover 

above pools along the project reach. 

Participants 

-Karen Gran and UMD Fluvial Geomorphology 

students (river monitoring) 

-MNTU (Minnesota Trout Unlimited) and Carl 

Haensel (project installation) 

-Inter-fluve (project design) 

-Minnesota Department of Natural Resources 

(trout monitoring) 

Image courtesy of Carl Haensel 

Image courtesy of Carl Haensel 


