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Northfield lies in a transitory area between forest and prairie biomes and the area’s original ecology was quite complex. Before settlement in Minnesota, the hardwood deciduous forests ran from the northwest corner of the state to the southeast corner in strip. To the south and west there were extensive plains of native grasses and wildflowers. The buffer between the two was characterized by clumps of trees, surrounded by prairie. In addition, Oak Savannas, open forests with widely spaced trees intermingled with prairie grasses and flowers, were common. The area now known as the Lower Arboretum was originally an upland forest with an oak savanna buffering the forest from prairies that spread to the east and north. The Cannon River was lined with a floodplain forest that helped maintain the banks during flooding. These ecosystems are incredibly nuanced and developed, relying on fires and floods to control the balance between the native species.


With settlement came the destruction of the prairie and the loss of a valuable and diverse ecosystem. Since 1978 a restoration of Carleton owned prairie lands has been underway as a student led initiative. Notes on the restoration by student workers show the value of the prairie. Konrad Liegel (1978) wrote of the arboretum and prairie as a possible education resource for the school and town. In addition, Carolyn Carr ‘88 and Holly Ewing ’89 wrote that the prairie has an aesthetic value with “beautiful plants and animals worth preserving” (1988). For Mark Luttera ’07,  “The prairie also possesses a subtle beauty in its constant variety.  A new species can be found blooming every week, in some shade of purple, yellow, orange, blue, or white” (personal communication). In addition, Carr and Ewing noted the unique “prestige value” of the prairie and arboretum for Carleton. It distinguishes Carleton from similar schools and can be advertised in publications. Most importantly perhaps, the writings of students reflect the immense power and value of the prairie as an entity- its intrinsic value. The prairie is valuable because it exists, unrelated to the pleasures, experiences, tangible products or information humans derive from the prairie. The prairie speaks to the sublime- the awe-inspiring force of nature. Its vastness, complexity and even fragility are humbling to men. As less and less of the natural world remains, the restoration becomes even more important. There must be a balance between the modern concept of the sublime, skyscrapers and technology and the natural sublime. There must be a balance between taking from the land and giving back. The restoration gives students an opportunity to give back to the land and to observe and understand the prairie. 


The Dakotah originally occupied Northfield and the surrounding area, however in 1851 the United States government moved the Dakotah to a reservation further west to make room for settlers. John W. North was an eastern entrepreneur who came to the area to build a mill and settled the town of Northfield (www.northfieldhistory.org. North built the Waterford Mill on the Cannon River in 1874. Other settlers began destroying the land, controlling burning and farming the land. In the late 19th century Carleton began acquiring land to create an arboretum, conceived of as a sculptured park with exotic trees. By 1938 Carleton owned 800 acres of the surrounding area, mostly farmland and overrun forests. From 1940 until 1970 the arboretum was maintained as a park with trails with little attempts at improvement, conservation or restoration of the original habitat. In the 1970s, a nation-wide awareness of conservation and preservation came to Carleton and an arboretum committee developed a proposal for developing the arboretum’s conservation and education potential (Ward & Umbanhowar Jr. Jr. 1984).


This new awareness and drive for conservation was embodied in Konrad Liegel ’78, the first to propose prairie restoration. Liegel was a sophomore when he first became interested in the prairie and in 1978 he wrote a proposal for a prairie restoration on a six-acre strip of brome grass west and north of the Olin Farmhouse across Hwy. 19 from Carleton campus. In the proposal he noted, “A prairie planting in this area will enhance the value of the arboretum as an educational, recreational, and preservation resource”. He stresses the areas’ importance as a buffer between the hardwood trees of the east and the prairie of the west. The restoration would also improve the aesthetic beauty of the area (Liegel & Newberry 1978). The project was funded by grants received from the Charles Culpepper Foundation and Richard S. Cole Fund for twenty thousand dollars and with a possible forty thousand dollar addition depending on the initial expenditures (Flamm 1978).

The proposed area for the restoration was originally planted with brome to serve as horse feed, but in 1978 was abandoned and overrun to the north with prickly ash, boxelders and elms. It is located on the hillside near Olin Farmhouse in the Lower Arboretum. Liegel notes that there are many challenges to overcome before the prairie can be restored. The new growth of non-native species must be eliminated and new prairie planted without causing significant erosion to the land. Liegel notes that prairie plants will take years to gain control of the land over the invasive weeds and significant labor will be required to maintain the fledgling prairie. In addition, the order of planting is important, as grasses will take over an area and compete with other native plants, like forbs. Liegel’s plan called for three different kinds of prairie, one of India grass sod, one of Switch grass sod and an oak opening with grasses and forbs. The first challenge was to eliminate the existing plants; Liegel suggested herbicide rather than plowing which could cause erosion and stimulate weed growth (Liegel & Newberry 1978). The restoration was begun in the spring of 1978 with two prepared areas; one to be lain with sod and one to be seeded with locally collected prairie seeds. Invasive trees and shrubs were pulled up and cut down, their stumps coated with herbicide. The six-acre field was burned to control the brome and eliminate litter from the field, and then herbicide was sprayed over the field. Liegel and other volunteers transferred sod from a remnant prairie 3 hours away in Owatonna to Northfield. The sod was planted in two sections of the plot. Plastic was lain between the sod to control the brome and weeds beneath. The rest was sown with oats and in some sections prairie seeds, oats and transplanted seedlings of forbs. Liegel believed the oats would control the spread of weeds, effectively choking them out while allowing native species to grow. Seedlings were watered by hand to ensure their survival. Seeds were gathered in the fall of 1977 from local remnant prairies and eight pounds of seeds and numerous seedlings were purchased from Prairie Restorations, Inc (Liegel 1978). The new prairie still had to contend with brome and was burned again in April of 1979. 

The restoration continued after Liegel’s departure as a student run initiative. A new plot adjacent to the 1978 prairie was planted in 1979 to the north. It was cleared and seeded like the 1979 plot. The seed and sod plots were burned the next two years and the 1978 plot mowed during the summers to discourage weed growth. In 1981 an analysis of the species was done to calculate the abundance of species. The plot had been divided into a grid by Liegel and stakes marked quadrants. The volunteers planted seedlings near the stakes to enable future study of the species. By 1981 the stakes were mostly gone, but the workers were able to estimate their locations and used the grid to analyze the content of the new prairie (Weber 1981)


In his update on the restoration, Scott Weber ‘82 notes that there were some problems with the observation methods, yet reaches conclusions about the state of the plots. The study was conducted during the summer of 1981 and thus the researchers could only observe plants that were present in early July. In addition, notes about the 1979 planting were incomplete and there was no conclusive list of species introduced into the plots. However, the study revealed interesting trends in the prairie. Weber notes that the brome is suppressed by mowing, which can prevent the brome from producing seed for the year, and fire, which suppresses the size and stamina of existing plants. Mark Luttera ‘07, one of Carleton’s arboretum naturalists, notes that mowing in the early years of a prairie “prevents non-natives from shading out the young prairie plants” (personal communication). Another change Weber noticed was the decrease in the number of plants like ragweed that flourish in neglected or disturbed areas from the 1978 plot to the 1979 plot. This showed that native prairie species were beginning to dominate the land and establish themselves, thus out-competing invasive plants. Forbs were present and blooming in both plots encouraged by the burning and the scything of invasive weeds. Weber noted that the sod plot suffered somewhat from a mismatch of soil types. The sod from Owatonna is damp, while the hill is more sandy and dry. Ultimately Weber found that planting seeds with the addition of several seedlings was successful, with India grass dominating the prairie in 1981. Sod transfers must be done carefully to ensure plant survival and success, and weeds continued to be an obstacle (Weber 1981). Weber’s review of the project shows that while the native plants were beginning to flourish, the project requires patience and maintenance to control the weeds. 


In the early eighties several more plots of prairie were added to the restoration and slowly the original six acres became completely planted. In 1983 one acre was planted on the southern border of the 1982 plot that ran to the sod plot. With this addition the six-acre restoration plot was completed and controlled. Some of the areas still had strips of brome or cover crop to prevent erosion. Maintaining the plot involved yearly burns of the whole six acres, significant amounts of hand weeding, and hand application of herbicide. In his 1985 progress update, Charles E. Umbanhowar Jr. Jr. describes the current species and changes observed in the plots. He notes that the 1978 and 1979 plots are covered by a thick spread big bluestem and Indian grass that measure up to 6’.  Umbanhowar Jr. observed some diversity in grasses and forbs found in the plots and significantly less brome than in the 1981 plot. The 1981 plot too showed growth, including the arrival of forbs and some flowering grasses like those in the older plots. However, there was still a significant amount of brome and invasive weeds. The 1983 plot showed less progress and was dominated by weeds like mullein. The native grasses were not abundant, however various native plants like grey-headed coneflower and black-eyed Susan were observed. The 1983 plot was understandably the least developed with bountiful weeds and few native grasses growing. Umbanhowar Jr., like Weber, points out problems with the sod plot. Notably by 1985 its planted seedlings had mostly died or stopped blooming and the plot had been dominated exclusively by goldenrod for several years.


In his proposal, Umbanhowar Jr. also makes recommendations regarding maintenance of the restoration and future targets for restoration. After the prairies from the eighties have become more established, Umbanhowar Jr. suggests moving away from an annual burn to a three-year rotation. One year burn, two years without a burn. He posits that this will control grass growth and encourage forbs growth, but be less time consuming. He recommends increasing species diversity in the six-acre plot by eliminating any remaining non-prairie strips. He also suggests that fall plowing and herbicide will help eliminate the brome, but may stimulate weeds. Umbanhowar Jr. also notes possible areas for future expansion in the pasture to the north and the oak opening to the northwest. If prairie were established to the north, the plot would be 12 acres increasing species diversity and lowering edge effects. Expanding to the northwest would increase the size of the prairie as well as help restore oak savannas to the area (Umbanhowar Jr. Jr. 1985). 


In 1988, Mark McKone, a professor of biology, lead an arboretum seminar that studied the prairie restoration and produced a series of suggestions for expansion that were influential in the expansions of the nineties. For the hillside prairie the students recommended continued maintenance and increasing species diversity with seedlings and seeds from McKnight prairie. They propose expanding the prairie to the east and west. That land was farmland, however expanding the prairie would increase species diversity, reduce edge effects and limit the invasion of shrubs from the surrounding forests. They also advocate a northern expansion into a woody succession area. This expansion is labor intensive and involves clearing the land of trees and shrubs before plowing and planting. The report notes that the restoration project began small, but was not necessarily meant to remain that way. They suggest the addition of an arboretum manager, with experience and expertise, who can oversee student projects and devote full-time work to the restoration projects. The project would still be student driven, but a sense of continuity and a solid knowledge base would be added to the project with a new hire (Carr & Ewing 1998). 


The early nineties saw many of the suggestions of the Arboretum planning committee followed with the creation of a new position, Arboretum Manager. Myles Bakke was hired in 1991 as the arboretum manager to oversee the restoration and other arboretum projects. In the same year, Mark McKone was named Arboretum Director. The two planned and executed, with student workers and volunteers, a massive restoration of arboretum lands. This project included restoring the forestland north of the prairie between Canada Ave. and the Cannon. Pines from a defunct pine farm were cleared and cottonwoods, silver maple and willows were planted using seeds from a nearby source. These trees make up floodplain forests that had originally been present buffering the Cannon. This project was begun in 1991 and was large in scale, compared with earlier arboretum projects. Thus expansion of the prairie was halted and maintenance continued. 

Starting in 1995, Bakke and McKone returned to the prairie expansion. The large addition to the prairie expanded out from the Hillside Prairie to the north, east and south. The new restoration followed many of the suggestions of the Arboretum Planning Seminar. In the expansion of prairie to the north involved the clearing of woody trees. The prairie runs north until it meets with some pines and the restored floodplain forest. The fields to the east and west of the original restoration had been sown with soybeans and corn. The fields were plowed to prepare for planting. Mark Luttera explains that fields were machine planted with a mix of over fifty different species. The seeds were collected by hand over the summer by Bakke and student workers from McKnight, other remnants and the existing restorations in the arboretum. In addition, a combine is used to harvest seeds from McKnight. The seeds are then combined and planted in early November. Luttera explains that “many of the seeds require exposure to winter in order to germinate, and the fields are generally too muddy to plant in early spring” (personal communication). 

Fields of prairie were planted every year from 1995 to 2007 and progress is slow and steady. Luttera says they are well on their way to becoming fully restored. Current maintenance involves pulling shrubs, spraying herbicide on invasive plants and a four-year burn rotation on all the prairies. Most of the seeds originally planted have germinated and are present. However, Luttera cautions that restorations take time and some plants need over five years to bloom. The addition of other plots expands the habitat allowing species that need larger habitats to settle in Northfield, adding to the diversity of the prairie. The 2007 field is particularly large at 20 acres. The restored prairie now extends along Hwy. 19. There are future plans for more restoration Luttera explains, “The 2008 field, north of 2007, is also 20 acres or larger and will be planted this fall. The land east of the 2007 and 2008 fields was recently acquired in a long-term purchase agreement and the field immediately south of Hwy 19 in the Upper Arboretum is also slated for prairie restoration, although at present no dates have been set” (personal communication). 

The restoration of Carleton’s land into prairie is heading into its twentieth year and is growing exponentially. However the process of recreating a complex ecosystem is slow and must be carefully monitored. Luttera notes that, “no attempts have been made to introduce insects, soil microbes, rodents such as prairie voles, and many other biological players that make a prairie” (personal communication). Also, the tall grasses could eventually out-compete the forbs and other plants without any large mammals, like bison, to control them. During his time at Carleton, Luttera was experimenting with cattle on some of the prairies to simulate the grazing. While the actual work on the arboretum is underway, many of the students and faculty involved with the project cited educational opportunities of the arboretum, which have yet to be fully realized. In his first proposal Liegel suggested that Olin Farmhouse could eventually be converted into a nature center or education center (1978). These sentiments were echoed by Carr and Ewing as well as McKone. Luttera wrote an Arboretum Guide that details the history of the arboretum and the current species and habitats. In addition, he believes the arboretum could be more fully utilized if there was a full-time arboretum naturalist and if more professors incorporated naturalism and local biology into their classes using the arboretum. Despite the progress the prairie restoration still has to make, the project is currently thriving. The work involved is tremendous, but of course the results justify the effort. As Luttera prepares to leave Carleton and the prairie behind, his words exemplify the spirit behind the project and the powerful resonance of the prairie,

For me, the prairie is an affirmation that despite all of the harm we have caused to nature, we are capable of restoring a landscape that looks and functions as it once did.  It is also a reminder of how much work this process is, and therefore how important it is to preserve original prairie remnants….It is my hope that by experiencing this, visitors will develop a sense of place, an almost spiritual connection to nature, and a consequent desire to preserve and protect what remains and to restore what has been lost.
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