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We will explore some of the necessary preconditions which determine the process by which an animal is designated as threatened and assisted in recovery as a prelude to analyzing and exploring successful conservation and reintroduction efforts. We will do this by recreating some of the pivotal moments in the conservation of the Canada Lynx, a cat that is found in MN, and which can be found in lands stretching from Canada, Alaska to across the Midwest. More specifically we are interested in the role of scientific information in conservation efforts and its interaction with the state and federal agencies that must make land use decisions. Additionally, we will explore the implications of land use rights for animals and private land ownership to better understand the efforts necessary to establish a consensus in conservation efforts. 

The conservation of the Canada Lynx in Minnesota is a prime example of a local conservation effort that would be impossible to complete without national efforts and cooperation. The range, habitat, and dietary requirements of the Lynx require widespread collaborative efforts. In conservation efforts access to scientific information is essential at all stages. Indeed even the status of designation for a species under the ESA requires that studies be carried out to prove that the species is in danger (Ruggiero et al). Once this is established, or preferably simultaneously, studies are carried out to design a blue print for conservation. The sheer amount of information that must be gathered and the incredible number of individuals, agencies, and organizations that are a part of efforts is astounding. All of those with vested interests must be included in the process, and conservation efforts must be holistic with multilevel approaches which define the nature of conservation efforts. 

In the conservation efforts of the Canada Lynx we have before us a relatively new, less than a decade old, process through which we have access to and can view the beginning and intermediate stages of successful conservation efforts. The case of the Canada lynx is especially intriguing because of the inclusion of critical habitats; this is a window into the implications of critical habitats and the role that they play in conservation efforts. For these reasons and more the case of the Canada Lynx is a unique opportunity to connect the preservation of a species to its wider ecological community in both the animal world and the human world. The lessons that we learn from the process of conservation in the case of the Lynx can help us formulate stronger and more effective conservation efforts in the future.  
Species Introduction
The Lynx Canadensis, from now on the Canada Lynx, are medium sized cats which are between thirty and thirty-five inches long and weigh between 18-23 lbs. They can be distinguished from bobcats, to whom they are very similar, by their large feet, long legs and black tipped tails. Their primary source of food is the snowshoe hare which they hunt in the forests (U.S Fish & Wildlife Service, 2007)

The diet of the Lynx relies heavily on the presence of snowshoe hares and as such it is logical to see that in many ways the preservation of the Lynx is intimately intertwined with the health of the snowshoe hare population; Lynx conservation efforts must be attuned to the status of the Lynx’s primary diet. It has been clearly established that the largest part of the Lynx diet comes from snowshoe hares, and that the habitat of the two organisms overlap almost completely (Ruggiero et al. 2002) In addition to snowshoe hares, the diet of the lynx has been shown to include animals such as “red squirrels, muskrat, grouse…deer caribous, moose, sheep and bison(Ruggiero, 267)”. The diversity in the Lynx diet has been linked to the changes in the availability of animals from season to season as well as cross regions.
In the United States the Canada Lynx can be found in a wide range of land that stretches from Alaska through the Midwest and on to parts of the East Coast.
 The Canada Lynx, a hunter, is found commonly in forests of various types. The most vital characteristic of what are technically called, ‘boreal forests’ which provide the lynx with their essential needs has to do with the nature of the understory that houses and provides for the snowshoe hares (Aubrey et al. 2000 ). They can be seen occupying forests as wide ranging as ‘sub-arctic’ forests to northern boreal forests. However , their primary residence seems to be boreal forests.  They thrive primarily in cold snowy coniferous forests that house snowshoe hares. The range of the Canada Lynx is large enough that a population cannot be maintained viably unless it has access to home ranges that are (12-83mi) ^2 (Ruggiero et al. 2002; U.S Fish & Wildlife Service, 2007).

The Canada Lynx tend to experience rapid, erratic, and significant changes in population. These rapid fluctuations are often linked to similar changes in the population of the snowshoe hare. It is the persistence and increasing frequency of these fluctuations that caused increased concern about the status of the lynx in the first place (Nils et al 2004). In their paper on the impact of climate on the population distribution of the Lynx, Nils et al were able to conclude that that a more universal model that incorporates “climatic, ecological, and genetic processes” (6060) could produce more accurate predictions on the species specific demographic distribution, and that this was especially true for the Canada Lynx. 

 The social organization of the Lynx reinforces the large amount of land that is required to engage in conservation efforts. The lynx by nature avoid one another and are “passively territorial”-that is they do not engage in physical confrontation to reinforce ownership of land, but rather they mark their territory with bodily fluids which than serve to dissuade others from infringing upon their territory (Ruggiero et. al 2002).
Ecology and Conservation of Lynx

In 1998 U.S Federal Agencies commissioned a study of the Canada Lynx. The objective of the study was to establish whether or not there existed legitimate grounds for Lynx conservation efforts. Two years later, in March of 2000, the Canada Lynx was listed as threatened under the ESA. (Keith et al, 2002)  This official study was commissioned to provide information about the lynx, so that policy makers could make informed decisions about the status of the Canada Lynx. Unfortunately, information is often scarce and the research about many organisms is severely limited including those who are designated as endangered or threatened. It should be noted that the designation of threatened itself was to bring attention to the dearth of information regarding the status of the Canada Lynx (Ruggiero et al 2002).  Rather than serve as merely a scientific classification, in the case of the Canada Lynx, designation as a threatened species served to establish a legal obligation to direct resources towards conducting research into the lives and conditions of the Lynx.  

Ecology and Conservation of the Lynx in the United States,  in both its original report form and the final book version, was a detailed analysis, albeit with limited information, that shed light on the terrain of the Canada Lynx. Ruggiero et al produced studies, models, and hypothesis based on observations and educated guesses to piece together the beginnings of Lynx conservation efforts. Among the many things that were established and articulated in their study the following stood out as especially important universal strategies to be emulated: 1) The production of a Framework for acting even with information gaps, 2) Studies regarding the ecology, habitat, and distribution of the Lynx across time, 3) The need to combine Lynx conservation efforts with ecosystem management, and 4) A systematic approach to beginning the process of Lynx conservation efforts. 
The first sixteen chapters of the commissioned study-Ecology and Conservation of the Lynx in the United States- determined the scientific basis for the listing of the Canada lynx as a threatened species. It essentially served to help formulate the course of action that state and federal agencies would have to embark upon in the event that the Lynx became protected in the ESA. The study served as the foundation for deliberation among state and federal agencies about the land use management techniques that would be employed in order to cooperate with the preservation of the Lynx. As a testament to the complex nature of conservation efforts the hypothetical endeavor itself provided the necessary scientific background by which the Canada Lynx was protected as a threatened species under the ESA in spring of 2000. The studies by Ruggiero et al, helped to formulate the strategies that actual conservation efforts, as evidenced by the projects of the U.S Wildlife Service, and The Great Lakes Region Lynx conservation unit led by the University of MN, are utilizing. 

The current conservation plans that were initiated by the U of MN and U.S Wildlife Service agency occurred under the guidance of the recommendations from Ruggiero et. al. The impact of this study on policy makers, federal agencies, land use managers, and independent researchers is a testament to how intertwined the use and pursuit of information is with conservation efforts. 
Local Conservation Efforts

University of Minnesota and Natural Resources Research Institute 
Canada Lynx in the Great Lakes Region Research initiatives:


In 2003 the U of MN and the Natural Resources Research Institute commenced a study of the Lynx population in the Great Lakes region. It is fitting that the program is based at the U of MN because in the past, Minnesota has hosted the greatest numbers of the Lynx in the Great Lakes Region. 
The project lad by the U of MN, has defined itself by its commitment to cataloguing the current distribution of the Lynx in the Great Lakes region, the Lynx population size, habitat use and needs, and long term activities. The pursuit of answers to questions, defined primarily by the preceding four areas of research, has shaped the Lynx conservation efforts in the Great Lakes.  

Since 2003 the project has confirmed the presence of the Canada Lynx in Minnesota and is now well on its way to documenting the abundance of the species in the state. The study is using three primary means to determine the number of Lynx in MN: 1) Track count survey, 2) Taking genetic material from captured Lynx before returning them to the wild, 3) and finally they are using an automatic camera to capture photographs of the Minnesota Lynx. The study will explore the habitats used by the lynx and therefore required by lynx populations by monitoring lynx activity through satellites installed in collars that are placed around the neck of the lynx in catch and release systems. To dates the program has radio collared 25 different Lynx, and has been closely monitoring the female lynx that are breeding in dens. Unfortunately the mortality rates experienced by the Lynx increased in 2005, due unsurprisingly to human activity. Cars, illegal trapping, and trains have all been culprits in the 8 documented deaths between November of 2004 and September of 2005.

National Conservation Efforts

U.S. Fish and Wildlife Service Mountain-Prairie Region Endangered Species Progress

The U.S Fish and Wildlife Service Agency has produced strategy based on scientific research to determine the scope of recovery for the Canada Lynx. Their project, which is on the national scale when compared to the Great Lakes Region project, is characterized by a nationwide effort that details primary areas of protection, entities that pose a danger to the Lynx population, and the implications of human impact on the Lynx population. Their stated objective is to alleviate existing threats to the lynx in order to get them de-listed from the ESA. (U.S. Fish and Wildlife Service, 2007). The Canada Lynx has a priority rating for recovery and ultimately they want to stabilize the population enough to last the next one hundred years. The plan of action that the U.S Fish and Wildlife Service Agency has outlined includes maintaining core habitat, monitoring lynx activity, identify movement between habitats, and ensure the viability of secondary habitats and food sources. (U.S. Fish and Wildlife Service, 2007). These are preliminary steps and formal recovery planning will commence in January of 2008 (U.S. Fish and Wildlife Service, 2007).
Land Use

The study that was commissioned by federal and state agencies to explore the implications of the Lynx being placed under the protection of the ESA was unique because of the specific needs of the Lynx. Preliminary analysis indicated the need to preserve and designate the habitat of the Canada Lynx as critical habitat. Critical habitat is a legal term under the ESA that it is defined as- 

“A specific geographic area(s) that contains features essential for the conservation of a 

threatened or endangered species and that may require special management and protection. Critical habitat by include an area that is not currently occupied by the species but that will be needed for its recovery” (U.S. Fish and Wildlife Service, 2007).

Critical Habitat is a feature of the ESA that allows members of the ESA and their affiliated agencies to physically and legally determine land boundaries in which federal agencies must consult with the ESA before taking any action on federal lands that may or may not harm the species that exist on the land (U.S. Fish and Wildlife Service, 2007).

The designation of critical habitat for a species protected under the ESA is an act that is not utilized frequently. Resources being what they are, the agency devotes its time, money, and energy to placing animals under the ESA without adding the additional protection of the designation of critical habitat. This, contrary to one’s intuition, does not degrade the protection afforded to an animal; often times the designation of critical habitat affords little additional protection (U.S. Fish and Wildlife Service, 2007).


Sidle and Bowman 1988 offer alternatives to merely the designation of critical habitat for endangered species. They urge the acquisition of land and the creation of refuges for endangered animals. They point to the fact that critical habitats do not apply to state agencies, private citizens, or organizations. To increase the effectiveness of the ESA it is essential that sections like the critical habitat, have wide applicability, especially in light of the multidimensional nature of conservation and research efforts. 
References

Chr, Nils;  Stenseth; Kung-Sik Chan; Howell Tong; Rudy Boonstra. “Common Dynamic Structure of Canada Lynx Populations within Three Climatic Regions”. Science, New Series, Vol. 285, No. 5430 (Aug. 13, 1999) pp. 1071-1073.

Chr, Nils et al. “The Effect of Climatic Forcing on Population Synchrony and Genetic Structuring of the Canadian Lynx”. Proceedings of the National Academy of Sciences. Vol. 101, No. 16 (Apr. 20, 2004), pp. 6056-6061.

Dwyer, Lynne; Dennis D. Murphy; Paul R. Ehrlich. “Property Rights Case Law and the Challenge to the Endangered Species Act.” Conservation Biology, Vol. 9, No. 4. (Aug. 1995), pp. 725-741.

Mace, Georgina and W.Kunin. “Classifying Threatened Species: Means and Ends”. Philosophical Transactions: Biological Sciences, Vol. 344, No. 1307 (Apr. 29, 1994), pp. 91-97
Ruggiero, Leonardo; Aubry, Keith; Steven W. Buskirk and John Squires. (2002) Ecology and Conservation of Lynx in the United States. Colorado: Boulder. University Press of Colorado, USDA, & Rocky Mountain Research Station.

Sidle, John G., & David B. Bowman. “Habitat Protection under the Endangered Species Act.” Conservation Biology, Vol. 2, No. 1. (Mar., 1988), pp. 116-118. 
The University of Minnesota & Natural Resources Institute: Canada Lynx in the Great Lakes Region. Accessed April 12, 2007. http://www.nrri.umn.edu/lynx/.
U.S Fish & Wildlife Service; Mountain-Prairie Region & Endangered Species Program. Accessed April 12, 2007. http://mountainprairie.fws.gov/species/mammals/lynx/
� See Figure 1 in Appendix : Canada Lynx Recovery Areas for distribution of the Canada Lynx in the U.S.





