A Response to the Michigan Department of Natural Resources

Publication SR 38


Introduction

The purpose of this communication is to provide assessment and constructive critique of information set forth in the Michigan Department of Natural Resources Publication SR 38 titled Conservation Guidelines for Michigan Lakes (MDNR, 2006).  In addition, this document provides additional fisheries management information for consideration and makes a formal request for the establishment of open communication necessary for the development of guidelines shaped by the knowledge of all stakeholders.  For the purpose of brevity the document under review will be referred to as SR 38.

MAMA Supports Sound Ecosystem Management.

MAMA supports the resource management objectives proposed by the Ecological Society of America (ESA) stated in SR 38 (page 4) and reprinted below:

“The Ecological Society of America described eight elements of ecosystem management (Christensen et al. 1996a) that have been endorsed by the Michigan Department of Natural Resources:

1. Ecosystem management regards intergenerational sustainability as a precondition.

2. Ecosystem management establishes measurable goals for sustained resources.

3. Ecosystem management relies on research performed at all levels of ecological organization.

4. Ecosystem management recognizes that biological diversity and structural complexity strengthen ecosystems against disturbance and supply the genetic resources necessary to adapt to long-term change.

5. Ecosystem management avoids attempts to freeze ecosystems in a particular state of configuration, because change and evolution are an inherent component.

6. Ecosystem processes operate over a wide range of spatial and temporal scales, and their behavior is greatly influenced by surrounding systems. Thus, there is no single appropriate scale or time frame for management.

7. Ecosystem management values the active role of humans in achieving sustainable management goals.

8. Ecosystem management acknowledges that current knowledge of ecosystem functions is provisional and subject to change. Management approaches must be viewed as hypotheses to be tested by research and monitoring programs.”

MAMA members routinely participate in professional society meetings and workshops to share and disseminate information related to laboratory research, field observations and in situ findings, and other information pertaining to methods and materials that support the eight objectives proposed by the ESA.  In fact, meeting attendance is necessary for the continued certification of members who are applicators.  These meetings are open to everyone and the participation of the MDNR, who have been requested to attend and share their research and findings is always encouraged.

To the extent that it is reasonable, MAMA supports most of the principals behind the goals included in the Strategic Plans for Fisheries and Wildlife divisions (SR 38, page 4), specifically the seventh goal which states the following:

“Help ensure that Michigan’s natural resources are managed through a cooperative, ecosystem-based approach involving both public and private partners.”

The aforementioned goal implies that management will be a collaborative process, however, the development of SR 38 was conducted without what we believe would be valuable insight from experienced aquatic plant managers and industry representatives and aquatic plant management researchers.  Aquatic plant management is a critical component in the management of fisheries habitat, and input from professionals who are engaged in aquatic plant management as a primary vocation should have been included in the team that prepared SR 38.  Since SR 38 was not issued as a draft for comment, it is assumed that it was not the intention of the MDNR to include aquatic plant managers in the development of the guidelines contained therein.

SR 38 Oversimplifies Nutrient Plant Relationships

SR 38 included references to certain ecological processes and factors that could easily mislead readers.  Of chief concern are references made to what is suggested to be the principal causes of weedy conditions in Michigan Lakes.  These suggestions could lead to the adoption of management strategies that would be very costly and provide little benefit to Michigan lakes or fisheries.  A vast body of research findings related to normal dynamic changes in lake ecosystems demand that water resource managers move beyond strategies and practices that are based on generalizations framed by ecological paradigms that may no longer be applicable.  The lake manager must make management assessments on a lake-by-lake basis.  The MDNR approach to management of plant communities though the management of phosphorus, as the limiting nutrient may effect on algal production, but there is no reason to believe that it will have any beneficial impact on rooted aquatic macrophytes.  Rodgers et al (1995) found that growth of Vallisneria was nitrogen limited and would likely be limited by nitrogen and not phosphorus when growing on infertile substrates.  Numerous studies have demonstrated that substrate composition is a significant factor in the growth of rooted aquatic macrophytes and it is unlikely that this nutrient pathway can be attenuated by manipulation of nutrients in the water column (see papers by John Barko and Jacob Kalff).

SR 38 Fails to Recognize the Negative Ecological Consequences Associated with Invasive Species

SR 38 fails to recognize that aggressive infestations of invasive species result in a cycle of excessive growth, shading and collapse that can often result in the exposure of large areas nutrient enriched sediments which can contribute to water quality impairments including anoxia, excessive release of nutrients and resultant algal blooms, and fish kills (Newroth, 1985; Bode et al., 1992; Sloey et al., 1997; Keast 1984, and Storlie et al., 1995).  The frequency and magnitude of these impairments occur commonly without effective management, and would represent a serious impediment to the accomplishment of MDNR and ESA goals and objectives. 

SR 38 fails to take into account water quality impacts associated with zebra mussel infestations, which are now common in many inland lakes.   Zebra mussel impacts alter bio-energy pathways and the quality of primary production attributed to filtration and production of pseudofeces and selective removal of phytoplankton (Vanderploeg, 2001).  Zebra Mussels consume algae of a wide variety of sizes and forms, but reject toxic algae such as Microcystis, which are expelled, unharmed back to the water column in the form of pseudofeces.  Vanderploeg (2001), showed that mussels selected for the predominance of a strain of algae that was toxic or unpalatable to them, and that toxic or nontoxic strains from other lakes or culture collections were readily eaten.  This mechanism may favor the production of filamentous green and bluegreen algae and rooted aquatic plants (Vanderploeg, 2002).  Recently, managers have become alarmed by increased phosphorus concentrations in Lake Erie as well as by anoxia (low oxygen concentration) in the hypolimnion (cold deep waters of a lake that are separated from the warm surface layers) of the central basin.  Anoxia is of concern because it will kill fish and other animals near the bottom of the lake. Work at GLERL has shown that zebra and quagga mussels are important regulators of nutrient availability.

Recent observations related to factors effecting growth of rooted aquatic macrophytes will likely show that excess carbon is being converted to vegetative growth more readily by invasive aquatic plant species.  This is already a known life history strategy of some terrestrial plant species.  With this understanding it becomes increasingly obvious that the need for informed and active management is a necessity if the State is to have any hope of preserving aquatic biodiversity and ecosystem stability (Colle and Shireman, 1980; Lonsdale and Watkinson, 1983; Keast, 1984; Durate and Roff, 1991; Frodge et al., 1991; Joyce et al., 1992).

The Arbitrary 25% Habitat Component Alteration Limit.

SR 38 states the following with regard to overall development within lakes (SR 38, page 29):

Alteration or development of Michigan lakes should not exceed 25% of any habitat component, water quality should be maintained within Michigan Surface Water Quality Standards, and no loss of navigable waters should occur. Development of 25% or less of the lake is recommended to provide reasonable riparian owner access and recreational use, while preserving ecological integrity, sustaining natural resources for future generations, and protecting the public trust.

Unfortunately, the words development and alteration are not clearly defined.  Alteration and development can be different things and can precipitate different outcomes.  SR 38 makes reference to habitat components but fails to provide a list of these components.  SR 38 could lead the reader to conclude that up to 25% of a variable can be completely removed.  MAMA is unwilling to support this assertion.  It is the recommendation of MAMA that non-invasive plant cover should never be removed from any part of a lake with the exception of swimming areas.  SR 38 also seems to suggest that this guideline will work for all of Michigan’s aquatic resources.  If the protection of aquatic biodiversity is a principal goal of lake management, then it is necessary that the entire lake be subject to management activities that suppress species that create an obstacle to the achievement of the goal.  How can the steward of an ecosystem be limited to providing stewardship in one quarter of a habitat component when the impacts of cultural disturbance nearly always exceed the suggested limit?  Do we just allow the remainder of the resource to succumb to the impacts?  Do we allow invasive plants such as hydrilla, found in Indiana (35 miles south of the Michigan border) the opportunity to wreak havoc on our aquatic resources?  This minimalist approach to management may work in systems presently exhibiting near pristine conditions; however, it will not work when we are facing threats to our aquatic resources of a magnitude that we have not yet experienced.

Opportunistic and invasive native species, and those that have hybridized with exotics and exotic hybrid crosses can negatively affect aquatic resource diversity.  This fact demands lake management practices be implemented that prevent the loss of biodiversity and habitat and State agency recommendations that are flexible enough to minimize the administrative burdens and costs of management activities.

Fishery Habitat Management, Recommendations

Fishery habitat management must focus on the support of various life history functions that are critical for successful establishment and support of sustainable populations.  Desired outcomes include protection and improvement of spawning, nursery, refuge and forage habitats.  This is accomplished by managing and manipulating bottom substrates, woody debris, and aquatic vegetation. Dissolved oxygen and temperature are important aquatic resources to fish species.  Though it is reported that the effect of managing aquatic plants to effect fish populations has been somewhat inconclusive, it has been proven that in the absence of such management, the quality of the recreational experience and fish population structure is less than optimal.  The following is a brief summary of changes in fish populations that have been defined through repeated study:

Fish Population Response to Structural Alteration of Plant Communities

Foraging rates decline as macrophyte density increases (Crowder and Cooper 1982; Savino and Stein 1982; Gotceitas 1990)

In some other water bodies, M. spicatum may form thick, impenetrable walls of uniform height and leaf form. When the stem density exceeds 250 stem m-2 fish start avoiding the plant (Savino and Stein, 1982).

Largemouth bass prefer to wait at the periphery of plant beds or in less-structured areas during non-foraging periods.  Ideally, moderately dense patches of vegetation surrounded by sparsely distributed plants will provide optimum habitat for most sunfishes.  This indicates that dispersion of vegetation patches is important when managing the structural landscape of littoral zones (Harrel et al, 1982). 

Artificial structuring of plant beds, as for example by clearing a series of deep channels (Olson et al., 1998) or boat lanes, suggests that plant beds could be engineered to enhance fishery values.

Weaver et al. (1997) examined how the patchy distribution of submersed macrophytes affects the distribution of littoral fishes within Lake Mendota, Wisconsin (USA). When patchiness in the structure of macrophyte beds was considered along with macrophyte abundance, the distribution response of fish to habitat complexity was better explained. Patchiness within vegetation provides prey fish with a habitat in which shelter is in close proximity to open spaces that harbor zooplankton, the preferred prey of many age 0+ fishes.

Reduced density within the macrophyte patches increases the maneuverability of prey fish, and the visibility of macroinvertebrates, and thereby improves their capture success on their prey (Dionne and Folt, 1991).

The decline in the abundance of native plants, small fish and in the growth rate of prey and piscivorous fish in Lake Mendota coincided with the invasion of Myriophyllum spicatum in the mid-1960s.  Native plants recolonized the lake following the decline of Myriophyllum in the late 1970s.  The fish community also recovered (Weaver et al., 1997).

Keast (1984) found a lower fish density in Myriophyllum spicatum beds than in native aquatic macrophytes.  Similarly, Dvorak and Best (1982) found lower densities of aquatic macroinvertebrates in M. spicatum beds than in beds of native plants.

In the lower Potomac River, Virginia (USA), where anglers target especially the piscivorous largemouth bass (Micropterus salmoides) and yellow perch (Perca flavescens), spaces (‘holes’) within the dense stands of hydrilla were found to provide a favorable habitat for the piscivorous fish. Expansion of such holes, or creation of new ones in dense aquatic plants would also result in better fishing success for such sport fish (Petr, 2000). 

Crowder and Cooper (1979) recommended creation of rectangular strips of intermediate vegetation density to create sufficient “edge” for larger fish to forage on small fish. This type of control strategy can allow access by boats, while maintaining a productive interaction between the aquatic plants and fish. Such management approach is more suitable for lakes than rivers.

Based on the investigations of 60 Florida lakes Hoyer and Canfield (1993) came to a conclusion that total and harvestable fish biomass per unit of adjusted chlorophyll a is at a maximum when the percent volume with aquatic macrophytes ranges from 20% to 40%. However, some of their lakes had high fish biomass also at macrophyte covers of less than 15% or over 85% thus showing that only a potential for depressed fish populations exists at both low and high levels of aquatic macrophytes.

Schardt (1999) also points out that chemical control using fluridone, and occasionally endothall herbicides, retains viable fisheries and habitat. Sport fisheries have rebounded in lakes which were subjected to repeated large-scale herbicide treatments.  Recovery was coincident with the return of native aquatic plants. 
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Fig. 1.  Comparison of species richness (a), number (b), and average weight (c) of fish captured at sites with varying densities of macrophytes. Macrophytes densities were: absent, 0% cover (n=7); sparse, 1–30% (n-30); medium, 31–70% (n=7); heavy, 70% (n=24). Error bars indicate one SE (Standard Error). (From Randall et al., 1996). Aquatic Macroinvertebrate Population Response to Plant Community Structure.

Plant structure complexity also determines the invertebrate biomass in plant stands. In Lake Krankesjon in Sweden Chara tomentosa, which grows there in dense beds and constitutes a more complex structure than Potamogeton pectinatus, another common plant in this lake, exhibited a higher invertebrate biomass (Hargeby et al., 1994).  The complex structure of Chara sp. also offers a more efficient shelter against predation from fish (Diehl, 1988).

Chara over winters with green parts and thus offers a more permanent habitat beneficial for the aquatic invertebrates, and consequently also more beneficial for fish than P. pectinatus, which enters senescence during the long winter period (Hargeby et al., 1994).

Sloey et al. (1997), who studied the distribution of aquatic macroinvertebrates in beds of M. spicatum in Fish Lake, Wisconsin, found higher invertebrate biomass, density, and taxa richness in the upper foliated sections of plants versus the lower exfoliated sections. The edges of the beds contained higher biomass, density, and taxa richness than the centre of the bed. They did not study the impact of the differential distribution of macroinvertebrates on fish, but other studies confirmed that the structural complexity of plant species and spatial distribution of plants are among the decisive factors determining which and how many fish are frequenting aquatic macrophyte stands (Petr, 2000.).

The preceding literature provides proof that management of aquatic vegetation as a habitat variable can have a positive effect on the biological component of aquatic ecosystems and be necessary to preserve vital habitat values.  MAMA members recognize their role as aquatic habitat managers, and understand the science that support their position as stewards of aquatic ecosystems.  Presently, there are no other tools available that can allow for the success of selective management of aquatic vegetation. 

In Conclusion

SR 38 adheres to a passive conservation ideology with respect to management of aquatic plant populations.  It assumes that those who manage aquatic plants desire to completely eliminate all aquatic vegetation: an assumption that has been repeatedly disproved by experience and numerous site inspections.  This prevailing opinion of those responsible for regulating the management of aquatic plant communities in Michigan include the establishment of rules, policies and guidelines that limit or merely serve as an obstacle the adoption and implementation of programs to appropriately manage and protect aquatic communities.  The danger of this ideology is that anthropogenic sources of cultural disturbance, caused by recreational and non-recreational activities are an uncontrollable variable that promotes the shifts in aquatic plant communities toward less diverse plant communities dominated by a only a few of the more undesirable, weedy or invasive species.  These weedy species include both native and non-native plants.  The effect of cultural disturbance on aquatic plant communities cannot be mitigated without the involvement of aquatic plant management efforts that incorporate the materials and methods necessary to prevent extreme shifts in diversity and quality of aquatic plant communities.  SR 38 also casts a more favorable light on options other than the use of chemical controls (i.e. weevils) that have never been proven to be as effective as chemical controls when they are used in the appropriate manner.  The use of weevils leads to the proliferation of strains of M. spicatum with narrow stems that compromise the effectiveness of biological control (personal comm., 2007).

The development of this document, absent the contributions of aquatic plant managers and plant management industry professionals, represents a glaring and unfortunate oversight.  It is this group of observers whose eyes are on the water, and who can contribute the wisdom of multiple years of field experience.  These observations represent a most critical tool necessary to develop conservation guidelines that would achieve the goals of the ESA and MDNR.  Preventing MAMA from participating in the process has seriously compromised the development of the best management guidelines for inland lakes and puts our ecosystems in danger of severe degradation.  Parochial and scientifically invalid conclusions and can lead to the development of rules, policies, and directives that only serve as obstacles to the actions that are necessary to protect and conserve aquatic resources and fishery habitats.  In many ways, SR 38 fails to contribute reasonable and rational information necessary to develop policy and practices necessary to protect Michigan’s aquatic resources.   Michigan’s natural resources can only be managed through a cooperative, ecosystem-based approach involving both public and private partners.”
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