Subject: Response to reviewers comments
To: Joan Elias

From: Cindy Hale

Date: June 11, 2003
Anonymous Reviewer #1:  
Comments

1) I find the proposal missing an important variable that could

influence understory vegetation.  Some current research on forest

understory changes over 50 years in WI implicates deer herbivory as a

cause, especially in parks and other preserved areas (the Waller/Rooney

work on the Curtis data).  That study does not address earthworms.  This

study does not address deer herbivory.  Without addressing both variables

where they both occur one cannot tease apart which forces are having what

effects on the understory vegetation, and what are the most effective means

to limit/stop/reverse those effects.  It is on this basis that I gave the

proposal the Nos.  I feel if the researchers address the deer herbivory

issue that the study and the long term monitoring will be more useful.

2) One other question I have, which may not be relevant in this situation, is

the effect of stand or adjacent stand history as a potential worm source.

I wonder if early European attempts at farming might be responsible for the

importation of exotic earthworms.  We find evidence of worms on the

National Forest where there is no fishing/campgrounds, etc, but there is

evidence of old homesteads/logging camps.

Responses
1) Our research in Minnesota sugar maple forests suggests that there may be a very strong interaction between earthworm and deer grazing effects. Clearly the determination of relative effects or a significant interaction effect of earthworms and deer is of interest. While the scope of this project cannot accommodate direct assessment of deer densities in each stand, any available deer density data will be used to try to look at this potential effect. Further, additional funding may be pursued in order to conduct a parallel study to determine a more current and comprehensive assessment of deer density and grazing intensity in the stands included in this study and to establish a series of deer exclosures in order to explicitly test for these effects. 

2) Available environmental data will be collected for each stand included in the study, such as land-use history, ecological landform, soils and slope.  Inclusion of these environmental variables will clearly be important in determining the sources of variability in any relationship detected between earthworm populations and forest understory plant communities.
Appropriate changes have been made to the proposal addressing the above comments.
Anonymous  Reviewer #2:  

Comments

1) The proposal states that a plot size of 53 square meters will accurately

capture understory species assemblages in a sugar maple stand with

earthworm invasions. This plot size is smaller than what is usually needed

to capture variability in these forests, and even the 100 square meter plot

is still on the small side. These references to plot size should to be

cited, and the location of the existing plots in earthworm-invaded areas

should be noted. If the existing locations are exclusively in Minnesota,

additional pre-sampling work in Pictured Rocks may be necessary to ensure

adequate plot size.

2) When soil sampling, researchers should account for soil mixing and turnover

as a result of windthrow, which could be extensive at Pictured Rocks due to

its proximity to Lake Superior and the severe storms associated with the

lake. Soils that have turned over recently will have thinner A and E

horizons. There may be a need to take more soil cores in this area, and/or

to compare soil horizon thickness to an area without earthworms that is

also close to Lake Superior.

3) In the 'Analytical Strategy' section, there are a number of statements that

differences detected would show "response" to earthworm biomass. Actually,

the analyses will show correlations or associations, but not responses.

Responses are inferred, and are likely, but cannot be demonstrated

statistically by this study. A controlled experiment, with different levels

of added earthworm biomass, would be needed to establish that a response

had occurred.

Responses
1) The sampling regime calls for establishing three 100 m2 plots, for a total of 300 m2, in each stand. While variability between forest cover types in optimal plot size clearly exist, 10 x 10 plots have been shown to be effective and accurate for characterizing plant species assemblages in a wide range of forest habitats across the Great Lakes region. In each stand, the three plots will be used to calculate average abundances and frequencies for different species which will be used in subsequent analysis. Further, this plot size is desirable in order to make this data set readily comparable to other large existing data bases of forest plant communities across the region. 

     Appropriate citations have been included in the proposal to address these concerns.

2) Consideration of the effects of disturbance history and other environmental factors on stand characteristics will be important to consider in site selection and to the degree possible stand will be stratified in such a manner as to include or exclude stands with particular factors. Depending on the level of known windthrow at Pictured Rocks, these stands may be excluded from the study or, as the reviewer suggests, attempts may be made to identify both worm-free and worm impacted sites with similar disturbance history. 

3) Absolutely correct, appropriate changes in language have been made to address this issue.

Reviewer Jerry Belant:

Comments
1) See minor editorial comments throughout document

2) How many forest types by park are you anticipating conducting sampling in?  

    How many (minimum) stands will be surveyed in each forest type?  
    Why would you sample at fewer sites in a less-extensive forest type?  

Is it spatially limited?  

Is heterogeneity of data considered less than in a more spatially-extensive forest type?

3) How many stands within a forest are necessary to have a ‘decent’ regression?  

What do you anticipate the 95% (or 90%) confidence intervals to be around your regression line?  

    Have you conducted this type of analyses using previous data in sugar maple forests? 


If so, what does it tell you?

4) The title states ‘Development of monitoring strategies and protocols…’, yet I could not find reference within the proposal describing how this would be addressed.  Proposed techniques have been described and ‘monitoring program recommendation and protocols’ has been listed as a product, yet I cannot ascertain how this will be accomplished.  I believe this is the most important part of the proposal and should be described in detail.

5) Various comments regarding plot size and sample regime

Responses

1) Appropriate changes have been made in the proposal
2) Two cover types will be selected for inclusion on the study. If both cover types exist in each park then the total number of sites sampled will be stratified within the two cover types. A minimum of 20 stand total will be surveyed, more if time and resources permit. If two cover types are included in a given park, and one cover type has a much smaller spatial distribution, fewer stand would be sampled such that the relative area sampled in each cover type is comparable. For example, if Aspen-Birch and Beech hardwood are the two cover types selected for the study and Pictured Rocks has 1000 acres of Aspen-Birch, but 10,000 acres of Beech hardwood, we might want to sample more Beech hardwood stands. An argument can be made either way; this is a detail we can work out with the park resource managers during site selection. 
3) Since we don’t know the variability we will see in earthworm abundances and species assemblages it is hard to answer this question. However, regression is likely to be a minor aspect of the analysis and primarily used in a descriptive manner as opposed to predictive. I would expect that non-parametric multi-variate analysis is going to yield the most pertinent and valuable results. This analysis is similar to that we have conducted (and are still working on) for sugar maple forests. As might be expected, site to site variability is much higher than inter-site variability. With only 4 study sites in the sugar maple cover type we are finding highly significant generalized results despite very high levels of site to site variability. With a minimum of 10-20 sites in each cover type in each park (depending on the number of cover types sampled in each park), we feel confident that we will surpassed any minimum number of stands needed to achieve good results overall and sufficient numbers to help determine the level and intensity of future monitoring activities. 

4) See additions to proposal which address this function

5) Subsequent changes in the plot size and sample regime have addressed many of these concerns.
