Report of the 2005 MOFEP Annual Principal Investigators Meeting

David Gwaze, Vicki Heidy, Julie Fleming and Steve Sheriff
The 2005 Missouri Ozark Forest Ecosystem Project (MOFEP) annual principal investigators meeting was held on November 29-30, 2005 at the Runge Nature Center in Jefferson City, Missouri. 

Objectives

The objectives of this meeting were to present and discuss MOFEP conceptual models and to discuss future data collection. The meeting was an opportunity for principal investigators (PIs) to comment on the coarse model and physical environment sub-model developed by the steering committee and to be involved in developing new sub-models. These models will be used to finalize the MOFEP strategic plan. The specific objective of the data collection discussion was to discuss what will be collected and the frequency of collection before and after the second entry (2011). This information will assist the MOFEP steering committee in planning the resources needed for MOFEP as we approach the second entry period.
Participants 

Thirty people attended the meeting, including scientists, administrators, resource managers from Central Methodist University, Indiana Department of Natural Resources, Missouri Department of Conservation, University of Missouri-Columbia, University of Missouri-St. Louis, University of Toledo, and USDA Forest Service North Central Research Station. 
Presentations and discussions

David Gwaze, MOFEP Coordinator, welcomed the participants and made a special welcome to Duane McCoy from Indiana Department of Natural Resources. Because Indiana Department of Natural Resources is developing a long-term, landscape project similar to MOFEP, Duane came to meet MOFEP PIs and familiarize himself with the MOFEP project. David reminded everyone that the MOFEP steering committee is developing conceptual models as part of the strategic plan and that the second entry is planned for 2011. He reminded participants that the purpose of this year’s meeting was to develop conceptual models and to plan for future data collection. He summarized the importance of the models as:
· Models will visually identify the key components of the system and demonstrate the linkages within the ecosystem.
· Models will help identify and prioritize new MOFEP projects. 

· PIs will see how their study ‘fits in’ within MOFEP.
· Models will provide a way to identify areas for collaboration and integration.
· Models will communicate importance and planning to upper administrators.
· Models will facilitate communication between scientists of different disciplines, scientists and resource managers, and scientists and the public.
· Models will help attract outside funding.
The modeling presentations were moderated by Dave Larsen and the data collection presentations by David Gwaze. Two discussion sessions were held on each of the 2 days: one on modeling, which was moderated by DeeCee Darrow and the other on data collection moderated by Steve Sheriff. Proceedings of the meeting were recorded by Julie Fleming and Vicki Heidy.
Summary of proceedings:
Modeling

Coarse model (Presenter – Tom Nichols)
The coarse model was developed by the MOFEP steering committee. It depicts the relationships of the primary ecosystem components. The forest structure and composition component is the component that is being changed by the treatments in MOFEP, and is the currency used. Components that affect the forest structure and composition, and are affected by forest structure and composition include physical environment, human impacts, site history and biotic community. The coarse model is illustrated in Figure 1. Boxes represent ecosystem components and arrows describe the relationships between components.
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Figure 1. The MOFEP coarse model - The Big Picture.
The presentation on the coarse model was important for setting the stage for developing the sub-models, and to inform PIs about the steering committee’s thinking behind the modeling exercise.
Physical Environment sub-model (Presenter - Steve Sheriff)
The physical environment sub-model was developed by a sub-committee of the MOFEP steering committee. Components of the sub-model include soil, water, nutrients, decomposers, climate, geology, topography, and biotic community.  These components interact with each other and time affects all components. PIs provided comments on the model, and the revised sub-model is shown in Figure 2. 

The physical environment sub-model was an example of what the steering committee expected PIs to develop in breakout sessions. Thus, the presentation of this sub-model set up a framework to define the other sub-models to be developed by PIs. 
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Figure 2. The MOFEP Physical Environment sub-model.
Using the physical environment sub-model (Presenter – John Kabrick)
The presentation was on oak forest composition, site quality, and dynamics in relation to site factors in the southeastern Missouri Ozarks, and was an example of how the physical environment sub-model could be applied. The model helped identify areas of completed work and areas where further investigations are necessary. Projects and studies such as the soil map study, soil sulfur recycling project, site index study, micro climate project and carbon flux project fit into this physical environment sub-model. This example further clarified the steering committee’s expectations and was a demonstration of how the new sub-models to be developed by PIs could be used to see where future work and effort are needed. 
Guidelines for developing MOFEP sub-models (Presenter – Steve Sheriff) 

These guidelines included:

· Focus on components within the sub-model that influence forest structure and composition as well as those components that are influenced by forest structure and composition.

· Components or boxes are things (that can be thought of as being noun-like) and arrows are processes (that can be thought of as being verb-like).

· Think about the things (boxes) first; list them out before considering the processes and linkages between things.

· Major boxes from the “coarse model,” such as physical environment, can be included in a sub-model as a unit.  However, if needed, specific components from a major box of the “coarse model” can be included separately.

· Components within a sub-model can be split into finer and finer elements, but keep the sub-model simple and general enough by capturing only important components and processes of the system.  

· With the important boxes identified, the processes linking them should be discussed and drawn with arrows.  In many cases, two boxes may be related by different processes in opposite directions (double-headed arrow).  

· Towards the end, someone (usually one individual) should summarize the model in a drawing that displays the essence of the components and the processes that link them. 
· For the presentation of the sub-model, three questions should be answered:

· What are the most important components and processes that are depicted?

· What components and processes are being studied in MOFEP?

· For the remaining important components in the sub-model not being studied, what priority (order) should they be considered for inclusion as new MOFEP studies?

The participants were then divided into three breakout groups: 1) human impacts, 2) flora, and 3) fauna; and each group was instructed to consider the influence of site history in each sub-model.

Human impact sub-model (Presenter – Tom Treiman)
The structure of the human impacts sub-model is designed to capture the feedbacks among human impact components and forest structure and composition. The sub-model is outlined in Figure 3. Human impact components were identified as: management, policy, demand on the resource, land use, public values, external influences (economy, population growth, climate change), researcher impacts, and site history. The group felt that the most important components were management, public values, policy, and site history.

The group working on the human-impacts sub-model identified new research areas as:  recreational use on MOFEP sites, public attitudes and values, and tracking invasive species. The group also suggested that “changing knowledge” should be included as a component of the coarse model.
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Figure 3. The MOFEP Human Impacts sub-model.
Flora sub-model (Presenter – Keith Goyne)
The structure of the flora sub-model is designed to capture the feedbacks among flora components and forest structure and composition. The sub-model is outlined in Figure 4. The major floral components were identified as follows: woody (subclasses of tree overstory, understory, vines and shrubs), herbaceous (subclasses of forbs (dicots), grasses and allies (monocots), and vines), and soil/substrate (subclasses of bacteria, lichens, mycorrhiza, fungi). For each component, the effects of various types of disturbances, gas flux, biomass removal, nutrient cycling, habitat, debris, parasitism and symbiosis were noted.

The group identified nutrient cycling as a new MOFEP research area. This is an important area because an understanding of nutrient pools, additions by atmospheric deposition, mineralization rates and nutrient dynamics following harvesting at MOFEP will help MDC scientists and managers understand how management affects the long-term productivity of Missouri’s forests.
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Figure 4. The MOFEP Flora sub-model.
Fauna sub-model (Presenter - Rick Clawson)
The structure of the fauna sub-model model is designed to capture the feedbacks among fauna components and forest structure and composition. The fauna sub-model in outlined in Figure 5. The major fauna components were identified as: insectivores, herbivores, carnivores, decomposers, pollinators and parasites. The group felt that the herbivores had a direct affect on forest composition and structure, but not necessarily on the other components.
The group working on this sub-model noted that the abundance of many of the fauna species has been assessed, but there is a lack of information on the impacts of fauna species on forest structure and composition. They further noted that MOFEP may not be well-suited for studying rare species.
[image: image5.emf]Forest structure

& composition

Herbivores

Pollinators/

Dispersers

Decomposers

Insectivores

Carnivores

Invasives

Parasites/

Pathogens

Other Sub-models

Soils

Disturbance 

- Natural

Landscape 

context

Wintering 

grounds/

Migration

Light effects

Topography

Hunting/Trapping

Disturbance -

Man-made

Climate

(Microclimate 

– Moisture)

Vegetation

Physical 

Environment

Flora

Human Impacts


Figure 5. The MOFEP Fauna sub-model.
General discussion

Participants pointed out the importance of integration studies and that more studies are required. They suggested the following new studies: deer exclusion, effects of logging roads on water quality, public attitudes, invasive species, economics of the various treatments, and a nutrient cycling study. It was agreed that MOFEP must maintain institutional memory to carry on the project for 300 years, and that continuity is critical to MOFEP success. The participants pointed out the need to document the lessons learned so far and to have media blitz to inform the public of these lessons.

Data Collection
Overstory vegetation (Presenter - Randy Jensen)

Overstory data collection schedule is as follows:

FY05 
Canopy mapping with plot photos completed June 2005.  All treatments now have
three canopy mapping datasets, except clearcuts, which have two.

FY06 
Cluster plot dataset, group opening dataset, canopy coverage into FY07

FY07 
Stump sprouts, plot photos

FY08 
Down dead wood

FY09 
Assist management staff with stand inventory, canopy coverage

FY10 
Cluster plot data, pull plot markers

FY11
Harvest begins May/June; tree grade, marking prescriptions, tree cavity estimation, log length, small end diameter

FY12
Map skid trails, tree wounds, verify cavities, replace plot markers, GPS stand lines etc.

Frequency of data collection:

· Cluster plot data:  every 4 years, before, after and in between

· Mapping year before, year after, 4-5 years in between

· Cavity – goes with cluster plot, right before harvest and right after harvest

· Dead wood just before and just after harvest

· Canopy cover, taken with botany data, and then summer before and after dormant data

· Economics and harvest impacts just before and after harvest

Participants emphasized that cooperative effort between divisions during harvest was a must. 
Ground flora (Presenter - Randy Jensen)
The ground flora data collection schedule is as follows:

a) 2 years pretreatment 2009-2010.

b) 3 year minimum (5 preferred, at least on cut plots) post-treatment 2012-2014.


c) Mid-cut sampling in year 7 or 8 if possible (2018-2019).

It was suggested that it might be better to have three years of pre-treatment data to make analyses better. The need for a botanist was highlighted. It was suggested that a grant could be written to support the botanist position or MOFEP could contract out the botany work. It was pointed out that if MOFEP does a thorough job on the botany study this time, it may not need to repeat it for future entries.  MOFEP needs to identify the questions then plan the sampling.  

Hardmast (Presenter - Carrie Steen)
Data have been collected annually since 2003. Overstory trees are tagged and mapped; data are recorded for species, dbh, and crown diameter.  The following acorn measurements are taken: total count, total weight per species, and a sub sample of 50 mature acorns per species are evaluated for soundness.
The need to continue to collect mast data was discussed. It was agreed that MOFEP needs to continue to collect mast data because mast is an important food source for many wildlife species, and information on the effect of management practices on mast production is limited.  

Soft Mast (Presenter – Dave Hamilton)

Data will be collected 2 years pre-treatment and at least 4 years post-treatment. The study will continue to focus on two genera, Rubus and Vaccinium, and attributes assessed will be frequency of occurrence and % of foliage coverage.  

It was suggested that the botany crew could collect some of the soft mast data.

Bird studies (Presenter – Rick Clawson)

The proposed data collection plan is:

a) 2006-2008: Spot-map 10 clearcut sites, do point counts on all sites

b) 2 years pre-treatment (2009-2010): Spot-map 4 sub-plots

c) Every other year post-treatment: Measure effect of disturbance and determine recovery time from the first treatment.

It was noted that a decline in bird density was observed in no harvest sites following the first treatment. The PIs on the bird studies suggested offsetting the timing of cuts by block; not all cuts should occur in the same year.  This would allow investigation of intra-site effects and would mimic the MDC harvest schedule. It was also suggested that timber stand improvement needs to be equalized among stands. Some participants pointed out that staggered timber sales could cause logistical problems for timber marketing, sales and harvest and could create problems for other studies that need to sample these sites. Staggering cuts would add work for the other projects, and the long term costs would likely increase. A confounding of year effect with location would also occur, which would affect interpretation of long-term results.
It was pointed out that after two entries, the bird studies might be able to answer long-term questions with less sampling. 

Leaf Litter Arthropods (Presenter – Jan Weaver)

Leaf litter arthropods samples are collected every summer from compartments 1, 2, and 3. A change in the harvest schedule would not affect the work on leaf-litter arthropods.  Collection will not occur during the harvest year, but shifting the timing would not cause a problem.

Small Mammals, Amphibians & Reptiles (Presenter – Rochelle Renken)

Perhaps the biggest change to data collection protocol was suggested by PIs on these studies. The basis of their suggestion is that because MOFEP’s purpose is to measure the long term response/effects to harvesting, they do not need to monitor the short-term responses to harvesting.  Thus, they want to measure only the response three years prior to each re-entry (2008-2010, 2023-2025, etc.). This would provide a “pulse check” for herps and small mammals.
Insect Herbivores (Presenter – Bob Marquis)

The proposed sampling scheme is a continuous sampling through 2016. No samples will be collected in the harvest year, 2011. The PIs pointed out that the proposed timeline 1991-2016 allows MOFEP to look at pre- and post-treatment effects and gives MOFEP a 20-year time series analysis to look at population changes.  

Carbon (Presenter – Jiquan Chen)
The project will continue to monitor carbon annually. The intent is to compare the effects of management on carbon pool sizes, to quantify the amount and distribution of above ground carbon using ground and satellite data, and to determine the effects of harvest on respiration. The project will focus on integration, and the PI encouraged other PIs to also focus on integration in the next few years.

Jiquan Chen pointed out that monitoring changes in carbon pools over time from a landscape perspective for MOFEP deserves more attention and that applications of remote sensing techniques can be a useful and efficient means to complete such efforts. Since these data were collected only during the summer, MOFEP needs to determine how large a role plants play in these trends by collecting data while plants are dormant.

Armillaria (Presenter - Jeanne Mihail)

Future data collection and information transfer schedule was presented as:

FY08
10-year re-evaluation of logging damage

FY09
Compare armillaria across harvest treatments

FY10
Analyze and publish 1996 wound closure data

FY11
Develop and apply logger training to minimize damage

FY12
Document 2011 logging damage

FY13
Analyze and publish 2001 logging disturbance

FY14
Compare armillaria across treatments

FY15
Evaluate 2011 stump sprouting re: Armillaria

Economics (Presenter – Tom Treiman)

Future plans: 
1) Separate bids for evenaged management and unevenaged management sales
2) Undertake tree grades
3) Take logging production costs (not really important for public land management, but is important for private land management), which is called a time and motion study. 
4) Evaluate skid trails, (use Armillaria data and put into economic simulations) 
5) Gather public attitudes/preferences (non-market values (human dimensions).  

Stump Sprouts (Presenter – Dan Dey)

Future plans:

Stump sprouts will be measured again next year (will give MOFEP year 10 results).  The study will be re-evaluated after the data have been analyzed. Participants generally felt that this study may not need to be duplicated after the next entry unless there are other species that need to be tracked.  
New studies may include:

a) Release sprouts and monitor response of the residual sprouts.  
b) Continue to track sprouts in the current study at designated intervals. 

c) Add a component to see how Armillaria is affecting survival of stump sprouts.

d) Evaluate stump sprouts in unevenaged management treatment.

General discussion
· Nutrient cycling and data integration should be priorities for MOFEP.

· Ground Flora and Overstory schedule (2 pre-treatment, 3-5 post-treatment, 1 mid-entry). Five years post-treatment for ground flora might be better than three years, especially if soft mast is going to be incorporated.  Mid-entry data collection would also be beneficial for the soft mast project.

· Comparison of hard mast with Jiquan’s weather data might provide insights into the cause of yearly variations in hard mast.
· It was pointed out that the modeling process was at least as important as the models themselves.

· Holding another MOFEP symposium, either in 2008 or 2009 was proposed. The following suggestions were made by participants: 1) integration should be a focus of the symposium, 2) we should invite people who need to learn about MOFEP, 3) we should include the need to have a symposium in the next strategic plan, 4) we should hold the symposium ‘on-site’, so Southeast and Ozark regional personnel can participate. This item needs to be further discussed by the MOFEP steering committee.
· The steering committee needs to invite the current commissioners to Ellington to visit the MOFEP sites.

· Each primary investigator should look for ways to integrate their data/studies with others. Wendy Gram will come to next year’s annual meeting to discuss integration.
· The draft strategic plan will be sent to PI’s as soon as possible. The final version of the plan is due to be finished in March. 
· The group discussed the date for the 2006 annual meeting and agreed that the week after Thanksgiving was the best time for most participants.

Conclusion

The meeting was successful in developing new sub-models: human impacts, fauna, and flora; and it was also successful in revising the physical environment sub-model developed by the MOFEP steering committee, thereby giving PIs an opportunity to assist the steering committee in developing the MOFEP strategic plan. All the models developed and presented in this report are a consensus of opinion among MOFEP partners on key ecosystem components and their linkages. The models are a general reflection of the current state of our best available information. These models are flexible working tools that will be modified in an interactive process, as components and linkages are better understood in the coming years. One other success of the modeling exercise was that the process established a forum for an open, multi-disciplinary exchange of ideas and information pertaining to complex ecological issues.
The data collection presentations and discussion were timely because the next entry is in 2011 and most PIs are planning to collect pre-treatment data. The discussion allowed PIs to know what data will be collected and when those data will be collected. It allowed PIs to discuss how the proposed data collection schedule of other PIs will influence their own studies. The discussions highlighted areas where resources could be saved by having same crew take measurements for two or more projects, and again, the need for a botanist was highlighted. 
Thanks are due to the presenters, facilitators, participants, and the administrative staff at the Resource Science Center and Runge Nature Center for helping to make the meeting a success. 
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