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Environmental Indicators: SEMP Progress Report  (January 2001)

PI: Virginia H. Dale, Oak Ridge National Laboratory
Five members of the team attended the SEMP coordination meeting in Columbus, Georgia on November 14-16. A joint presentation was given. Also, one member of the team participated in the SERDP annual symposium in Washington, DC on November 28-30.

The report, “Historical Influences on Candidate Indicators,” was delivered to SEMP in December 2000.

The following paper was accepted for publication:

Dale, V.H. and Beyeler, S.C. In press. Challenges in the development and use of 

ecological indicators. Ecological Indicators.

The following presentations were given:

· Dale, V.H. Using indicators for restoration and management. Ohio State University. November 2, 2000.

· Foster, T. "Evolutionary Ecology of Creek Residential Mobility," Southeastern


Archaeological Conference, Macon, Georgia, November 2000

Establishment of experiment to aid interpretation of indicators (Virginia Dale and Pat Mulholland, ORNL)

We had several conference calls, examined maps, and spent one afternoon in the field with Hugh Westbury, Teresa Davo, and Pete Swiderek in order to select a filed site for the experiment that will be conducted as part of the project. Both a catchment to contain a manipulated area and a control catchment were selected in Kll.  The details of the manipulation are still under discussion, and the boundaries of the experimental site will be marked in January 2001.

Stream chemistry and biology indicators (Patrick Mulholland, ORNL, and Jack Feminella, Auburn University)

We have continued analysis of storm chemistry profiles from the period December 1999 to March 2000. Although storm phosphate profiles did not appear to be a useful disturbance indicator (concentrations remained relatively low at all sites), storm sulfate profiles suggested that the more highly disturbed catchments had a greater proportion of shallow surface runoff than less disturbed catchments.  In the more disturbed catchments, sulfate concentrations increased more sharply during storm runoff.  This pattern is indicative of a more dramatic shift toward shallow subsurface or surface runoff in disturbed catchments, with flow pathways temporarily bypassing the more highly sorptive lower soil layers during periods of higher stream flow. Samples were collected during 2 storms in December 2000, and additional samples will be collected during storms in January through March 2001.

To date, macroinvertebrates from five streams from the sampling period of 11-12 January 2000 have been identified and enumerated, and these data files have been compiled into an Access data base.  Macroinvertebrates from A17 (Lizzy Branch) are currently being identified.  Representative EPT and total species richness data for the five streams are shown in Figure 1. The reference stream (Lois Creek, K-13) showed higher EPT richness than the remaining streams (Figure 1A), but similar total species richness (Figure 1B). Total numbers of the sediment-tolerant chironomids, Rheosmittia and Lopescladius (Orthocladiinae), were highest in the most disturbed site (Upper Sally Branch, F2/3), and lowest in the K13 reference site and in D12/13 (Fig 2).  Of the six sites sampled in 2000, the disturbed F2/3 site also showed the highest bedload sediment movement (average of ~50 mm of erosion from January – September 2000).

We have located three new sampling locations for the stream studies.  Two of these streams are located in training compartment K11 and appear to drain relatively undisturbed catchments and thus may be useful as reference streams.  In addition, one of these streams will be the site for our planned disturbance experiment to be performed in early 2002, and the other will be the control for this experimental manipulation.  Sampling in these streams during 2001 will provide the baseline data needed to evaluate the effects of the experiment.  The third new stream is a tributary of Upper Sally Branch in training compartment D6.  This stream drains a catchment with large areas that have been highly disturbed by tracked vehicle maneuver activities.
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Figure 1. Total number of macroinvertebrate taxa (A), and taxa in the orders Ephemeroptera, Plecoptera, and Trichoptera (= EPT; B) per stream, for the five sites sampled on 11 January 2000.
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Figure 2. Abundance of the sediment-tolerant chironomid genera Rheosmittia and 

Lopescladius in 5 of the study streams, 11 January 2000.

Benthic invertebrates and their habitats were re-sampled (4 Aug-18 Sept 2000) in 6 the original 7 streams (Upper Sally Branch-F2/F3, Upper Pine Knot -K20, Lois Creek-K13, Bonham Creek tributary-D13, Bonham Creek tributary-D12/D13, Lizzy Branch-A17), using Hester-Dendy multiplate and sweep net methods. Continued monitoring of some sites has been hampered by the Summer 2000 drought. The 7th stream (Randall Creek tributary-O13S), which replaced stream O13N found to be intermittent in May itself became intermittent during August, and was abandoned.  Selection of a replacement site (for O13S) and several additional sites (new reference and high-disturbance sites) will be made in October 2000 during summer baseflow. Site selection during this period should help assure that all new sites are perennial. 

Laboratory sorting, identification, and enumeration of invertebrates collected from November 1999 and May 2000 are on-going, as are compilations of reference collections of all invertebrate taxa for each stream. Preliminary data from multiplates collected during the November-January sampling period indicates that streams were somewhat variable in invertebrate species, ranging from 3-8 EPT species per site (i.e., total number of species within the 3 most pollution-sensitive aquatic insect orders, Ephemeroptera, Plecoptera, and Trichoptera) and from 22-45 total species per site. Richness appears highest in the reference stream (Lois Creek-K13) and relatively lower in streams draining watersheds with moderate to high military disturbance, especially Bonham Creek tributary-D12/D13._ 

One new doctoral student (Kelly Maloney, M.S., Lehigh University) was added to the project. Maloney will assume the main project responsibilities of Ken Fritz.

Soil microbiology analysis (Aaron Peacock and David White, University of Tennessee Knoxville, Center for Environmental Biotechnology)
Multivariate analysis of the PLFA profiles is proceeding now on two fronts.  The first is linear discriminant analysis.  Using all PLFA’s greater than 1% of the profile a model was able to predict classifications based on land use better than 90% of the time.  Current work is exploring variable reduction and the amount of variables that are required to produce acceptable performance.   Nonlinear Artificial Neural Network analysis is also being explored.  Using a subset of the data for training, a network was developed with 61 input nodes, 7 hidden nodes, and one output node.   In order to avoid biasing the cross validation procedure, the testing subset was repeatedly harvested and the median performer selected.   In this way the best median performer decided the optimal amount of hidden nodes. This method produced a model that was able to correctly predict land usage 75% of the time.  Work is ongoing to complete and optimize these various models that will be used in the next phase of the study.


Terrestrial data analysis (Virginia Dale, ORNL)

Analysis of the 137 plant species sampled in the understory of the plots under four training intensities and one restoration set of plots continues.  The highest diversity is in the light training areas.  A significant number of species are found only in the light training and reference sites. Of the various life forms examined, geophytes seem particularly likely to sustain themselves under disturbances. These analyses are being completed so that a journal article can be prepared.

April 2001 Progress Report on SEMP Ecological Indicators 

PI: Virginia H. Dale, Oak Ridge National Laboratory (ORNL)

Presentations during this quarter:

Virginia Dale attended the Fall Line Workshop on March 6-7, 2001 in Aiken, S.C. and gave on talk on “Lessons for Ecosystem Management.”

Virginia Dale attended a workshop on “Climate Change and Species Survival: Implications for Conservation Strategies” on February 19-21, 2001 at the headquarters of The World Conservation Union (IUCN) in Gland, Switzerland. She gave a presentation on the “Use of indicators.”

Establishment of experiment to aid interpretation of indicators (Virginia Dale and Pat Mulholland, ORNL)

We spent one afternoon in the field with Hugh Westbury and Pete Swiderek selecting and mark the field sites for the experiment that will be conducted as part of the project. The experiment will examine how military training and, possibly, other land management activities affect proposed indicators and the processes associated with them.  The field experiment will consist of two major treatment types that will be applied at different levels and will have controls.  In both cases, data will be collected prior to the application of the treatments, as well as subsequently.  The indicator information will be collected relative to concerns dealing with understory vegetation, aquatic chemistry, and soil microorganisms. In addition, we have an agreement with Chuck Garten that his team will analyze the soil collections for carbon content.  The details of the site selection are including in a progress report delivered to SEMP in January 2001..

Microbiology studies (Aaron Peacock and David White, University of Tennessee Knoxville, Center for Environmental Biotechnology)

When an artificial neural network of PLFA data was used to predict the status of the remediated transects at Fort Benning all but two of the 10 samples were classified as either reference or heavy traffic.  This was odd given how well the model had performed with the training and cross-validation data.  Inspection of the novelty indexes from the prediction outputs showed that the input vectors from the remediated transects were very different from the data used to train the ANN.  This leads us to speculate that as a soil is remediated it does not escalate through states of succession in the same way it descended by disturbance.  In other words there is not a sliding scale on which the soil ecosystem recovery can be measured, but that after disturbance a new path to community succession is taken.

Stream studies indicators (Patrick Mulholland, ORNL, and Jack Feminella, Auburn University)
   Chemistry and metabolism.  The studies of stream water chemistry have continued.  Samples were collected during several storms in 6 streams (Lois Creek, three streams in the K11 area which will be used for the disturbance experiment, Upper Sally Creek in the F2 area, and a tributary of Upper Sally Creek in the D6 area) over the period from December 2000 through March 2001.  These samples will be analyzed for conductivity, suspended sediments, chloride, sulfate, ammonium, nitrate, and phosphate concentrations during the coming months.  Diurnal patterns in dissolved oxygen concentration were also determined for these streams during March 2001. 

Analysis of the storm chemistry data for sampling during 2000 has continued.  Suspended sediment concentrations increase much more sharply during storms in disturbed streams than in reference streams.  A plot of the maximum increase in suspended sediment concentration per unit fractional increase in discharge shows considerable variation among disturbed streams and between storms at most of the disturbed streams (Fig. 1).  Based on a qualitative disturbance ranking (low, medium, high), storm increases in suspended sediment concentrations appear to be related to disturbance severity.      

   Macroinvertebrates.  Collection of the Hester-Dendy multiplate samplers for the Winter 2001 sampling period was conducted on 23, 24, and 29 January 2001 in compartments D12/13, K11E, K11W, K13, K20, F2/3, and D4.   Deployment of Spring 2001 multiplate samplers in the above streams was conducted on 19 March 2001 and will be retrieved in mid-May 2001.  Water samples for nutrient and ion analyses also were collected during each deployment and retrieval of benthic samplers.  Stream crest gauges were deployed at each site during the Winter 2001 collection period, and will be used over the remainder of the study to estimate peak discharge during each sampling interval, and stream-specific flow variability. These data may be important in explaining some of variation in benthic community diversity and abundance not accounted for by land management. 

Macroinvertebrates from the sampling period of 11-12 January 2000 have been identified and enumerated, and data files have been compiled into an Access database.   In addition, all multiplate samples from the May 2000 period have been identified and enumerated for each stream. 

Understory vegetation indicators (Virginia Dale, ORNL)

The study was designed based on a subjective stratified sampling methodology.  The study was blocked into five training intensity categories: Minimal, Light, Moderate, Heavy, and Remediation (as defined in Table 1). The classification of each site was primarily based on historical records of training activity, however, due to the variability of training intensity within a training compartment, final site selection was achieved through personal communications with natural resource personnel and field reconnaissance. A box plots of depth of A horizon reveals that there are significant differences among the categories with the light and reference plots have the greatest depths (Figure 2). 

A total of 137 individual understory species were identified. A significant number of species are found only in the reference and light training intensity sties, however there are few species that occur only in the heavy training intensity sites. A dendrogram that groups the plots based on the presence of species shows that the species do distinguish the training intensities (Figure 3). The remediated plots fall closest to the light and reference plots. Multivariate analyses of these data are continuing. 

Products of SERDP “Ecological Indicators” Project

April 2001 
Papers:
Beyeler, S.C. Ecological indicators. Master’s thesis. University of Miami in Ohio. 2000.

Dale, V.H. and Beyeler, S.C. In press. Challenges in the development and use of ecological indicators. Ecological Indicators. Vol. 1.

Poster
Dale, V.H. and Beyeler, S.C. Ecological indicators: Tools for ecosystem management. SERDP Annual Meeting, December 1999, Washington, DC

Presentations
Dale, V.H. Views from the Ridge: Considerations for Planning at the Landscape Scale, sponsored by the Pacific Northwest Research Station, USDA Forest Service, Vancouver, Washington, Nov. 2-4, 1999.

Dale, V. H. Symposium on “Urban landscape ecology” at the 15th Annual US Landscape Ecology Symposium, Fort Lauderdale, Fl., April 15-19, 2000. 

Dale. V.H. EcoSummit 2000: Integrating Science. Halifax, Nova Scotia, Canada, June 18-22, 2000.

Dale, V.H. Using indicators for restoration and management. Ohio State University. November 2, 2000.

Dale, V.H. Lessons for ecosystem management. Fall Line Workshop. March 6-7, 2001, Aiken, S.C.

Dale, V.H. Use of indicators. Workshop on “Climate Change and Species Survival: Implications for Conservation Strategies,” February 19-21, 2001, The World Conservation Union (IUCN) in Gland, Switzerland. 

Foster, T. "Evolutionary Ecology of Creek Residential Mobility," Southeastern Archaeological Conference, Macon, Georgia, November 2000

Indirect products of SERDP project
Book:

Dale, V.H. and Haeuber, R.A. (editors). In press. Applying Ecological Principles to Land Management. Springer-Verlag: New York.

Chapters:
Haeuber, R. and Dale V.H. In press. New directions in land management:  Incorporation of ecological principles.  In (V. H. Dale and R. A. Haeuber, editors), Applying Ecological Principles to Land Management.  Springer-Verlag:  New York.. 

Papers:
Russell, C., Dale, V., Lee, J., Jensen, M.H., Kane, M., Gregory, R. 2001. Experimenting with multi-attribute utility survey methods in a multidimensional valuation problem. Ecological Economics 36: 87-108.

Schiller, A., C. T. Hunsaker, M. A. Kane, A. K. Wolfe, V. H. Dale, G. W. Suter, C.S. Russell, G. Pion, M. Hadley, and V. C. Konar. In press. Communicating ecological indicators to decision-makers and the public. Conservation Ecology.
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Figure 1.

Table 1.  Definition of training intensity categories used for study site selection.

	Reference
	Areas often included in exclusion zones around firing ranges experience little to no training activities.

	Light training
	Areas limited to infantry training and individual orienteering activities. 

	Moderate training
	Areas adjacent to tank training zones, exposed to moderate amounts of tracked vehicle maneuvers, as well as light vehicle and infantry traffic.  

	Heavy training
	Ares used exclusively for heavy wheeled and tracked vehicle training exercises. 

	 Remediation
	Areas which have historically been significantly degraded through military  activities , but are currently off limits to military training activity and are undergoing remediation efforts.
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Figure 2. 

3. Dendrogram of the 70 plots based on percent cover of each species within the plot. R= reference plot, L=light training, M=moderate training, H=heavy training, and D=remediation area as defined in table 1.  The plots are clustered according to a squared [image: image10.wmf]L
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July 2001 Quarterly Progress Report on SEMP Ecological Indicators 

PI: Virginia H. Dale, Oak Ridge National Laboratory (ORNL)

Presentations during this quarter:

Dale, V.H. Virginia Polytechnic Institute, Blacksburg, Virginia, April 2001

Dale, V.H. University of Illinois in Chicago, April 2001

Dale, V.H. SERDP SAB, Washington, DC, June 2001

Dale, V.H. SEMP Technical Advisory Committtee, July 2001 
Olsen, Lisa M., Virginia Dale, and Thomas Foster. Landscape Patterns as Indicators of Ecological Change at Fort Benning, GA. ESRI User Conference, July 9-13, 2001, San Diego, CA.

Publications:


Dale, V.H and Beyeler, S.C. In press. Challenges in the development and use of ecological indicators. Ecological Indicators, vol. 1.

Dale, V.H. In press. Science and decision making. (R. Costanza, ed.) EcoSummit. Elsevier, The Netherlands.

Olsen, Lisa M., Dale, V.H., and Foster, T. 2001 Landscape Patterns as Indicators of Ecological Change at Fort Benning, GA. Proceedings of ESRI User Conference, July 9-13, 2001, San Diego, CA.


Schiller, A., C. T. Hunsaker, M. A. Kane, A. K. Wolfe, V. H. Dale, G. W. Suter, C. S. Russell, G. Pion, M. H. Jensen, and V. C. Konar. 2001. Communicating ecological indicators to decision makers and the public. Conservation Ecology 5(1)19. [online] URLhttp//www.consecol.org/vol5/iss1/art19

Landscape patterns as indicators of ecological change (Lisa Olsen and Virgina Dale, ORNL, Thomas Foster, Pennsylvania State University)

This research identifies indicators that signal ecological change in intensely and lightly used lands at Fort Benning, GA.  Changes in fragmentation through time affect the biological integrity of terrestrial systems.  Landscape patterns, therefore, are important indicators of the intensity of military use being enough to jeopardize ecological resources or areas at risk on military installations.  The steps involved in landscape characterization include creation of a land-cover data base, computation of landscape metrics, and evaluation of changes in those metrics over time.  Identification of ecological indicators is an important component of building an effective environmental monitoring system.

Historical land survey maps and field notes from the early 1800s were used to create a digital GIS model of the forests covering the Fort Benning area. Although Native Americans had been living in the area for thousands of years, the 1827 model is a reasonable representation of the forests in an early western agricultural environment.  As such, the map provides baseline conditions for the area currently occupied by the installation.

Several sources of remotely sensed data were used to create land cover maps dating back to the 1970s.  A combination of ARC INFO 7.2.1(, GRID(, ArcView 3.2(, and ERDAS IMAGINE 8.2( software was used to derive land cover from satellite imagery.  Two Landsat 7 Enhanced Thematic Mapper (ETM) images dated July 24, 1999 were used to create a current land cover map of Fort Benning.  The data were acquired from a commercial source and had already been projected and mosaicked using nearest neighbor resampling.  Unsupervised classification, which creates a user-defined number of classes based upon spectral response, was utilized to create 45 spectral classes from the imagery.  These 45 classes were then combined into six land cover classes using a 0.5 meter resolution digital color orthophoto (1999) and Land Cover Trend Analysis (LCTA) point data (1991) as reference data.  The six classes include: water, pine forest, mixed forest (deciduous and pine, areas of sparse forest cover, or areas of transition between forest and non-forest), deciduous forest, non-forest  (cleared of forest vegetation but does have some ground cover, may include grassy and transitional), and barren/developed.  Some confusion between vegetation and water classes required the creation and application of a water mask in GRID using coincident pixels from the classified imagery and a coverage of lakes and double-lined streams.  


To eliminate the presence of clouds and shadows, which were classified as barren/developed, the cloud and shadow areas were digitized in IMAGINE and then overlaid with the orthophoto in ArcView.  New shapes that more accurately reflected the nature of the vegetation in these cloud-affected areas were digitized on-screen.  These polygons were coded with a vegetation type according to interpretations drawn from the orthophoto.  The resulting shapefile was plotted with the classified image and adjusted to maintain continuity and blend with neighboring pixels.  In ARC INFO, a grid was created from the cloud affected area shapefile and  Imagegrid was used to convert the classified image into a grid. Values from the cloud/shadow grid were used to mask the cloud-affected areas of the classified grid.  LCTA data was used to evaluate the classes.  Results varied due to inconsistencies in scale, definitions of cover types, and the sampling dates of the field data.  The ability of this classification to differentiate between forest classes is questionable.   Errors of omission in the pine and deciduous classes and of comission in the mixed classes are expected.  Specifically, the “mixed forest” class may contain pixels of deciduous forest and pine forest resulting in an underestimation of these classes.   Appropriate data were not available to perform a rigorous accuracy assessment.  A high level of uncertainty is associated with the classification.  The goal of this project, however, is to develop a cost and time effective tool for land managers at military installations, and not to create a map product. 


The North American Landscape Characterization (NALC) data were also used in this analysis.  The NALC project is a component of the National Aeronautics and Space Administration (NASA) Landsat Pathfinder Program.  The data are largely derived from Landsat Multispectral Scanner (MSS) imagery and were ordered from the Earth Resources Observation Systems (EROS) Data Center.  The NALC data set covering the Fort Benning area is composed of two scenes of triplicates dated 1974, 1983/86, and 1991.  The two scenes had to be mosaicked in IMAGINE( before the classification process could begin.  The nearest neighbor algorithm was used for all resampling.  The resolution of these data are 60m, and the spectral characteristics of the series vary considerably from year to year.  The ability of the classification to differentiate between forest classes varies within the time series.  Changes in the size of the “mixed forest” class may be more indicative of improvements in the collection (sensors) and processing of the satellite data than of actual changes in forest composition.  The same classification techniques described in the previous section were used.  The 1991 image was classified first, and was then used as a “reference base” for the earlier images.  Appropriate reference data were not readily available for dates earlier than 1990. 


Analyses of these data show that Fort Benning has experienced a gradual decrease in forest populations coupled with an increase in non-forest vegetation.  The percentage of non-forest vegetation found on steep slopes (greater than 3%) is also on the rise.  Areas of pine forest appear to be increasing, although the magnitude of this increase may be underestimated due to the misclassification of pine pixels into the mixed forest class.  Areas of deciduous forest appear to be decreasing, however, caution must be exercised in interpreting these results due to uncertainty associated with the  “mixed forest” class.  The statistical significance of these numbers is related to uncertainty associated with the land cover classifications. 

Indicators of fragmentation will be examined to understand land cover changes at the landscape level.  Candidate landscape metrics that describe a diversity of land use types and how they may affect land management activities have been selected for analysis. Examples of landscape characteristics that are typically important include: edge density, contagion, mean nearest neighbor distance, mean proximity index, and perimeter area fractal dimension.  These metrics largely describe the size, shape, and distribution of relatively homogenous “patches” of vegetation or land cover.  Together, these metrics cover a diversity of features describing landscape patterns that can relate to how changes in fragmentation affect the biological integrity of terrestrial systems.

Microbiology studies (Aaron Peacock and David White, University of Tennessee Knoxville, Center for Environmental Biotechnology)


Manuscript submitted for review: Peacock, A. D., S. J. MacNaughton, J. M. Cantu, V. H. Dale and D. C. White.  Soil microbial biomass and community composition along an anthropogenic disturbance gradient within a longleaf pine habitat. Ecological Indicators

Vegetation studies (Virginia Dale, ORNL)


Manuscript submitted for review: Dale, V.H. , Beyeler, S.C., and Jackson, B. Vegetative indicators of anthropogenic disturbance  in longleaf pine forests. Ecological Indicators.

Stream studies of indicators (Patrick Mulholland, ORNL, and Jack Feminella, Auburn 

University)
Landscape analysis for stream studies. Characterization of land use patterns for the study watersheds has been initiated using GIS coverages, which were based from USGS digital orthophotos and Fort Benning Digital Elevation Models (DEMs), and downloaded from the ECMI Data Repository. GPS points taken during stream sampler deployment were used to geo-reference study sites, and coverages are being overlayed on site watershed boundaries with ArcView. ECMI coverages include soil, stream networks, forest cover and bare ground, geology, wildlife and prescribed burning (1998 and 1999), and roads.  Derived coverages will include quantification of riparian zones, stream-road crossings, stream aspect and topography. Taken together, these data will provide the basis for establishment of a disturbance gradient, which will allow assessment of relationships between disturbance severity and stream biotic indices.

Chemistry and metabolism.  Analysis of stream water chemistry samples collected during January through March 2001 has continued.  Stream suspended sediment concentrations during storms appear to be a good indicator of disturbance effect, with greater increases in suspended sediments occurring in the most disturbed catchments.  Analysis of storm nutrient concentrations has provided mixed results.  In some disturbed catchments, stream nitrate concentrations increase sharply during storms, whereas in other disturbed catchments there is little if any increase in nitrate concentration, a pattern also observed in reference catchments.  

Analysis of diurnal patterns in dissolved oxygen concentration for measurements made during February and March 2001 has been completed.  These data have been combined with data collected during the same months in 2000 for different streams and show that diurnal change in stream dissolved oxygen concentrations may be a useful indicator of disturbance effects.  Our preliminary analysis shows that diurnal changes in dissolved oxygen during late winter decline with increasing disturbance severity, indicating a reduction in primary productivity in streams with disturbance (Figure 1).

Macroinvertebrate field sampling and sample processing.  Retrieval of Hester-Dendy (HD) samplers for the Spring 2001 sampling period was conducted on 6 & 9 May 2001.  Samplers for the Summer 2001 sampling period are scheduled for deployment on 1 August 2001. To date, macroinvertebrates from Winter and Spring 2000 and HD samples from Summer 2000 have been identified, enumerated, and compiled into an Access database. Numbers of total invertebrate species and species with Ephemeroptera, Plecoptera, and Trichoptera (EPT richness) were not generally indicative of disturbance across seasons within the study watersheds. However, abundance of focal populations (i.e., numbers of sediment-tolerant chironomid midges in the genera Lopescladius and Rheosmittia) were higher in disturbed streams, and thus appears to be a useful indicator of sediment disturbance.
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Landscape Patterns as Indicators of Ecological Change 
at Fort Benning, GA

Contributions for SERDP Quarterly report and year end report

September 2001
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Oak Ridge National Laboratory
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and

Thomas Foster

Department of Anthropology

Pennsylvania State University

State College, Pennsylvania 
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This research seeks to identify indicators that signal ecological change in intensely and lightly used lands at Fort Benning, GA.  Changes in fragmentation through time affect the biological integrity of terrestrial systems.  Landscape patterns, therefore, are important indicators of the intensity of military use being enough to jeopardize ecological resources or areas at risk on military installations.  The steps involved in landscape characterization include creation of a land-cover database, computation of landscape metrics, and evaluation of changes in those metrics over time.  Identification of ecological indicators is an important component of building an effective environmental monitoring system.

Data Preparation
Historical

Historical land survey maps and field notes from the early 1800s were used to create a digital GIS model of the forests covering the Fort Benning area. Although Native Americans had been living in the area for thousands of years, the 1827 model is a reasonable representation of the forests in a pre-western agricultural environment.  As such, the map provides baseline conditions for the area currently occupied by the base.  
Witness tree data, compiled by Thomas Foster, was used to create a continuous land cover map representing vegetation in 1827. 
From witness tree locations (point data) to forest cover (continuous data)

Data points representing witness tree locations are often directly plotted to describe presettlement vegetation (Hong et al. 2000).  A point coverage, however, does not adequately describe forest cover.  To create a continuous vegetative surface, grids or polygon maps must be interpolated from the survey points (Hong et al. 2000, He & Ventura 1995, Brown 1998a & b, White & Mladenoff 1994). ARC INFO 7.2.1(, GRID(, and ArcView 3.2( software was used to create the land cover map.  
Non-forest/cleared areas were added after the interpolation process was completed (Fig. 1).  These areas represent large Native American settlements.  The amount of non-forested land is probably underestimated on the map since the exact locations of smaller settlements are not known.  The map shows that pine species dominated the landscape at Fort Benning.  While this data is extremely generalized, this conclusion is supported by a separate analysis (Dale et al. in review), which indicates that over 95% of the soils at Fort Benning could support longleaf pine populations.
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Figure 1.  Forest Cover Map of Fort Benning, GA (1827)

Contemporary 
Data and resource availability largely determined the time periods and methods chosen for this mapping effort.  No aerial or supplemental remote sensing data were readily available to us for the 1827 to 1974 time period.  Several data sources used were available for free via the internet or at minimal cost (cost of reproduction) from the United States Geological Survey (USGS).  A combination of ARC INFO 7.2.1(, GRID(, ArcView 3.2(, and ERDAS IMAGINE 8.2( software was used to derive land cover from satellite imagery.  

Two Landsat 7 Enhanced Thematic Mapper (ETM) images dated July 24, 1999 and a series of North American Landscape Characterization (NALC) data were used in this analysis.  The NALC project is a component of the National Aeronautics and Space Administration (NASA) Landsat Pathfinder Program.  The data are largely derived from Landsat Multispectral Scanner (MSS) imagery and were ordered from the Earth Resources Observation Systems (EROS) Data Center.  The NALC data set covering the Fort Benning area is composed of two scenes of triplicates dated 1974, 1983/86, and 1991.  Unsupervised classification, which creates a user-defined number of classes based upon spectral response, was utilized to create 45 spectral classes from the imagery.  These 45 classes were then combined into six land cover classes using a 0.5 meter resolution digital color orthophoto (1999) and Land Cover Trend Analysis (LCTA) point data (1991) as reference data.  The six classes include: water, pine forest, mixed forest (deciduous and pine, areas of sparse forest cover, or areas of transition between forest and non-forest), deciduous forest, non-forest  (cleared of forest vegetation but does have some ground cover, may include grassy and transitional areas), and barren/developed.  LCTA data was used to evaluate the classes.  Results varied due to inconsistencies in scale, definitions of cover types, and the sampling dates of the field data.  The ability of this classification to differentiate between forest classes is questionable.  Errors of omission in the pine and deciduous classes and of comission in the mixed classes are expected.  Specifically, the “mixed forest” class may contain pixels of deciduous forest and pine forest resulting in an underestimation of these classes.   Appropriate data were not available to perform a rigorous accuracy assessment.  A high level of uncertainty is associated with the classification.  The goal of this project, however, is to develop a cost and time effective tool for land managers at military installations, and not to create a map product.  The quality of the classification is open to improvement if more resources become available. 
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Figure 2. Six Class Land Cover Classification of Fort Benning, GA derived from a July 1999 ETM  image

Analysis

Landscape Indicators

Indicators of fragmentation were examined to understand land cover changes at the landscape level.  Candidate landscape metrics that describe a diversity of land use types and how they may affect land management activities have been selected for analysis. Examples of landscape characteristics that are typically important include: edge density, contagion, mean nearest neighbor distance, mean proximity index, and perimeter area fractal dimension (O’Neill et al. 1988, Hargis et al. 1998).  These metrics largely describe the size, shape, and distribution of relatively homogenous “patches” of vegetation or land cover.  
· 
· 
· 
· 
· 

Together, these metrics cover a diversity of features describing landscape patterns that can relate to how changes in fragmentation affect the biological integrity of terrestrial systems (e.g., Fahrig and Jonsen 1998).  The estimates of landscape metrics uses the 1827 land cover map to provide baseline conditions.  Classifications derived from remotely sensed data were assessed to identify changes through time. 

Two programs were used to evaluate the land cover maps and calculate landscape metrics.  The first is a relatively new suite of tools available in an ArcView extension.  The Analytical Tools Interface for Landscape Assessments (ATtILA) was created through a cooperative effort between the Environmental Protection Agency (EPA) and the Tennessee Valley Authority (TVA) (Ebert et al. 2001)., Additional metrics were calculated for each land cover map using the raster version of  FRAGSTATS. 

Preliminary Results 

Presented below are some initial observations taken from a comparison of landscape characteristic output from ATtILA and FRAGSTATS. It is important to note that we cannot conclusively determine which metrics are most valuable as indicators of change and military land use at Fort Benning without a better understanding of the level of uncertainty associated with the land cover classifications.  Errors in the classification may falsely indicate change that is not occurring and may also mask real changes to the landscape. 
Land Cover Composition

Fort Benning has experienced a gradual decrease in forest populations coupled with an increase in non-forest vegetation (Table 1).  The percentage of non-forest vegetation found on steep slopes (greater than 3%) is also on the rise.  Areas of pine forest appear to be increasing, although the magnitude of this increase may be underestimated due to the misclassification of pine pixels into the mixed forest class.  Areas of deciduous forest appear to be decreasing; however, caution must be exercised in interpreting these results due to uncertainty associated with the  “mixed forest” class.  The statistical significance of these numbers is related to uncertainty associated with the classification process. 

Table 1.  Percentage Land Cover Composition, Fort Benning, GA                           
	Date
	Forest

    %
	Pine

   %
	Mixed

    %
	Deciduous

       %
	Barren

     %
	Non-Forest

        %
	Non-forest on

steep slopes %

	1999
	76.231
	34.065
	21.5371
	20.629
	4.6059
	19.1631
	13.9975

	1991
	77.9872
	29.0650
	22.9136
	25.9187
	3.8312
	18.2716
	13.344

	1983/86
	80.4795
	27.4658
	29.8621
	23.1516
	4.1953
	15.3252
	11.1388

	1974
	82.9005
	23.9859
	23.3856
	35.529
	3.2056
	13.8939
	9.3257

	1827
	97.4475
	78.1853
	11.7355
	11.7355
	NA
	2.5525
	0.5983


The trends in riparian areas are similar (Table 2).  ATtILA calculated land cover composition within a 1 pixel buffer zone of streams.  Notably, the percentage of forest in riparian zones appears to have decreased between 1974 and 1999, with the rate of change possibly decreasing in the 1990s.  The percentage of non-forest and barren cover types in this buffer has increased with a slight decrease of barren areas in the 1990s.  These numbers can possibly be related to changes in management practices at Fort Benning in the last decade.

Table 2.  Land Cover Distribution in Riparian Areas (60 m buffer of streams)

	Date
	Forest
	Pine
	Mixed
	Deciduous
	Barren
	Non-Forest

	1999
	85.8149
	38.4712
	16.8006
	30.5431
	1.7338
	12.4513

	1991
	86.1888
	32.0574
	22.4120
	31.7195
	1.9144
	11.8967

	1983/86
	89.3779
	27.4933
	30.4007
	31.4839
	1.7922
	8.8298

	1974
	90.6792
	27.0853
	23.4212
	40.1728
	1.3079
	8.0128


Forest Patch Metrics- ATtILA 

When computing patch metrics, the ATtILA software treats all forest classes as a single patch type.  Diversity indices such as the Shannon-Weiner index and the Simpson diversity index did not change significantly during between image dates.  The number of forest patches present, using one 60 m pixel as the minimum patch size recognized, has been increasing, and the rate of change has increased in the 1990s (Table 3).  Average patch size has been decreasing throughout the period of measure.  The proportion of largest forest patch to total forest area decreased between 1827 and 1974 and has been slowly increasing in the ensuing decades with a greater increase occurring in the 1990s.  Metrics associated with forest fragmentation including pixels identified as patch, transitional, edge, perforated and interior, have changed by orders of magnitude in the 1990s.  More exploration of the data and the influence of scale on these metrics needs to be conducted before further conclusions can be drawn.  The affect of uncertainty associated with the land cover classifications on these metrics is unknown.

Table 3. Selected Forest Patch Metrics from ATtILA

	Metric
	1827
	1974
	1983/1986
	1991
	1999

	# Patches
	3
	202
	238
	248
	395

	Largest patch size
	719348400
	563396400
	541213200
	525078000
	546213600

	Mean Patch Size (ha)
	239833200
	3000403
	2467845.4
	2291530.6
	1408557

	Shannon-Weiner Diversity

Index
	0.7439
	1.4747
	1.5203
	1.5274
	1.6566

	Simpson’s Diversity Index
	0.6312
	0.254
	0.2381
	0.2338
	0.22


Landscape metrics- FRAGSTATS
While ATtILA calculated forest metrics without differentiating between forest types, FRAGSTATS used each of the six land cover types as a valid patch class.  Inconsistency within the mixed forest class may have skewed the output statistics in the 1980s.  Thus, we only include the results for the pine forest and non-forest patch types (Tables 4 & 5). Several landscape level measures showed no statistical difference between maps during the period of analysis.  Further research regarding the accuracy of the classifications and the sensitivity of the metric calculations needs to be completed before these measures can be fully evaluated. 
Table 4. Selected Class Metrics, Non-Forest Class  (from FRAGSTATS)

	Metric (NON-FOREST)
	1974
	1983/86
	1991
	1999

	Percent of landscape
	13.761
	15.152
	18.065
	18.948

	# Patches
	1638
	1713
	2175
	3751

	Mean Patch Size
	6.201
	6.529
	6.129
	3.729

	Largest Patch Index %
	1.937
	2.566
	3.431
	2.580

	Patch Density (#/100ha)
	2.219
	2.321
	2.948
	5.082

	Total Edge (m)
	2520660
	2830740
	3179940
	4080960

	Mean Patch Fractal
	1.049
	1.051
	1.044
	1.042

	Double Log Fractal
	1.558
	1.561
	1.537
	1.592

	Area-Weighted Mean Fractal
	1.210
	1.219
	1.228
	1.214

	Interspersion/Juxtaposition %
	76.690
	70.712
	76.062
	80.117


Table 5. Selected Class Metrics, Pine Class (from FRAGSTATS)

	Metric (PINE FOREST)
	1974
	1983/86
	1991
	1999

	Percent of landscape
	23.757
	27.155
	28.737
	33.682

	# Patches
	3080
	5048
	3904
	3494

	Mean Patch Size
	5.693
	3.971
	5.431
	7.116

	Largest Patch Index %
	1.169
	3.337
	4.261
	5.212

	Patch Density (#/100ha)
	4.173
	6.839
	5.291
	4.733

	Total Edge (m)
	4290840
	5753400
	6083280
	6464760

	Mean Patch Fractal
	1.047
	1.047
	1.051
	1.045

	Double Log Fractal
	1.516
	1.581
	1.465
	1.600

	Area-Weighted Mean Fractal
	1.186
	1.206
	1.216
	1.266

	Interspersion/Juxtaposition %
	55.479
	51.170
	59.625
	68.972


The metrics suggest that altered management practices in the 1990s may have resulted in changes to the landscape at Fort Benning, GA.  Several trends, such as an increase in non-forested and barren lands in riparian buffers were slowed or reversed in the last decade.  Pine forest, on the other hand, appears to have been increasing in the last ten years.  Improved monitoring techniques coupled with an aggressive management strategy for perpetuating pine forest at Fort Benning may have resulted in an increase in pine populations and a decrease in hardwood invasion.  This management strategy includes harvesting timber and burning to establish and maintain viable pine communities.  While it appears that the percentage of non-forest land has been slowly increasing, the number of non-forest patches has increased tremendously in the last decade.  Consequently, the size of these patches has decreased significantly.  Altered management has constrained certain land uses to smaller geographic areas.  The next step in this process will be to correlate land use and management with the metrics described in this paper.

Summary-Future Research
Once a complete set of metrics have been calculated and evaluated at different scales and with different input parameters, results can be compared and reviewed for change.  After examples of significant ecological change have been identified, the investigation of possible causes begins.  If connections between landscape change and land use or management can be easily determined, that metric can be used as an ecological indicator to aid land mangers in decision making.  Due to the level of uncertainty associated with the land cover classifications, however, these metrics should be interpreted with caution.    
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			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.843306 -0.650137 0) (0.868207 -0.650137 0) (
			 0.868207 -0.689667 0) (0.843306 -0.689667 0)))
		      (Renumber (Text 0.843306 -0.683079 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.818763 -0.653317 0) (0.83209 -0.653317 0) 
			 (0.83209 -0.693389 0) (0.818763 -0.693389 0)))
		      (Renumber (Text 0.818763 -0.68671 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.793177 -0.650137 0) (0.808635 -0.650137 0) (
			 0.808635 -0.690209 0) (0.793177 -0.690209 0)))
		      (Renumber (Text 0.793177 -0.68353 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.761934 -0.653317 0) (0.791045 -0.653317 0) (
			 0.791045 -0.693389 0) (0.761934 -0.693389 0)))
		      (Renumber (Text 0.761934 -0.68671 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.739872 -0.656598 0) (0.767529 -0.656598 0) (
			 0.767529 -0.696669 0) (0.739872 -0.696669 0)))
		      (Renumber (Text 0.739872 -0.689991 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.714794 -0.653317 0) (0.739694 -0.653317 0) (
			 0.739694 -0.692846 0) (0.714794 -0.692846 0)))
		      (Renumber (Text 0.714794 -0.686258 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.693355 -0.650137 0) (0.718256 -0.650137 0) (
			 0.718256 -0.689667 0) (0.693355 -0.689667 0)))
		      (Renumber (Text 0.693355 -0.683078 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.665521 -0.653317 0) (0.690421 -0.653317 0) (
			 0.690421 -0.692847 0) (0.665521 -0.692847 0)))
		      (Renumber (Text 0.665521 -0.686259 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.648188 -0.650238 0) (0.690832 -0.650238 0) (
			 0.690832 -0.69031 0) (0.648188 -0.69031 0)))
		      (Renumber (Text 0.648188 -0.683631 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.625104 -0.651139 0) (0.647636 -0.651139 0) (
			 0.647636 -0.690669 0) (0.625104 -0.690669 0)))
		      (Renumber (Text 0.625104 -0.684081 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.584149 -0.653317 0) (0.609049 -0.653317 0) (
			 0.609049 -0.692846 0) (0.584149 -0.692846 0)))
		      (Renumber (Text 0.584149 -0.686258 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.560579 -0.653317 0) (0.585479 -0.653317 0) (
			 0.585479 -0.692847 0) (0.560579 -0.692847 0)))
		      (Renumber (Text 0.560579 -0.686259 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.537009 -0.653317 0) (0.561909 -0.653317 0) (
			 0.561909 -0.692847 0) (0.537009 -0.692847 0)))
		      (Renumber (Text 0.537009 -0.686258 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.513439 -0.653317 0) (0.538339 -0.653317 0) (
			 0.538339 -0.692847 0) (0.513439 -0.692847 0)))
		      (Renumber (Text 0.513439 -0.686259 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.489868 -0.653317 0) (0.514768 -0.653317 0) (
			 0.514768 -0.692846 0) (0.489868 -0.692846 0)))
		      (Renumber (Text 0.489868 -0.686258 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.466298 -0.653317 0) (0.491199 -0.653317 0) (
			 0.491199 -0.692847 0) (0.466298 -0.692847 0)))
		      (Renumber (Text 0.466298 -0.686259 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.442728 -0.653317 0) (0.467629 -0.653317 0) (
			 0.467629 -0.692847 0) (0.442728 -0.692847 0)))
		      (Renumber (Text 0.442728 -0.686259 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.419158 -0.653317 0) (0.444058 -0.653317 0) (
			 0.444058 -0.692846 0) (0.419158 -0.692846 0)))
		      (Renumber (Text 0.419158 -0.686258 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.392324 -0.653418 0) (0.420487 -0.653418 0) (
			 0.420487 -0.69349 0) (0.392324 -0.69349 0)))
		      (Renumber (Text 0.392324 -0.686811 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.36887 -0.653317 0) (0.394456 -0.653317 0) 
			 (0.394456 -0.693388 0) (0.36887 -0.693388 0)))
		      (Renumber (Text 0.36887 -0.686709 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.602178 -0.656496 0) (0.627078 -0.656496 0) (
			 0.627078 -0.696026 0) (0.602178 -0.696026 0)))
		      (Renumber (Text 0.602178 -0.689438 0 "D") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "D") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.324094 -0.653418 0) (0.33742 -0.653418 0) 
			 (0.33742 -0.69349 0) (0.324094 -0.69349 0)))
		      (Renumber (Text 0.324094 -0.686811 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.347548 -0.650238 0) (0.366718 -0.650238 0) (
			 0.366718 -0.69031 0) (0.347548 -0.69031 0)))
		      (Renumber (Text 0.347548 -0.683631 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.277736 -0.653317 0) (0.302636 -0.653317 0) (
			 0.302636 -0.692846 0) (0.277736 -0.692846 0)))
		      (Renumber (Text 0.277736 -0.686258 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.254166 -0.653317 0) (0.279067 -0.653317 0) (
			 0.279067 -0.692847 0) (0.254166 -0.692847 0)))
		      (Renumber (Text 0.254166 -0.686259 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.230596 -0.653317 0) (0.255496 -0.653317 0) (
			 0.255496 -0.692846 0) (0.230596 -0.692846 0)))
		      (Renumber (Text 0.230596 -0.686258 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.207025 -0.653317 0) (0.231925 -0.653317 0) (
			 0.231925 -0.692847 0) (0.207025 -0.692847 0)))
		      (Renumber (Text 0.207025 -0.686259 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.183455 -0.653317 0) (0.208355 -0.653317 0) (
			 0.208355 -0.692846 0) (0.183455 -0.692846 0)))
		      (Renumber (Text 0.183455 -0.686258 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.159885 -0.653317 0) (0.184785 -0.653317 0) (
			 0.184785 -0.692847 0) (0.159885 -0.692847 0)))
		      (Renumber (Text 0.159885 -0.686259 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.130064 -0.653317 0) (0.161215 -0.653317 0) (
			 0.161215 -0.693389 0) (0.130064 -0.693389 0)))
		      (Renumber (Text 0.130064 -0.68671 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.102345 -0.653317 0) (0.137645 -0.653317 0) (
			 0.137645 -0.693389 0) (0.102345 -0.693389 0)))
		      (Renumber (Text 0.102345 -0.68671 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.0763807 -0.653418 0) (0.123667 -0.653418 0) 
			(0.123667 -0.69349 0) (0.0763807 -0.69349 0)))
		      (Renumber (Text 0.0763807 -0.686811 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.0570748 -0.653317 0) (0.0819756 -0.653317 0)
			(0.0819756 -0.692847 0) (0.0570748 -0.692847 0)))
		      (Renumber (Text 0.0570748 -0.686259 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.0341152 -0.653317 0) (0.0669341 -0.653317 0)
			(0.0669341 -0.693389 0) (0.0341152 -0.693389 0)))
		      (Renumber (Text 0.0341152 -0.68671 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((7.68558e-3 -0.653491 0) (0.0325853 -0.653491 0
			 ) (0.0325853 -0.692673 0) (7.68558e-3 -0.692673 0)))
		      (Renumber (Text 7.68558e-3 -0.686143 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.0137525 -0.653491 0) (0.0111472 -0.653491 0
			 ) (0.0111472 -0.692673 0) (-0.0137525 -0.692673 0)))
		      (Renumber (Text -0.0137525 -0.686143 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((0.298507 -0.656598 0) (0.320363 -0.656598 0) (
			 0.320363 -0.696669 0) (0.298507 -0.696669 0)))
		      (Renumber (Text 0.298507 -0.689991 0 "M") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "M") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.0575693 -0.653418 0) (-8.52876e-3 -0.653418
			 0) (-8.52876e-3 -0.69349 0) (-0.0575693 -0.69349 0)))
		      (Renumber (Text -0.0575693 -0.686811 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.0759344 -0.653491 0) (-0.0510347 -0.653491 
			 0) (-0.0510347 -0.692673 0) (-0.0759344 -0.692673 0)))
		      
		      (Renumber (Text -0.0759344 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.0995045 -0.65349 0) (-0.0746055 -0.65349 0)
			(-0.0746055 -0.692673 0) (-0.0995045 -0.692673 0)))
		      (Renumber (Text -0.0995045 -0.686142 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.123075 -0.653491 0) (-0.0981751 -0.653491 0
			 ) (-0.0981751 -0.692673 0) (-0.123075 -0.692673 0)))
		      (Renumber (Text -0.123075 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.146645 -0.653491 0) (-0.121745 -0.653491 0)
			(-0.121745 -0.692673 0) (-0.146645 -0.692673 0)))
		      (Renumber (Text -0.146645 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.170216 -0.653491 0) (-0.145316 -0.653491 0)
			(-0.145316 -0.692673 0) (-0.170216 -0.692673 0)))
		      (Renumber (Text -0.170216 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.193786 -0.653491 0) (-0.168886 -0.653491 0)
			(-0.168886 -0.692673 0) (-0.193786 -0.692673 0)))
		      (Renumber (Text -0.193786 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.217356 -0.653491 0) (-0.192456 -0.653491 0)
			(-0.192456 -0.692673 0) (-0.217356 -0.692673 0)))
		      (Renumber (Text -0.217356 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.240926 -0.653491 0) (-0.216026 -0.653491 0)
			(-0.216026 -0.692673 0) (-0.240926 -0.692673 0)))
		      (Renumber (Text -0.240926 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.259779 -0.651404 0) (-0.244315 -0.651404 0)
			(-0.244315 -0.690587 0) (-0.259779 -0.690587 0)))
		      (Renumber (Text -0.259779 -0.684056 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.283349 -0.651404 0) (-0.267885 -0.651404 0)
			(-0.267885 -0.690587 0) (-0.283349 -0.690587 0)))
		      (Renumber (Text -0.283349 -0.684056 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.311637 -0.653491 0) (-0.286737 -0.653491 0)
			(-0.286737 -0.692673 0) (-0.311637 -0.692673 0)))
		      (Renumber (Text -0.311637 -0.686143 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.335207 -0.65349 0) (-0.310308 -0.65349 0) (
			 -0.310308 -0.692673 0) (-0.335207 -0.692673 0)))
		      (Renumber (Text -0.335207 -0.686142 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.362589 -0.654584 0) (-0.347125 -0.654584 0)
			(-0.347125 -0.693766 0) (-0.362589 -0.693766 0)))
		      (Renumber (Text -0.362589 -0.687236 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.0343464 -0.651404 0) (-0.0127932 -0.651404 
			 0) (-0.0127932 -0.691476 0) (-0.0343464 -0.691476 0)))
		      
		      (Renumber (Text -0.0343464 -0.684797 0 "H") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "H") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.405917 -0.65349 0) (-0.381663 -0.65349 0) (
			 -0.381663 -0.693562 0) (-0.405917 -0.693562 0)))
		      (Renumber (Text -0.405917 -0.686883 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.429488 -0.653491 0) (-0.404588 -0.653491 0)
			(-0.404588 -0.692673 0) (-0.429488 -0.692673 0)))
		      (Renumber (Text -0.429488 -0.686143 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.453059 -0.653491 0) (-0.428159 -0.653491 0)
			(-0.428159 -0.692673 0) (-0.453059 -0.692673 0)))
		      (Renumber (Text -0.453059 -0.686143 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.476629 -0.653491 0) (-0.451729 -0.653491 0)
			(-0.451729 -0.692673 0) (-0.476629 -0.692673 0)))
		      (Renumber (Text -0.476629 -0.686142 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.500198 -0.653491 0) (-0.475299 -0.653491 0)
			(-0.475299 -0.692673 0) (-0.500198 -0.692673 0)))
		      (Renumber (Text -0.500198 -0.686142 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.523768 -0.65349 0) (-0.498869 -0.65349 0) (
			 -0.498869 -0.692673 0) (-0.523768 -0.692673 0)))
		      (Renumber (Text -0.523768 -0.686142 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.54734 -0.653491 0) (-0.52244 -0.653491 0) (
			 -0.52244 -0.692673 0) (-0.54734 -0.692673 0)))
		      (Renumber (Text -0.54734 -0.686143 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.572901 -0.652747 0) (-0.537555 -0.652747 0)
			(-0.537555 -0.691929 0) (-0.572901 -0.691929 0)))
		      (Renumber (Text -0.572901 -0.685399 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.59448 -0.653491 0) (-0.56958 -0.653491 0) (
			 -0.56958 -0.692673 0) (-0.59448 -0.692673 0)))
		      (Renumber (Text -0.59448 -0.686143 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.61805 -0.65349 0) (-0.593151 -0.65349 0) 
			 (-0.593151 -0.692672 0) (-0.61805 -0.692672 0)))
		      (Renumber (Text -0.61805 -0.686142 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.385757 -0.647132 0) (-0.36887 -0.647132 0) 
			(-0.36887 -0.687203 0) (-0.385757 -0.687203 0)))
		      (Renumber (Text -0.385757 -0.680525 0 "L") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "L") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.643415 -0.651404 0) (-0.627952 -0.651404 0)
			(-0.627952 -0.690587 0) (-0.643415 -0.690587 0)))
		      (Renumber (Text -0.643415 -0.684056 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.666985 -0.657764 0) (-0.651521 -0.657764 0)
			(-0.651521 -0.696946 0) (-0.666985 -0.696946 0)))
		      (Renumber (Text -0.666985 -0.690416 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.692687 -0.651405 0) (-0.677224 -0.651405 0)
			(-0.677224 -0.690587 0) (-0.692687 -0.690587 0)))
		      (Renumber (Text -0.692687 -0.684056 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.714126 -0.651404 0) (-0.698662 -0.651404 0)
			(-0.698662 -0.690587 0) (-0.714126 -0.690587 0)))
		      (Renumber (Text -0.714126 -0.684056 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "name=arial-gdi-vector,size=0.016859 sru")
		      (Text_Path 1 0 0)
		      (User_Options "angle=0,polygon=3,linect=1,charct=1")
		      (Polygon ((-0.742004 -0.653418 0) (-0.710021 -0.653418 0)
			(-0.710021 -0.69349 0) (-0.742004 -0.69349 0)))
		      (Renumber (Text -0.742004 -0.686811 0 "R") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "R") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((0.88817 -0.59997 0) (0.889126 
			     -0.643879 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.8646 -0.59997 0) (0.8646 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.841029 -0.59997 0) (0.841029 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.817459 -0.59997 0) (0.817459 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.793889 -0.59997 0) (0.793889 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.770319 -0.59997 0) (0.770319 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.746748 -0.59997 0) (0.746748 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.723178 -0.59997 0) (0.723178 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.699608 -0.59997 0) (0.699608 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.676038 -0.59997 0) (0.676038 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.652467 -0.59997 0) (0.652467 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.628897 -0.59997 0) (0.628897 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.605327 -0.59997 0) (0.605327 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.581757 -0.59997 0) (0.581757 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.558186 -0.59997 0) (0.558186 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.534616 -0.59997 0) (0.534616 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.511046 -0.59997 0) (0.511046 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.487476 -0.59997 0) (0.487476 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.463905 -0.59997 0) (0.463905 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.440335 -0.59997 0) (0.440335 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.416765 -0.59997 0) (0.416765 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.393195 -0.59997 0) (0.393195 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.369624 -0.59997 0) (0.369624 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.346054 -0.59997 0) (0.346054 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.322484 -0.59997 0) (0.322484 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.298914 -0.59997 0) (0.298914 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.275343 -0.59997 0) (0.275343 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.251773 -0.59997 0) (0.251773 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.228203 -0.59997 0) (0.228203 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.204633 -0.59997 0) (0.204633 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.181062 -0.59997 0) (0.181062 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.157492 -0.59997 0) (0.157492 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.133922 -0.59997 0) (0.133922 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.110352 -0.59997 0) (0.110352 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.0867814 -0.59997 0) (0.0867814 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.0632111 -0.59997 0) (0.0632111 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.0396409 -0.59997 0) (0.0396409 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.0160706 -0.59997 0) (0.0160706 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-7.49964e-3 -0.59997 0) 
			     (-7.49964e-3 -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.0310699 -0.59997 0) (-0.0310699 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.0546401 -0.59997 0) (-0.0546401 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.0782104 -0.59997 0) (-0.0782104 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.101781 -0.59997 0) (-0.101781 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.125351 -0.59997 0) (-0.125351 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.148921 -0.59997 0) (-0.148921 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.172491 -0.59997 0) (-0.172491 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.196062 -0.59997 0) (-0.196062 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.219632 -0.59997 0) (-0.219632 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.243202 -0.59997 0) (-0.243202 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.266772 -0.59997 0) (-0.266772 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.290343 -0.59997 0) (-0.290343 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.313913 -0.59997 0) (-0.313913 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.337483 -0.59997 0) (-0.337483 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.361053 -0.59997 0) (-0.361053 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.384624 -0.59997 0) (-0.384624 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.408194 -0.59997 0) (-0.408194 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.431764 -0.59997 0) (-0.431764 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.455334 -0.59997 0) (-0.455334 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.478905 -0.59997 0) (-0.478905 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.502475 -0.59997 0) (-0.502475 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.526045 -0.59997 0) (-0.526045 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.549615 -0.59997 0) (-0.549615 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.573186 -0.59997 0) (-0.573186 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.596756 -0.59997 0) (-0.596756 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.620326 -0.59997 0) (-0.620326 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.643896 -0.59997 0) (-0.643896 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.667467 -0.59997 0) (-0.667467 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.691037 -0.59997 0) (-0.691037 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.714607 -0.59997 0) (-0.714607 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.738177 -0.59997 0) (-0.738177 
			     -0.639968 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03372 sru")
		    (Segment "" (
		      (Text -0.819959 0.54283 0 "   70.67")))
		    (Segment "" (
		      (Text -0.819959 0.165706 0 "   80.45")))
		    (Segment "" (
		      (Text -0.819959 -0.222846 0 "   90.22")))
		    (Segment "" (
		      (Text -0.819959 -0.59997 0 "  100.00")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.749962 0.54283 0) (-0.78996 
			     0.54283 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.749962 0.165706 0) (-0.78996 
			     0.165706 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.749962 -0.222846 0) (-0.78996 
			     -0.222846 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.749962 -0.59997 0) (-0.78996 
			     -0.59997 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "dend1" (
		    (Color_By_Index "Text" 1)
		    (Text_Alignment "*<")
		    (Text_Font "name=arial-gdi-vector,size=0.04215 sru")
		    (Segment "" (
		      (Text -0.979951 0.699965 0 "Similarity")))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=20")
		      (Polygon ((-0.187633 -0.758347 0) (0.360341 -0.758347 0) 
			(0.360341 -0.860968 0) (-0.187633 -0.860968 0)))
		      (Renumber (Text -0.187633 -0.843865 0 "Training Intensiti
es") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Training Intensities") 1 "L"))))
		     )))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "dend1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Front ((Polyline ((0.88817 0.54283 0) (0.88817 -0.59997 0)))
		    ))))
		(Segment "" (
		  (Front ((Polyline ((0.824359 0.54283 0) (0.824359 0.472085 0)
		      ))))))
		(Segment "" (
		  (Front ((Polyline ((0.824359 0.54283 0) (0.88817 0.54283 0)))
		    ))))
		(Segment "" (
		  (Front ((Polyline ((0.8646 0.472085 0) (0.8646 -0.59997 0))))
		   )))
		(Segment "" (
		  (Front ((Polyline ((0.784118 0.472085 0) (0.784118 0.346921 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.784118 0.472085 0) (0.8646 0.472085 0))
		     )))))
		(Segment "" (
		  (Front ((Polyline ((0.841029 0.346921 0) (0.841029 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.727208 0.346921 0) (0.727208 0.292502 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.727208 0.346921 0) (0.841029 0.346921 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.817459 0.292502 0) (0.817459 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.636956 0.292502 0) (0.636956 0.28706 0)
		      ))))))
		(Segment "" (
		  (Front ((Polyline ((0.636956 0.292502 0) (0.817459 0.292502 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.721705 0.28706 0) (0.721705 -0.202711 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.552207 0.28706 0) (0.552207 0.265293 0)
		      ))))))
		(Segment "" (
		  (Front ((Polyline ((0.552207 0.28706 0) (0.721705 0.28706 0))
		     )))))
		(Segment "" (
		  (Front ((Polyline ((0.676038 0.265293 0) (0.676038 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.428377 0.265293 0) (0.428377 0.183664 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.428377 0.265293 0) (0.676038 0.265293 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.554503 0.183664 0) (0.554503 0.102036 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.30225 0.183664 0) (0.30225 0.183664 0))
		     )))))
		(Segment "" (
		  (Front ((Polyline ((0.30225 0.183664 0) (0.554503 0.183664 0)
		      ))))))
		(Segment "" (
		  (Front ((Polyline ((0.394668 0.183664 0) (0.394668 0.0693843 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.209831 0.183664 0) (0.209831 0.178222 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.209831 0.183664 0) (0.394668 0.183664 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.334269 0.178222 0) (0.334269 0.178222 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.085394 0.178222 0) (0.085394 0.167339 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.085394 0.178222 0) (0.334269 0.178222 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.346054 0.178222 0) (0.346054 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.322484 0.178222 0) (0.322484 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.322484 0.178222 0) (0.346054 0.178222 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.287128 0.167339 0) (0.287128 -0.0775471
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.116341 0.167339 0) (-0.116341 0.151013
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.116341 0.167339 0) (0.287128 0.167339 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.197932 0.151013 0) (0.197932 0.102036 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((-0.430613 0.151013 0) (-0.430613 0.11292 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.430613 0.151013 0) (0.197932 0.151013 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.384624 0.11292 0) (-0.384624 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.476603 0.11292 0) (-0.476603 0.08571 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((-0.476603 0.11292 0) (-0.384624 0.11292 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.592069 0.102036 0) (0.592069 -0.0557795
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.516938 0.102036 0) (0.516938 -0.126524 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.516938 0.102036 0) (0.592069 0.102036 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.239988 0.102036 0) (0.239988 0.102036 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.155876 0.102036 0) (0.155876 -0.02857 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.155876 0.102036 0) (0.239988 0.102036 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.251773 0.102036 0) (0.251773 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.228203 0.102036 0) (0.228203 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.228203 0.102036 0) (0.251773 0.102036 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((-0.419979 0.08571 0) (-0.419979 
		       -0.0340119 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.533227 0.08571 0) (-0.533227 0.0476167
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.533227 0.08571 0) (-0.419979 0.08571 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.419711 0.0693843 0) (0.419711 -0.17006 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.369624 0.0693843 0) (0.369624 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.369624 0.0693843 0) (0.419711 0.0693843
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.46712 0.0476167 0) (-0.46712 
		       9.52335e-3 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.599334 0.0476167 0) (-0.599334 
		       0.0367329 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.599334 0.0476167 0) (-0.46712 
		       0.0476167 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.531938 0.0367329 0) (-0.531938 
		       0.0258491 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.66673 0.0367329 0) (-0.66673 
		       -0.0394538 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.66673 0.0367329 0) (-0.531938 
		       0.0367329 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.502475 0.0258491 0) (-0.502475 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.5614 0.0258491 0) (-0.5614 -1.36046e-3
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.5614 0.0258491 0) (-0.502475 0.0258491
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.455334 9.52335e-3 0) (-0.455334 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.478905 9.52335e-3 0) (-0.478905 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.478905 9.52335e-3 0) (-0.455334 
		       9.52335e-3 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.53783 -1.36046e-3 0) (-0.53783 
		       -0.0938728 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.584971 -1.36046e-3 0) (-0.584971 
		       -0.02857 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.584971 -1.36046e-3 0) (-0.53783 
		       -1.36046e-3 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.204633 -0.02857 0) (0.204633 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.10712 -0.02857 0) (0.10712 -0.0448957 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.10712 -0.02857 0) (0.204633 -0.02857 0)
		      ))))))
		(Segment "" (
		  (Front ((Polyline ((-0.573186 -0.02857 0) (-0.573186 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.596756 -0.02857 0) (-0.596756 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.596756 -0.02857 0) (-0.573186 -0.02857
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.408194 -0.0340119 0) (-0.408194 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.431764 -0.0340119 0) (-0.431764 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.431764 -0.0340119 0) (-0.408194 
		       -0.0340119 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.620326 -0.0394538 0) (-0.620326 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.713134 -0.0394538 0) (-0.713134 
		       -0.22992 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.713134 -0.0394538 0) (-0.620326 
		       -0.0394538 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.154546 -0.0448957 0) (0.154546 
		       -0.159176 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.0596937 -0.0448957 0) (0.0596937 
		       -0.355084 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.0596937 -0.0448957 0) (0.154546 
		       -0.0448957 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.625951 -0.0557795 0) (0.625951 -0.25713
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.558186 -0.0557795 0) (0.558186 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.558186 -0.0557795 0) (0.625951 
		       -0.0557795 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.298914 -0.0775471 0) (0.298914 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.275343 -0.0775471 0) (0.275343 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.275343 -0.0775471 0) (0.298914 
		       -0.0775471 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.526045 -0.0938728 0) (-0.526045 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.549615 -0.0938728 0) (-0.549615 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.549615 -0.0938728 0) (-0.526045 
		       -0.0938728 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.534616 -0.126524 0) (0.534616 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.499261 -0.126524 0) (0.499261 -0.14285 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.499261 -0.126524 0) (0.534616 -0.126524
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.511046 -0.14285 0) (0.511046 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.487476 -0.14285 0) (0.487476 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.487476 -0.14285 0) (0.511046 -0.14285 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.181062 -0.159176 0) (0.181062 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.128029 -0.159176 0) (0.128029 -0.251688
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.128029 -0.159176 0) (0.181062 -0.159176
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.446228 -0.17006 0) (0.446228 -0.235362 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.393195 -0.17006 0) (0.393195 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.393195 -0.17006 0) (0.446228 -0.17006 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.743802 -0.202711 0) (0.743802 -0.25713 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.699608 -0.202711 0) (0.699608 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.699608 -0.202711 0) (0.743802 -0.202711
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.688091 -0.22992 0) (-0.688091 
		       -0.246246 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.738177 -0.22992 0) (-0.738177 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.738177 -0.22992 0) (-0.688091 -0.22992
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.463905 -0.235362 0) (0.463905 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.42855 -0.235362 0) (0.42855 -0.246246 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.42855 -0.235362 0) (0.463905 -0.235362 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.661574 -0.246246 0) (-0.661574 
		       -0.278898 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.714607 -0.246246 0) (-0.714607 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.714607 -0.246246 0) (-0.661574 
		       -0.246246 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.440335 -0.246246 0) (0.440335 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.416765 -0.246246 0) (0.416765 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.416765 -0.246246 0) (0.440335 -0.246246
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.145707 -0.251688 0) (0.145707 -0.523783
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.110352 -0.251688 0) (0.110352 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.110352 -0.251688 0) (0.145707 -0.251688
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.764426 -0.25713 0) (0.764426 -0.360526 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.723178 -0.25713 0) (0.723178 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.723178 -0.25713 0) (0.764426 -0.25713 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.652467 -0.25713 0) (0.652467 -0.59997 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.599434 -0.25713 0) (0.599434 -0.273456 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.599434 -0.25713 0) (0.652467 -0.25713 0
		       )))))))
		(Segment "" (
		  (Front ((Polyline ((0.617112 -0.273456 0) (0.617112 -0.311549
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.581757 -0.273456 0) (0.581757 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.581757 -0.273456 0) (0.617112 -0.273456
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.643896 -0.278898 0) (-0.643896 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.679252 -0.278898 0) (-0.679252 
		       -0.289781 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.679252 -0.278898 0) (-0.643896 
		       -0.278898 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.667467 -0.289781 0) (-0.667467 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.691037 -0.289781 0) (-0.691037 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.691037 -0.289781 0) (-0.667467 
		       -0.289781 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.628897 -0.311549 0) (0.628897 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.605327 -0.311549 0) (0.605327 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.605327 -0.311549 0) (0.628897 -0.311549
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.0867814 -0.355084 0) (0.0867814 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.032606 -0.355084 0) (0.032606 -0.376852
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.032606 -0.355084 0) (0.0867814 
		       -0.355084 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.782104 -0.360526 0) (0.782104 -0.360526
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.746748 -0.360526 0) (0.746748 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.746748 -0.360526 0) (0.782104 -0.360526
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.793889 -0.360526 0) (0.793889 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.770319 -0.360526 0) (0.770319 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.770319 -0.360526 0) (0.793889 -0.360526
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.0632111 -0.376852 0) (0.0632111 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((2.00097e-3 -0.376852 0) (2.00097e-3 
		       -0.382294 0)))))))
		(Segment "" (
		  (Front ((Polyline ((2.00097e-3 -0.376852 0) (0.0632111 
		       -0.376852 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.0396409 -0.382294 0) (0.0396409 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0356389 -0.382294 0) (-0.0356389 
		       -0.404061 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0356389 -0.382294 0) (0.0396409 
		       -0.382294 0)))))))
		(Segment "" (
		  (Front ((Polyline ((4.28549e-3 -0.404061 0) (4.28549e-3 
		       -0.431271 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0755633 -0.404061 0) (-0.0755633 
		       -0.48569 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0755633 -0.404061 0) (4.28549e-3 
		       -0.404061 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.0160706 -0.431271 0) (0.0160706 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-7.49964e-3 -0.431271 0) (-7.49964e-3 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-7.49964e-3 -0.431271 0) (0.0160706 
		       -0.431271 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.042855 -0.48569 0) (-0.042855 
		       -0.507458 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.108272 -0.48569 0) (-0.108272 
		       -0.523783 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.108272 -0.48569 0) (-0.042855 -0.48569
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0310699 -0.507458 0) (-0.0310699 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0546401 -0.507458 0) (-0.0546401 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0546401 -0.507458 0) (-0.0310699 
		       -0.507458 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.0782104 -0.523783 0) (-0.0782104 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.138333 -0.523783 0) (-0.138333 
		       -0.583644 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.138333 -0.523783 0) (-0.0782104 
		       -0.523783 0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.157492 -0.523783 0) (0.157492 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.133922 -0.523783 0) (0.133922 -0.59997 
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((0.133922 -0.523783 0) (0.157492 -0.523783
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.101781 -0.583644 0) (-0.101781 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.174885 -0.583644 0) (-0.174885 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.174885 -0.583644 0) (-0.101781 
		       -0.583644 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.125351 -0.589086 0) (-0.125351 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.22442 -0.589086 0) (-0.22442 -0.589086
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.22442 -0.589086 0) (-0.125351 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.178384 -0.589086 0) (-0.178384 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.270455 -0.589086 0) (-0.270455 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.270455 -0.589086 0) (-0.178384 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.160706 -0.589086 0) (-0.160706 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.196062 -0.589086 0) (-0.196062 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.196062 -0.589086 0) (-0.160706 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.148921 -0.589086 0) (-0.148921 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.172491 -0.589086 0) (-0.172491 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.172491 -0.589086 0) (-0.148921 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.219632 -0.589086 0) (-0.219632 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.321279 -0.589086 0) (-0.321279 
		       -0.594528 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.321279 -0.589086 0) (-0.219632 
		       -0.589086 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.281504 -0.594528 0) (-0.281504 
		       -0.594528 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.361053 -0.594528 0) (-0.361053 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.361053 -0.594528 0) (-0.281504 
		       -0.594528 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.254987 -0.594528 0) (-0.254987 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.30802 -0.594528 0) (-0.30802 -0.594528
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.30802 -0.594528 0) (-0.254987 
		       -0.594528 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.290343 -0.594528 0) (-0.290343 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.325698 -0.594528 0) (-0.325698 
		       -0.59997 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.325698 -0.594528 0) (-0.290343 
		       -0.594528 0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.243202 -0.59997 0) (-0.243202 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.266772 -0.59997 0) (-0.266772 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.266772 -0.59997 0) (-0.243202 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.313913 -0.59997 0) (-0.313913 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.337483 -0.59997 0) (-0.337483 -0.59997
		       0)))))))
		(Segment "" (
		  (Front ((Polyline ((-0.337483 -0.59997 0) (-0.313913 -0.59997
		       0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "" ())))))))
1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "" ())))))))
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��������Minitab Graph - Corel WordPerfect in D:\WPDOCS\SERDP\BENNING\Disturbance���������������������������������������������������������������������>������û=��Minitab Graph - Corel WordPerfect in D:\WPDOCS\SERDP\BENNING\Disturbance��������������������������������������������������������;; HMF V1.24 TEXT
;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "disable input,no update interrupts,use window id=380")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.670588,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=70,light scaling=.00000")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.679966 -0.59997 0) (0.79996 -0.59997 0) (0.79996 
		 0.59997 0) (-0.679966 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "box1" ())
	      (Segment "symbol1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.02866 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=5")
		      (Polygon ((-0.554318 -0.825105 0) (-0.554318 -0.662784 0)
			(-0.483007 -0.662784 0) (-0.483007 -0.825105 0)))
		      (Renumber (Text -0.500835 -0.825105 0 "Heavy") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Heavy") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=5")
		      (Polygon ((-0.266332 -0.783384 0) (-0.266332 -0.662784 0)
			(-0.195021 -0.662784 0) (-0.195021 -0.783384 0)))
		      (Renumber (Text -0.212849 -0.783384 0 "Light") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Light") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=8")
		      (Polygon ((0.0216535 -0.905939 0) (0.0216535 -0.662784 0)
			(0.0929642 -0.662784 0) (0.0929642 -0.905939 0)))
		      (Renumber (Text 0.0751365 -0.905939 0 "Moderate") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Moderate") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((0.309639 -0.924192 0) (0.309639 -0.662784 0) (
			 0.38095 -0.662784 0) (0.38095 -0.924192 0)))
		      (Renumber (Text 0.363122 -0.924192 0 "Reference") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Reference") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=10")
		      (Polygon ((0.597625 -0.96852 0) (0.597625 -0.662784 0) 
			 (0.668935 -0.662784 0) (0.668935 -0.96852 0)))
		      (Renumber (Text 0.651108 -0.96852 0 "Remediated") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Remediated") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.515974 -0.59997 0) (-0.515974 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.227989 -0.59997 0) (-0.227989 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.059997 -0.59997 0) (0.059997 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.347983 -0.59997 0) (0.347983 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.635968 -0.59997 0) (0.635968 
			     -0.639968 0)))))))))
		    (Segment "minor" ())))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.02866 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.741319 -0.499403 0) (-0.719964 -0.499403 0)
			(-0.719964 -0.594882 0) (-0.741319 -0.594882 0)))
		      (Renumber (Text -0.741319 -0.571012 0 "0") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "0") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.741319 -0.0434513 0) (-0.719964 -0.0434513 
			 0) (-0.719964 -0.13893 0) (-0.741319 -0.13893 0)))
		      (Renumber (Text -0.741319 -0.11506 0 "5") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "5") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.761937 0.412501 0) (-0.719964 0.412501 0) (
			 -0.719964 0.317023 0) (-0.761937 0.317023 0)))
		      (Renumber (Text -0.761937 0.340892 0 "10") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "10") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.679966 -0.547142 0) (-0.709964 
			     -0.547142 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.679966 -0.0911904 0) (-0.709964 
			     -0.0911904 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.679966 0.364762 0) (-0.709964 
			     0.364762 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03372 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.659967 -0.59997 0) (0.779961 
			   -0.59997 0)))))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=11")
		      (Polygon ((-0.973394 -0.625021 0) (-0.739963 -0.625021 0)
			(-0.739963 -0.734911 0) (-0.973394 -0.734911 0)))
		      (Renumber (Text -0.973394 -0.707438 0 "Disturbance") 1 "L
")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Disturbance") 1 "L")))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03709 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Front ((Polyline ((-0.679966 -0.579971 0) (-0.679966 
			   0.579971 0)))))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=23")
		      (Polygon ((-0.893647 -0.396798 0) (-0.893647 0.383515 0) 
			(-0.803107 0.383515 0) (-0.803107 -0.396798 0)))
		      (Renumber (Text -0.825742 -0.396798 0 "Depth of A Horizon
 (cm)") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Depth of A Horizon (cm)") 1 "L")
			))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.66 0.78 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "box1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Front ((Segment "group1" (
		    (Visibility "faces=on")
		    (Color_By_Index "Face" 15)
		    (Face_Pattern "solid")
		    (User_Options "ldfill=0,solidfill=1")
		    (Segment "" (
		      (User_Options "polygon=2")
		      (Polygon ((-0.859957 -0.943349 0) (-0.739963 -0.943349 0)
			(-0.739963 -0.943349 0)))))
		    (Segment "" (
		      (Front ((Polyline ((-0.79996 -0.943349 0) (-0.79996 
			   -0.943349 0)))))))
		    (Segment "" (
		      (Front ((Polyline ((-0.79996 -0.943349 0) (-0.79996 
			   -0.943349 0)))))))
		    (Segment "median" (
		      (Segment "" (
			(Front ((Polyline ((-0.859957 -0.943349 0) (-0.739963 
			     -0.943349 0)))))))))))
		  (Segment "group2" (
		    (Visibility "faces=on")
		    (Color_By_Index "Face" 15)
		    (Face_Pattern "solid")
		    (User_Options "ldfill=0,solidfill=1")
		    (Segment "" (
		      (User_Options "polygon=2")
		      (Polygon ((-0.459977 -0.581732 0) (-0.339983 -0.581732 0)
			(-0.339983 0.157225 0) (-0.459977 0.157225 0)))))
		    (Segment "" (
		      (Front ((Polyline ((-0.39998 -0.581732 0) (-0.39998 
			   -0.864737 0)))))))
		    (Segment "" (
		      (Front ((Polyline ((-0.39998 0.157225 0) (-0.39998 
			   0.943349 0)))))))
		    (Segment "median" (
		      (Segment "" (
			(Front ((Polyline ((-0.459977 -0.157225 0) (-0.339983 
			     -0.157225 0)))))))))))
		  (Segment "group3" (
		    (Visibility "faces=on")
		    (Color_By_Index "Face" 15)
		    (Face_Pattern "solid")
		    (User_Options "ldfill=0,solidfill=1")
		    (Segment "" (
		      (User_Options "polygon=2")
		      (Polygon ((-0.059997 -0.943349 0) (0.059997 -0.943349 0) 
			(0.059997 -0.943349 0)))))
		    (Segment "" (
		      (Front ((Polyline ((0 -0.943349 0) (0 -0.943349 0)))))))
		    (Segment "" (
		      (Front ((Polyline ((0 -0.943349 0) (0 -0.943349 0)))))))
		    (Segment "median" (
		      (Segment "" (
			(Front ((Polyline ((-0.059997 -0.943349 0) (0.059997 
			     -0.943349 0)))))))))))
		  (Segment "group4" (
		    (Visibility "faces=on")
		    (Color_By_Index "Face" 15)
		    (Face_Pattern "solid")
		    (User_Options "ldfill=0,solidfill=1")
		    (Segment "" (
		      (User_Options "polygon=2")
		      (Polygon ((0.339983 -0.628899 0) (0.459977 -0.628899 0) (
			 0.459977 0.157225 0) (0.339983 0.157225 0)))))
		    (Segment "" (
		      (Front ((Polyline ((0.39998 -0.628899 0) (0.39998 
			   -0.786124 0)))))))
		    (Segment "" (
		      (Front ((Polyline ((0.39998 0.157225 0) (0.39998 0.786124
			   0)))))))
		    (Segment "median" (
		      (Segment "" (
			(Front ((Polyline ((0.339983 -0.31445 0) (0.459977 
			     -0.31445 0)))))))))))
		  (Segment "group5" (
		    (Visibility "faces=on")
		    (Color_By_Index "Face" 15)
		    (Face_Pattern "solid")
		    (User_Options "ldfill=0,solidfill=1")
		    (Segment "" (
		      (User_Options "polygon=2")
		      (Polygon ((0.739963 -0.943349 0) (0.859957 -0.943349 0) (
			 0.859957 -0.943349 0)))))
		    (Segment "" (
		      (Front ((Polyline ((0.79996 -0.943349 0) (0.79996 
			   -0.943349 0)))))))
		    (Segment "" (
		      (Front ((Polyline ((0.79996 -0.943349 0) (0.79996 
			   -0.943349 0)))))))
		    (Segment "median" (
		      (Segment "" (
			(Front ((Polyline ((0.739963 -0.943349 0) (0.859957 
			     -0.943349 0)))))))))))))))
	      (Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (User_Options "canbrush=1,brushsetup=0,grouping=0")
		  (Segment "" (
		    (Marker_Size 0.50625)
		    (Marker_Symbol "*")
		    (User_Value 31)
		    (Marker 0 -0.628899 0)))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04383 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=2,charct=57")
	      (Polygon ((-0.36377 0.986813 0) (0.425626 0.986813 0) (0.425626 
		 0.778743 0) (-0.36377 0.778743 0)))
	      (Renumber (Text -0.36377 0.900117 0 "Boxplots of Depth of A Horiz
on") 1 "L")
	      (Renumber (Text -0.36377 0.796082 0 "by  Disturbance Type") 2 "L"
	       )
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "Boxplots of Depth of A Horizon       by 
 Disturbance Type") 1 "L")))))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.03035 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=38")
	      (Polygon ((-0.318483 0.740659 0) (0.318483 0.740659 0) (0.318483 
		 0.669051 0) (-0.318483 0.669051 0)))
	      (Renumber (Text -0.318483 0.680985 0 "(means are indicated by sol
id circles)") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "(means are indicated by solid circles)")
		 1 "L")))))))
	  (Segment "marker1" (
	    (Color_By_Index "Marker" 2)
	    (Marker_Size 0.295312)
	    (Marker_Symbol "@")
	    (Segment "" (
	      (Marker -0.515974 -0.547142 0)))
	    (Segment "" (
	      (Marker -0.227989 -0.0772079 0)))
	    (Segment "" (
	      (Marker 0.059997 -0.534984 0)))
	    (Segment "" (
	      (Marker 0.347983 -0.120371 0)))
	    (Segment "" (
	      (Marker 0.635968 -0.547142 0)))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "" ())))))))
�
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "" ())))))))
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