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EXECUTIVE SUMMARY
Introduction:
The goal of this research is to develop indicators of ecosystem integrity and impending ecological change that include natural variation and human disturbance. We are evaluating parameters related to properties and processes in the understory vegetation, soil and surface hydrology as potentially sensitive indicators of ecosystem integrity and ecological response to natural and anthropogenic factors. The basic premise is that soil serves as the central ecosystem component that links the quality of the terrestrial habitats (by influencing vegetation and its stability) and the aquatic habitats (via control of soil erosion and overland runoff). Our research and monitoring plan addresses the following objectives: 

· Identification of physical, chemical and biological variables of soil, surface hydrology and vegetation that may be used as indicators of ecological change.

· Evaluation of potential ecological indicators for sensitivity, selectivity, ease of measurement and cost effectiveness.

· Selection of indicators that 1) show a high correlation with ecosystem state, 2) provide early warning of impending change and 3) differentiate between natural ecological variation and anthropogenic negative impacts. 

· Determination of the range of natural variation for indicator variables, and comparison with the range of values under anthropogenic, especially mission-related, influences.

FY00-02 Summary:
In Phase 1 approximately 300 sites within six watersheds were categorized as low, moderate or severe disturbance, based on visual assessment of vegetation and soil disturbance in the immediate vicinity. Comparison of soil total carbon (TC) and microbial biomass C from these sites supports field observations that the primary impact of intensive military training on soil quality is soil erosion in uplands and associated sedimentation in wetlands. Topsoil loss in disturbed upland sites results in decreased soil organic matter content in upland sites and concomitant deposition of silt and clay in downslope and downstream wetlands. In general, for both wetlands and uplands, soil chemical and biological parameters correlated with soil organic matter tend to decrease with increasing site disturbance. The ratio MBC:TC tends to increase with increasing soil disturbance, which may relate to the relative availability of organic C to heterotrophic microorganisms in the soil. It appears that the loss of soil organic matter near the soil surface through topsoil erosion in uplands or sedimentation in wetlands results in a higher proportion of freshly-deposited organic material in the soil organic matter pool, thus stimulating microbial growth. 

Multivariate statistical analyses were performed on the Phase 1 soil biogeochemical data set. Cannonical Discriminant Analysis was used as to reduce the dimensionality of the multivariate data set while maximizing the separation between specific categories of data. Discriminant Function Analysis was used to classify observations into groups on the basis of the biogeochemical data set. Results indicate that canonical variable 1 provides relatively good separation among sites designated as low and moderate, while canonical variable 2 primarily provides separation of severe-disturbance sites from those with low to moderate disturbance. Results of Discriminant Function Analysis indicate that the Phase 1 soil biogeochemistry data “predict”, to a large extent the degree of site disturbance.

Structural and compositional parameters of vegetation were measured at the Phase I soil biogeochemical sites. A total of 113 woody and 110 herbaceous species were encountered. Cannonical Correspondence Analysis (CCA) of relative woody plant cover with environmental variables indicates a separation of low disturbance sites from moderate and severe sites, but no marked separation between moderate and severe disturbance sites. There appears to be a relationship between the cover of a subset of the herbaceous species and sites of severe disturbance.

Distributed soil moisture content was sampled in June and August 2001.  Analysis indicated relatively dry upland soils with increasing water content on the hill slopes.  The majority of the water storage is confined to the areas immediately adjacent to the stream channel. Stream flow, stage, rainfall and throughfall data collection were initiated in FY 2000 and expanded during FY2001. Initial results of the throughfall study indicate a distinct signature among the 5 vegetation categories into five different groups: wetland, pine plantation, hard wood, mixed, and pine. A spatially distributed hydrological input model was developed, including a Gash throughfall model coupled to a GIS system which uses landuse coverages. A preliminary hydrologic model for Bonham-2 using TOPMODEL was run with reasonable results.
Soil sampling for biogeochemical analyses was continued in FY2002 along disturbance gradient transects and at vegetation study sites investigating recovery from clearcutting. Multivariate data analyses were completed on Phase I and II biogeochemical data. Hyperspectral analysis was conducted on soil samples taken from the Ft. Benning Installation in Phase I in order to determine whether soil sample spectral signatures can be used to discriminate ecological impact, and to determine the relationship between biogeochemistry and spectral reflectance for soil samples. The reflectance signatures of soil samples were analyzed using multivariate statistical methods. Principal Components Analysis was performed to achieve reduction of the dimensionality of data (2000+ variables of wavelengths) into a few important variables. Canonical Discrimination and Discriminant Function Analysis were conducted to determine whether spectral signatures can be used to discriminate soils taken from bottomlands and uplands and also from low, medium and highly disturbed sites. Canonical Correlation and Partial Least Squares were carried out to relate spectral signatures to soil biogeochemistry. 
Discrimination on the basis of landscape position using hyperspectral data was successful using one canonical variable, and results were comparable to Cannonical Discrimination Analysis results found using biogeochemistry data directly. Cannonical Discrimination on the basis on disturbance was not as successful as that obtained using 20 biogeochemical variables, but comparable to that obtained using 4 variables.Results of the Discriminant Function Analysis for landscape position based on the reflectance data are slightly less accurate than those obtained using 18 biogeochemical variables, but provide approximately the same accuracy as those obtained using 4 biogeochemical variables.  Results of the Discriminant Function Analysis for disturbance based on reflectance data are slightly less accurate than those obtained using 18 biogeochemical variables, but provide approximately the same accuracy as those obtained using 4 biogeochemical variables.
A chronosequence study focusing on recovery of ground cover vegetation after clear cutting was conducted in 2000/2001, and data analysis continued during FY2002. Ground cover vegetation was assessed within two major soil groups (loamy vs. sandy soils) and four time intervals (0-3, 8-10, 18-20, and >30 years) after logging for a total of 32 sites. Identification of pattern and rate of ground cover recovery following clear cutting will aid in identification of sensitivity and return rate for herbaceous species following low to moderate levels of disturbance, and help to separate natural variation from anthropogenic disturbance. Results indicate that percent clay and sand contributed significantly to variation in vegetation, and CCA produced a weak separation of species based on age classes. Increase Bulk Density was associated with sandy soil in 0-3 year post-clearcut sites, and increased overstory density was associated with 15-20 and >30 year age classes.

Soil water content measurements were obtained every two months during FY2002 in the Bonham-1 watershed using 50-meter contour lines as references.  Measurements were used to estimate the total water storage and spatial moments of water content within the catchment. When compared to volumes estimated from precipitation and hydrograph data, our estimated soil-water storage appear to account for the expected volume of precipitation minus hydrograph volume. 
Watershed hydrologic monitoring activities continued during FY2002, including precipitation monitoring, stream flow gaging, throughfall measurements, water content sampling, and soil water, groundwater and stream water sampling. Hydrological sampling occurred approximately 2 times per month during FY2002. The impact of vegetation community and dynamics on water input were characterized by the throughfall study, and results suggest that forests comprised of multiple species may require species-based corrections to model parameters. Water quality measurements revealed low levels of most nutrients, but significantly higher levels of some nutrients (TKN, sulfate, DOC, TOC, NH3, Cl) were observed in throughfall and stemflow than in soil and stream waters. A seasonal increase in stream water nitrogen was observed during the winter months. This increase coincided with the decreased canopy cover in the wetland and hardwood communities.  Preliminary modeling results suggest that an understanding of hydrologic pathways is necessary to link excess nitrogen to stream water chemistry. A joint effort between UF (Jacobs) and ORNL (Garten and Ashwood) was established to generate a distributed, regional model of excess nitrogen at Fort Benning and to develop a hydrologic modeling framework that links the nitrogen model to the stream water chemistry. 
FY2003 Summary.

Watershed hydrologic monitoring activities continued, including precipitation monitoring, stream flow gauging, throughfall measurements, water content sampling, and soil water, groundwater and stream water sampling. Hydrological sampling was performed approximately once per month in FY2003. Runoff sampling continued on an event basis using an ISCO sampler. Hydrologic and water quality data will be used to parameterize the Riparian Ecosystem Management Model which was developed by USDA as a tool to aid natural resource agencies and others in making decisions regarding water quality management. The model simulates movement of water and sediment, dynamics of C, N, and P, and vegetation growth within the watershed. The riparian system is characterized in the model as three zones parallel to the stream, representing increasing levels of management in the direction of the uplands. Preliminary modeling results suggest that an understanding of hydrologic pathways is necessary to link excess nitrogen to stream water chemistry. These results will be correlated to soil biogeochemical parameters from transects paralleling two second order streams in the Bonham watershed sampled in December 2002 and one in June 2003. This research is part of dissertation research to be completed in 2004. Soil water content measurements in the Bonham-1 watershed obtained in FY2002 are compiled in a masters thesis (Perkins, D. 2003. Soil Hydrologic Characterization and Soil-water Storage Dynamics in a Forested Watershed.  M. S. Thesis. Purdue University).  
The chronosequence study conducted in 2000/2001 focused on recovery of ground cover vegetation after clear cut.   Further analysis and completion of a master thesis (Archer 2003) from the chronosequence data was accomplished in 2003. Ground cover vegetation was assessed within two major soil groups (loamy vs. sandy soils) and four time intervals after logging for a total of 32 sites.  Military activity for these sites was low to moderate.  Identification of pattern and rate of ground cover recovery following clear cutting will aid in identification of sensitivity and rate of return of herbaceous species following low to moderate levels of disturbance and further separate natural variation from variation attributed to anthropogenic disturbance. 

A second sampling of riparian soils was conducted in June 2003 in support of the watershed hydrology model (Riparian Ecosystem Management Model). This sampling event was conducted to account for seasonal trends in carbon and nitrogen inputs to the watershed. Biogeochemical analyses are completed on fall 2002 samples, and analyses of most recent samples are ongoing. Results will be used to determine values for soil nutrient compartments of the hydrologic model. Sampling and analyses of litter and soil for the litter decomposition study are ongoing. A study of aggregation and soil structure as potential indicators of compaction and erosion is ongoing. Results of Phase I reflectance signatures of soil samples have been analyzed using multivariate statistical methods and results are being prepared for publication. Hyperspectral reflectance analyses of validation samples have been completed. Comparison of in situ reflectance with lab values completed. Data analysis and manuscript preparation are underway.

General Conclusions:

1. Approximately 2-15% of throughfall shows up as stream flow. Median value is approximately 6%. Time to peak discharge is approximately 3 hours.

2. Storm intensities are usually <Ksat at most places, except severely disturbed areas.

3. Soil cover plays an important role in determining the potential runoff and may be more important than Ksat of surface soil.

4. Biogeochemical cycling in soils and vegetation are influenced by soil-water content.  

5. Soil organic matter and its cycling is an important biogeochemical indicator.

6. Spectral analysis shows excellent promise to determine soil nutrient status.

7. Understory vegetation species composition correlates with disturbance. Clear indicators generally observed only at heavily impacted sites.

8. Nutrient and sediment loads in “low” and “medium” impact sites are not too large.  Sediment may be the most important water quality attribute for “severe” impact sites.

9. Water quality measurements revealed low levels of most nutrients.

10. Decreased canopy cover in wetlands and hardwood communities of impacted areas increase the nutrient load to streams.

11. Riparian zones play an important role in determining water quality.

12. Multivariate Analysis, Principal Component Analysis, and Canonical Correspondence Analysis yielded combinations of factors that are useful in identifying impacts. 

1.0 INTRODUCTION

Our research seeks to develop suitable indicators of ecosystem integrity and impending ecological change resulting from both natural variation and anthropogenic activities. We will use a multidisciplinary and multi-scale approach, which will result in robust techniques for ecosystem monitoring and evaluation. Results of the study will enhance the ability to minimize, mitigate or remove major negative environmental impacts on DoD’s ability to conduct the military mission. Through the proposed research plan, we will address the SEMP objective of identifying indicators that signal ecological change in intensively and/or lightly used ecological systems on military installations. These indicators will provide early indications of change associated with (1) natural ecosystem variability and (2) military activities, including training and testing, as well as other land management practices. Early indications of change, and an understanding of the likely causes, will improve installation managers’ ability to manage activities that are shown to be damaging, and prevent long-term, negative effects. 

The concept of ecosystem integrity, or “health”, in the context of the military installation, encompasses not only the sustainability of the “natural” biota in the system, but also the sustainability of human activities at the installation, namely the military mission. Thus, changes in ecological condition are of great concern to both resource managers and military trainers. A suite of variables is needed to measure changes in ecological condition. Two types of indicators that may be useful are (1) variables that inform managers about ecosystem status and (2) variables that signal impending change. In many cases, these indicators may be the same. Both types are needed, but variables that serve as early warnings of impending changes outside the natural range of variation, and variables that are shown to be related to activities affecting the military mission, may be especially valuable.

2.0 TECHNICAL OBJECTIVES

We will evaluate a suite of parameters related to properties and processes in the understory vegetation, soil and surface hydrology as potentially sensitive indicators of ecosystem integrity and ecological response to natural and anthropogenic factors. In general, the soil hydrologic and biogeochemical parameters to be examined relate to changes in soil physical and chemical characteristics, and the response of soil microbial population and plant communities. To the greatest extent possible, cause and effect relationships will be developed between environmental changes, due to both natural variability and anthropogenic perturbation, and soil and vegetation responses, primarily as they relate to nutrient storage, nutrient turnover and population dynamics.

Our basic premise is that soil serves as the central ecosystem component that links the quality of the terrestrial habitats (by influencing the vegetation and its stability) and the aquatic habitats (via control of soil erosion and overland runoff). Thus, a careful study of soil parameters and processes and linking them to impacts on terrestrial/aquatic habitats is the basis for our experimental approach. Furthermore, we aim to establish a sound scientific basis for the empirical parameters that might be used as ecological indicators. 

Our proposed research and monitoring plan will address the following objectives: 

· Identify physical, chemical and biological variables (properties and processes) associated with soil, surface hydrology and vegetation that may be used as indicators of ecological change.
· Evaluate potential ecological indicators based on sensitivity, selectivity, ease of measurement and cost effectiveness.

· Select indicators that most effectively 1) show a high correlation with a certain state in a specific ecosystem, 2) provide early warning of impending change and 3) differentiate between natural ecological variation and anthropogenic negative impacts. 

· Determine the likely range of natural variation for indicator variables, and compare with the range of values under anthropogenic, especially mission-related, influences.

3.0 SUMMARY OF PREVIOUS RESULTS (FY00-02)
3.1 SOIL BIOGEOCHEMISTRY

The Phase 1 objectives were to characterize the distributions (range, central tendency) of indicator variables at a regional scale and to determine the response of variables to impacts related to military training and other land uses and management practices. Sampling for Phase 1 of the soil biogeochemistry component was completed during FY2000. FY2000 sampling and monitoring was conducted within 6 watersheds of order 3 or 4, which had been proposed and/or selected as ECMI long-term monitoring units. These watersheds, associated with Sally Branch, Bonham, Halloca, Randall, Wolf and Shell Creeks, represent a wide range of military and non-military land uses and anthropogenic disturbance regimes (type and intensity of disturbance). Analysis of Phase 1 data was performed during FY2001.

FY2001 sampling was conducted for a comparative study of soil and vegetation-based indicators in both wetland and upland regions of highly-disturbed (D-15 compartment) and minimally-disturbed (D-4) areas. These areas were sampled both in December 2000 and August 2001 in order to examine temporal or seasonal variability in soil indicators. Soil cores were taken at 21 points along a 400 m transect in each upland site (high and low disturbance) and at 18 points along 3 transects across each wetland site. Each soil sample consisted of a composite of five 20-cm deep sub-samples taken by 1-inch diameter soil probe within a 1 m2 quadrat. Riparian wetland transects, 80 m in length, were located on either side of the stream (paired transects) and sampled at 20 m intervals. Wetland soils were sampled to a depth of 10 cm, using a 6.5-cm diameter polycarbonate corer. Each sample represented a composite of three subsamples taken within a 1 m2 quadrat. The transect-based sampling layout facilitates both comparison of indicator response in high and low disturbance areas and, simultaneously, an evaluation of local, within-site variability. The soil characteristics and properties evaluated for this study were total C, N and P, pH, organic matter, exchangeable NH4+, potentially mineralizable N, microbial biomass C and N, soil respiration, Mehlich 1 and 3 extractable P, HCl and ammonium oxalate extractable P, Fe and Al, and microbial enzyme activity (acid phosphatase, beta glucosidase and dehydrogenase). 

Additional soil and vegetation monitoring transects were established at 4 upland and 3 wetland sites in D12, D13 and O3 during June 2001. Upland transects were sampled in areas of high military disturbance (Rowan Hill – D12), low disturbance (D13), and planted pines (2 stands in O3 – ca. 5 years and 12 years). Wetland transects were sampled in watersheds with low (D13) and moderate military impact (D12), and a watershed dominated by managed timber land. Soils sampled along the upland and wetland transects were analyzed for total and extractable nutrients and microbial activity, as previously indicated. The upland transects, all of which are underlain by Troup loamy fine sands, were 200 m total length, and were sampled for soil biogeochemical characterization at 20 m intervals. Sampling procedures were modified slightly for wetland sites during this sampling event, i.e., the sampling depth was decreased from 10 to 5 cm. It was concluded that sampling only the upper 5 cm of wetland soils provided greater sensitivity and resolution for comparing soil biogeochemical processes among sites. To accommodate this change, the previously sampled wetland transects were resampled using a soil depth of 5 cm. Analysis was completed for soil samples during FY2001-2002.

3.1.1 Soil Biogeochemical Analyses
The 300 Phase 1 sites were categorized as low, moderate or severe disturbance, based on visual assessment of vegetation and soil disturbance in the immediate vicinity (ca. 0.1 ha area surrounding the sampling point). Such an initial characterization, albeit a rough estimate, of site disturbance was considered to be necessary component of the evaluation process for soil variables as potential indicators of ecological condition.

A summary comparison of soil total carbon (TC) and microbial biomass C (expressed as a proportion of total C {MBC:TC}) among low-, moderate- and severe-disturbance sites grouped by landscape position (uplands and bottomlands / wetlands) is presented in Fig. 1. These data support field observations that the primary manifestation of intensive military training, with respect to soil quality, is soil erosion in uplands and associated sedimentation in wetlands. Loss of topsoil in disturbed upland sites has resulted in decreased soil organic matter content, shown here as total C. While much of the soil organic matter lost from upland sites is apparently flushed into streams, a significant proportion of the mineral or inorganic component, primarily silt and clay, but also sand in extreme cases, tends to settle out in downslope and downstream wetlands. Thus, a decrease in organic content of disturbed wetland soils occurs as a result of “dilution” by inorganic soil material. In general, for both wetlands and uplands, soil chemical and biological parameters typically correlated with soil organic matter also tend to decrease with increasing site disturbance.

Among the soil parameters that typically decrease with increasing site disturbance is soil microbial biomass C (data not shown), which is primarily a function of decreasing soil organic matter. However, when MBC is expressed as a proportion of total soil C, the MBC:TC tends to increase with increasing levels of soil disturbance. We believe that this phenomenon relates to the relative availability of organic C to heterotrophic microorganisms in the soil. It appears that the loss of “stable” soil organic matter, e.g. humus, near the soil surface through topsoil erosion in uplands or sedimentation in wetlands results in a higher proportion of freshly-deposited organic material, e.g. leaf fragments, in the soil organic matter pool, thus stimulating microbial growth within the organic material. The availability of nutrients such as N, P or K may also be a factor, but this has not been clearly indicated by our data thus far. The relationships between soil organic matter and microbial biomass, activity and diversity were examined in greater detail, along with implications to soil quality and ecological stability (and change), during FY 2002.

Phase 2 data, which is relatively site-specific compared to Phase 1 data, revealed similar trends in soil C and microbial biomass in response to site disturbance (Figs. 2 and 3). Analysis of within-site spatial and temporal variability along upland and wetlands transects continued during FY2002, and will be reported in subsequent reports. 
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Figure 1. Summary of Phase 1 soil analysis (300 sites) for total carbon and microbial biomass C (as proportion of total soil C) at low-, moderate- and severe-disturbance sites in uplands and bottomlands (wetlands). Data points are mean values, with standard deviation denoted by error bars. All wetland sites  sampled during Phase 1 were classified as either “low” or “moderate” disturbance, hence there is no “severe” class shown for wetlands.
[image: image2.emf]Phase II Upland Transects

0

10

20

30

40

50

60

70

80

90

BU1 LU HU OU1 OU2 HU RH HU

Upland Upland Upland

Low Moderate Severe

TC

(MBC:TC)X10^3


Figure 2. Summary of Phase 2 (transects) soil analysis for total C and microbial biomass C (proportion of total soil C) at low-, moderate- and severe-disturbance sites in uplands. Data points are mean values, with standard deviation denoted by error bars.
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Figure 3. Summary of Phase 2 (transects) soil analysis for total C and microbial biomass C (proportion of total soil C) at low-, moderate- and severe-disturbance sites in wetlands. Data points are mean values, with standard deviation denoted by error bars.

In FY2002 soil samples were obtained at 115 sites corresponding to the chronosequence study focusing on recovery of ground cover vegetation after tree harvest and reforestation (see Vegetation section below). In addition, sampling was repeated at wetland and upland regions previously sampled in December 2000 and August 2001 (i.e. highly-disturbed [D-15 compartment] and minimally-disturbed [D-4] areas). These areas were sampled in order to continue study of the temporal variability in soil indicators. Soil analyses were completed in FY2002 and data analysis is ongoing.

During 2001-2002 hyperspectral analysis was conducted on soil samples taken from the Ft. Benning Installation in Phase I (FY2000).  The objectives of the spectral analyses were to 1) determine whether soil sample spectral signatures can be used to discriminate ecological impact at the Ft. Benning installation, and 2) determine the relationship between biogeochemistry and spectral reflectance for soil samples taken from the Ft. Benning installation. Hyperspectral scanning of 600+ soil samples was conducted in the lab using an ASD Spectrometer. Reflectance signatures of each soil sample were taken at a 1 nm sampling interval covering the range between 350 to 2500 nm. The reflectance signatures of the soil samples were analyzed using multivariate statistical methods. Principal Components Analysis was performed to achieve reduction of the dimensionality of data (2000+ variables of wavelengths) into a few important variables. Canonical Discrimination and Discriminant Function Analysis were conducted to determine whether spectral signatures can be used to discriminate soils taken from bottomlands and uplands and also from low, medium and highly disturbed sites. Canonical Correlation and Partial Least Squares were carried out to relate spectral signatures to soil biogeochemistry.

3.1.2 Multivariate analyses
Multivariate statistical analyses were performed on the Phase 1 soil biogeochemical data set, using the most-commonly analyzed parameters: pH, organic matter content, total phosphorus, water extractable P, oxalate extractable P, Mehlich-1 P, microbial P, total carbon, total nitrogen, water extractable C, microbial C, exchangeable ammonium, microbial N, Mehlich-1 Fe, Al, Ca, Mg and K, oxalate extractable Fe and Al. All parameters except for pH were log-transformed prior to analysis, due to the log-normal distributions of these variables.

Cannonical Discriminant Analysis was used as a visualization technique to reduce the dimensionality of the multivariate data set while maximizing the separation between specific categories of data. This was accomplished by developing a smaller set of cannonical variables (which are a weighted linear sum of the original variables), that preserve the maximum variability of the original data set that can be attributed particular data classes.  For the Phase 1 soil biogeochemistry data set Cannonical Discriminant Analysis was conducted to provide maximum discrimination among pre-determined site disturbance classes (low, moderate and severe).  Results in Fig. 4 show that the canonical variable 1 provides relatively good separation among sites designated as low and moderate, while canonical variable 2 primarily provides separation of severe-disturbance sites from those with low to moderate disturbance. Thus, canonical variable 1 represents a simple combination of soil biogeochemical characteristics that may provide a useful indicator of ecological change, especially where differences or changes in site condition are not easily discernable by observation. 
Discriminant Function Analysis is a procedure for classifying observations into two or more groups on the basis of one or more quantitative measurements. To develop the discriminant function, prior knowledge of the classes from which each observation is taken is required, unlike cluster analysis. Quadratic discriminant function analysis was conducted on the Phase 1 soil biogeochemistry data set. The degree to which the a priori site disturbance classification is supported by the soils data is shown in Table 1 as the proportion of the sites assigned to each disturbance class (low, moderate and severe) that fall into the assigned class, based on discriminant function analysis, as compared to the other 2 disturbance classes. Results indicate that the Phase 1 soil biogeochemistry data “predict”, to a large extent the degree of site disturbance.

Table 1. Results of discriminant function analysis of Phase 1 soil biogeochemistry data. Values in “low”, “moderate” and “severe” columns indicate frequency of statistical grouping of sites in each class, for each pre-determined disturbance group (rows).

	From
	Low
	Moderate
	Severe
	Total

	Disturbance
	
	
	
	

	Low
	89
	16
	3
	108

	Moderate
	15
	68
	5
	88

	Severe
	2
	11
	13
	26
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Figure 4. Plot of canonical variables 1 vs 2 for Phase 1 soil biogeochemical parameters. Data are grouped by level of site disturbance, based on visual assessment in the field: low (L), moderate (M) and severe (S).
3.1.3 Hyperspectral Analyses 
Using Principal Component Analysis the 2000+ variables (wavelengths) were reduced to 7 principal components that explained 99.7% of the variation in the dataset (see Table 2). The 7 principal components were then used to perform a canonical discrimination analysis based on the disturbance type (low, medium and high) and landscape position (uplands and bottomlands).  Discrimination on the basis of landscape position was successful using one canonical variable. Results were comparable to Cannonical Discrimination Analysis results found using biogeochemistry data directly. 



        Table 2. Principal Components Analysis Results
	
	Eigen Value
	Proportion
	Cumulative

	1
	1608.52
	0.7478
	0.7478

	2
	287.03
	0.1334
	0.8812

	3
	174.24
	0.0810
	0.9623

	4
	44.52
	0.0207
	0.9830

	5
	17.37
	0.0081
	0.9910

	6
	9.76
	0.0045
	0.9956

	7
	3.47
	0.0016
	0.9972


Cannonical Discrimination on the basis on disturbance was found to be adequate using two canonical variables.  This discrimination was not as successful as that obtained using 20 biogeochemical variables, but comparable to that obtained using 4 variables.

Results of the Discriminant Function Analysis for landscape position based on the reflectance data are summarized in Table 3.  These results are slightly less accurate than those obtained using 18 biogeochemical variables, but provide approximately the same accuracy as those obtained using 4 biogeochemical variables.  Results of the Discriminant Function Analysis for disturbance based on reflectance data are summarized in Table 4.  This table again shows that the results based on reflectance are slightly less accurate than those obtained using 18 biogeochemical variables, but provide approximately the same accuracy as those obtained using 4 biogeochemical variables.
Table 3: Discriminant Function Analysis for Landscape Position based on Reflectance

	From Landscape Position
	Bottomlands
	Uplands
	Total

	Bottomlands
	96 (74.4%)
	33 (25.28%)
	129 (100.0%)

	Uplands
	22 (8.21%)
	246 (91.79%)
	268 (100.0%)

	Total
	118
	279
	397


· Analogous results using 18 soil biogeochemical variables were 94% and 98%, respectively

· Analogous results using 4 soil biogeochemical variables were 82% and 91%, respectively

Table 4: Discriminant Function Analysis for Disturbance based on Reflectance

	From Dist
	Low
	Medium
	Severe
	Total

	Low
	101 (55.4%)
	58 (31.8%)
	23 (12.6%)
	182 (100.0%)

	Medium
	23 (13.2%)
	119 (68.7%)
	31 (17.9%)
	173 (100.0%)

	Severe
	2 (4.7%)
	21 (50.0%)
	19 (45.24%)
	42 (100.0%)

	Total
	126
	198
	73
	397


· Analogous results for 18 biogeochemical variables were 72%, 90%, 10%.

· Analogous results for 4 biogeochemical variables were 43%, 90%, and 31%, respectively

· Misclassification rate related to continuity and overlap between disturbance classes
Partial Least Squares Analyses was used to develop predictive relationships between spectral reflectance and soil biogeochemistry.  Phase 1 data were used to develop the relationships, and Phase 2 data were used for validation.  Tables 5 and 6 summarize the accuracy of the relationships obtained.  Good Phase 1 relationships were identified for TC, TN, TP, Meh Mg, Meh K, and Meh Ca.  Good Phase 2 relationships were validated for TC, TN, TP, and Meh K.  
Table 5. Statistics for PLS predicted values for first phase sites.

	
	Mean Error
	RMS
	F.E. *

	pH
	0.045
	0.497
	0.157

	Ash
	0.007
	0.047
	0.242

	Total Carbon
	0.003
	0.152
	0.810

	Total Phosphorus
	0.004
	0.159
	0.691

	Total Nitrogen
	-0.01
	0.180
	0.795

	Oxalate Al
	-0.01
	0.134
	0.603

	Oxalate Iron
	0.048
	0.315
	0.616

	Oxalate Phosphorus
	 -0.19
	0.283
	0.478

	Mehlich Al
	0.0
	0.165
	0.699

	Mehlich Iron
	0.004
	0.290
	0.575

	Mehlich Phosphorus
	-0.04
	0.319
	-0.044

	Mehlich Mg
	-0.00
	0.306
	0.782

	Mehlich Potassium
	-0.01
	0.206
	0.731

	Mehlich Calcium
	0.01
	0.360
	0.669

	Microbial Carbon
	-0.06
	0.326
	0.269

	Microbial Nitrogen
	-0.02
	0.25
	0.464

	Microbial Phosphorus
	-0.06
	0.434
	0.188

	Water Ext. Carbon
	-0.05
	0.383
	-0.07

	Water Ext. Phosphorus
	-0.01
	0.47
	-0.08

	KCl Ext. NH4
	0.03
	0.01
	0.131


* Forecasting Efficiency

Table 6: Statistics for PLS predicted values for second phase sites
	
	Mean Error
	RMS
	F.E.*

	pH
	0.1974
	0.5375
	-0.385

	Ash
	0.039
	0.445
	-0.322

	Total Carbon
	0.022
	0.234
	0.841

	Total Phosphorus
	0.036
	0.200
	0.936

	Total Nitrogen
	0.022
	.0234
	0.976

	Oxalate Al
	0.058
	0.197
	-0.064

	Oxalate Iron
	0.004
	0.372
	0.448

	Oxalate Phosphorus
	0.041
	0.352
	0.352

	Mehlich Al
	-0.404
	0.601
	-0.070

	Mehlich Iron
	-0.304
	0.524
	0.245

	Mehlich Phosphorus
	-0.387
	0.593
	-0.352

	Mehlich Mg
	-0.473
	0.781
	-0.141

	Mehlich Potassium
	0.056
	0.366
	0.897

	Mehlich Ca
	0.108
	0.432
	-0.510

	Microbial Carbon
	-0.091
	0.303
	0.499

	Water Ext. Carbon
	-0.319
	0.556
	-0.153

	Water Ext. Phosphorus
	-0.305
	0.759
	-0.201

	KCl Ext. NH4
	0.074
	0.391
	-0.919


* Forecasting Efficiency

3.1.4 Soil microbial diversity


The compositions and structures of methanotrophic bacteria were evaluated as indicators of impact along transects taken from uplands and wetlands. The primary tool used to compare the compositions of these assemblages is terminal restriction fragment polymorphism analysis (T-RFLP), a method to fingerprint the 16S rRNA gene belonging to methanotrophs. This method allows visualization of different genotypes of methanotrophs as peaks in an electropherogram, similar to different analytes being visualized as different peaks in a gas chromatogram. Most T-RFLP data are simply analyzed by comparing the presence or absence of a peak (or genotype) between samples. We attempted to extend the meaning of t-RFLP data by including the relative peak sizes as representative of the relative concentrations of the different genotypes in different samples. The validity of this assumption was checked in studies conducted early in 2001.


Most of the activity during the last quarter was to analyze data by various analytical and statistical approaches to determine the most appropriate indicators. Comparison of Shannon diversity indices for high and low impact soils indicated significantly higher methanotroph T-RFLP diversity for low impact upland than high impact uplands Table 7. Impact of various types is generally thought to decrease biological diversity.  No significant difference was observed in diversity between high and low impact wetland samples, however.
Table 7. Shannon diversity indices of four different transects
	
	Wetland
	Upland

	High impact
	0.40
	0.23

	Low impact
	0.48
	0.54*


* Significantly different (P < 0.05)


Principal Components Analysis (PCA) (Fig. 5) did not discriminate between high and low impact samples (Fig. 5A); however, low impact wetland samples clustered together, as did high impact wetland samples (Fig. 5B). 


In summary, a combination of statistical methods were necessary to identify differences between low and high impact regions of wetland and upland sites. A simple comparison of diversity indices discriminated between high and low impact uplands, whereas PCA was required to differentiate wetland samples on the basis of impact.
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Figure 5. PCA discrimination of four soils based on methanotroph assemblage composition.
a) upland samples; b) wetland samples. Close square (■), low impact sample; close triangle (▲), high impact samples. X-axis PCI, Y-axis, PCII.
3.2 VEGETATION

Structural and compositional parameters of the vegetation were measured in the summer and fall of 2000 at the same sampling sites as selected for soil biogeochemical characterization across second and third order watersheds within six watersheds: Halloca, Randall, Sally Branch, Bonham, Shell and Wolf Creek.  Understory woody plants canopy cover (< 2-m tall) along three 5-m transects and overstory canopy cover (densiometer) were measured at all locations (n= 273).  Understory composition and cover and biomass, including litter were measured within three 1-m2 at the triplicate soil testing sites within the watersheds (n= 56).

Various environmental parameters were measured at all sites by the soil characterization team including: site position (upland, slope, or bottom), soil texture (sand, loam, sand/loam, clay, sand/clay, or organic), and disturbance (low, moderate, or severe). However, very few bottom sampling points had severe disturbance; most moderately and severely disturbed sites were at slope and upland positions.  Disturbances resulted from both military training and logging activities.


A total of 113 woody species were encountered in the field; a small portion of these could not be identified to species, so they were given a number until definite identification can be obtained (Table 8).  Inspection of the biplot generated by CCA of relative woody plant cover with environmental variables indicates a separation of low (Lo) disturbance sites from moderate (Mod) and severe (Sev) sites, but no marked separation between moderate and severe disturbance sites (Fig. 6).  Severe disturbance was most closely associated with upland (Up), sandy clay (Sc) soils.  Increased overstory canopy cover as estimated by densiometer measurements (densiom.) were associated with low disturbance sites.  These associations have some statistical strength given the signifacance of the first eigenvalue (Table 9), however, the lack of a major decrease of the sequential eigenvalues from Axis 1 through Axis 4 indicates a lack of close association among the variables. 


Severe disturbance sites were areas of active heavy military equipment training (tanks and Bradley personnel carriers).  Within this classification there was a gradient of disturbance from a condition of virtual absence of woody plants to a condition of scattered larger trees (PILL, QUAR, PILO) and remnant shrubs and vines that could withstand, or be spread by, repeated vehicular trampling (OPUN, IPOM, VAC2, VIBRU, CRET) (see Fig. 6).  Relative cover of RUBU and RHCO may be an important indicator of a shift from Mod to Sev conditions.  These two species are prolific seed producers, enhancing their ability to colonize disturbed sites, and they appear to withstand physical disturbance once established.  

We did not sample many bottom (Bot) sites that had had severe disturbance.  The few sites of such classification, however, were downstream and close to road crossing.  Erosional fans were evident along with some mortality of overstory trees.  Consequently, most bottom sites were classified as low disturbance.  Organic soils were rare and were at sites of impounded water. i.e., beaver ponds.  It is possible that beaver ponds should be classified as Sev disturbance sites from an ecological viewpoint.

A total of 110 herbaceous species were encountered while sampling (Table 10).  Some of these species were not identifiable to species due to immaturity, thus they were given a number.  Hopefully, we will be able to identify them to species once we find them in flower and fruit.  Given that a very limited number of herbaceous species were encountered within the bottom sites, CCA analysis between species cover and environmental variables was conducted for just the slope and upland sites where the vast majority of species occurred.  Inspection of the biplot indicates the obvious separation of sever disturbance from moderate and low levels of disturbance along a gradient from high litter cover (Lo and Mod) to an absence of litter cover (Sev).  The separation between Lo and Mod disturbance categories, however, was not distinctive, hence a possible explanation for a lack of statistical significance for the first eigenvalue of the analysis (Table 9).  Inspection of the minimal degree of difference among the third and fouth eigenvalues also indicates a general a lack of structure among the relationships.  Therefore, this analysis should be viewed as an indication of a possible trend among the variables.  This result possibly is related to the relatively low sample size of the analysis (n= 36).

Litter cover varies with short-term forest management regimens, e.g., burning schedules.  Litter cover will be related to basal area of overstory trees and basal area and density of understory plants, both woody and herbaceous

Given the limitations of the weak statistical strength of the analysis, there appears to be a relationship between the cover of a subset of the herbaceous species and sites of severe disturbance (Fig. 7).  Those herbaceous species most closely associated with severely disturbed sites were: DICI, DITE, STBI, GR4, ARPU, OPHU,HADI, and PANO.  Solid stands of PANO occurred on sites that had been severely disturbed in the past; this species probably was planted to reduce erosion from the sites.

Table 8. Codes for woody species encountered in Phase I.

	Codes
	Scientific Name
	Codes
	Scientific Name

	AMBE, FAGR
	Fagus grandifolia
	QUBJ
	Quercus marilandica

	AMBEA
	Callicarpa americana
	QUBL
	Quercus velutina

	ANIS
	Illicium floridanum (or parviflorum)
	QUHE
	Quercus hemisphaerica

	ARAR
	Aralia spirosa
	QULA
	Quercus laurifolia

	ARARB
	Aronia arbutifolia
	QUMA
	Quercus margaretta

	ASHE
	Fraxinus pennsylvanica
	QUPO
	Quercus stellata

	AZAL
	Rhododendron sp.
	QUSE
	Quercus sp

	BLBE
	Carpinus caroliniana
	QUSR
	Quercus falcata

	BLCH
	Prunus serotina
	QUTU
	Quercus laevis

	BLGU, NYSY
	Nyssa sylvatica
	QUWA
	Quercus nigra

	CAPH
	Cephalanthus
	QUWH
	Quercus alba

	CATA
	Catalpa bignonioides
	REBU
	Cercis canadensis

	CHIN
	Quercus muehlenbergeii
	REMA
	Acer rubrum

	CLAL, CLEAL
	Clethra alnifolia
	RETI
	Cyrilla racemiflora

	COBE
	Coralbeads
	RHCO
	Rhus copallina

	CRET
	Crataegus sp.
	RHOD
	Symplocos tinctoria

	CUGL
	Cudwigia glandulosa
	RIBI
	Betula nigra

	CYRA, TYTY
	Cyrilla racemiflora
	ROCA
	Rosa carolina

	DEBA
	Decumaria barbara
	RUBU
	Rubus sp.

	DESM
	Desmodium sp.
	SABA
	Sabal sp.

	DOGW
	Cornus florida
	SASS
	Sassafras albidum

	GADU
	Gaylussacia dumosa
	SBMA
	Magnolia virginiana

	GAFR
	Gaylussacia frondosa
	SEFR
	Sebastiania fruticosa

	HICK
	Carya sp.
	SH10
	Shrub 10

	HOBE
	Ostrya virginiana
	SH11
	Shrub 11

	HOSU
	Lonicera sempervirens or japonica
	SH15
	Shrub 15

	HYHY
	Hypericum hypericoides
	SH2
	Shrub 2

	HYQU
	Hydrangea quercifolia
	SHSS
	Shrub seedling

	ILCO
	Ilex coriacea
	SMIL
	Smilax sp.

	ILDE
	Ilex decidua
	STAM, STAME
	Styrax americanum

	ILGL
	Ilex glabra
	STGR
	Styrax grandiflorium

	ILOP
	Ilex opaca
	SUBE
	Celtis 

	IPOM, MOGL
	Ipomea sp.
	SWGU
	Liquidambar styraciflua

	ITEA
	Itea virginica
	TR3
	Tree 3

	KUDZ
	Pueraria lobata
	TR6
	Tree 6

	LISI
	Ligustrum sinense
	TRCR
	Campsis radicans

	LOJA
	Lonicera japonica
	TRSE
	Tree seedling

	LYON
	Lyonia sp.
	TUPO
	Liriodendron tulipifera

	MAGR
	Magnolia grandiflora
	UN2
	Unknown 2

	MYCE
	Myrica cerifera
	UN8
	Unknown 8

	MYHE
	Myrica heterophylla
	UNIL
	Ilex sp.

	MYRI
	Myrica sp.
	UNSE
	Unknown seedling

	OABJ
	Quercus incana
	UNTR
	Unknown tree

	OPUN
	Opuntia sp.
	UT1
	Unknown tree 1

	OXAR
	Oxydendrum arboreum
	VAAR
	Vaccinium arborum

	PAPA
	Asimina parviflora
	VAC2
	Vaccinium sp.

	PEBO
	Persea borbonia
	VAEL
	Vaccinium elliotii

	PERS
	Diospyros virginiana
	VAMY
	Vaccinium myrsinites

	PEVI
	Ampelopsis arborea
	VAST, VASTA
	Vaccinium stamineum

	PILL
	Pinus palustris
	VIBRU, VIBU, VIRU
	Viburnum rufidulum

	PILO, PITA
	Pinus taeda
	VICR
	Parthenocissus quinquefolia

	PISH
	Pinus echinata
	VIN3
	Vine 3

	POIV
	Toxicodendron radicans
	VIROT
	Vitus rotundifolia

	POOA
	Toxicodendron pubescens
	WIEL
	Ulmus alata

	PRAN
	Prunus angustifolia
	WIHA
	Hamamelis virginiana

	PRUM
	Prunus umbellata
	YEJE
	Gelsemium sempervirens

	QUAR
	Quercus arkansana
	YUCC
	Yucca filamentosa


Table 9.  Phase I Canonical Correlation Analysis eigenvalues for woody plant species relative cover correlated with environmental variables at all sites and herbaceous species absolute cover correlated with environmental variables at upland and slope sites.




Axis 1a 

Axis 2

Axis 3

Axis 4

Woody spp

0.52 (*)

0.21

0.18

0.16

Herbaceous spp.
0.56 (ns)

0.48

0.34

0.28

a Test of significance of first eigenvalue: *= <0.05, ns= not significant.
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Figure 6. Phase I CCA biplot for woody species relative cover and environmental variables.

Table 10.  Codes for herbaceous species encountered in Phase I. 

	Code                 
	Scientific Name
	Code                 
	Scientific Name

	AGTE
	Agalinas tencifolia
	HADI
	Haplopappus dirasicatus

	ANsC
	Andropogon sp. (cover)
	HEAR
	Hexastylis arifolia (Asarum arifolium)

	ANsD
	Andropogon sp. (density)
	HYGE
	Hypericum gentioides

	ANTE
	Andropogon ternarius
	LEVI
	Leersia virginica

	ANVIc
	Andropogon virginicus (cover)
	LECU
	Lespedeza cuneata

	ANVId
	Andropogon virginicus (density)
	LEHI
	Lespedeza hirta

	ANRU
	Anthaenantia rufa
	LIEL
	Liatris elegans

	ARPU
	Aristida purpurescens
	LITE
	Liatris tencifolia

	ARTU
	Aristida tuberculosa
	LIS
	Liatrus sp.

	ARGA
	Arundinaria galgantium
	LISQ
	Liatrus squarrulosa

	AS1
	Aster 1
	ONSE
	Onoclea sensibilis

	AS2
	Aster 2
	OPHU
	Opuntia humifusa

	AS3
	Aster 3
	OSCI
	Osmunda cinnomomea

	AS4
	Aster 4
	OSRE
	Osmunda regalis

	AS5
	Aster 5
	PACHc
	Panicum chamaelanche cover

	AS6
	Aster 6
	PACHd
	Panicum chamaelanche density

	ASDU
	Aster dumosus
	PACLc
	Panicum clandestinum cover

	ASLA
	Aster laterifloris
	PACLd
	Panicum clandestinum density

	ASTO
	Aster tortifolias
	PANO
	Paspalum notatum 

	BRER
	Brachyelytrum erectum
	PASE
	Paspalum setaceum

	BUCI
	Bulbostylis ciliatifolia
	PITY
	Pityopsis

	CAS
	Cassia sp.
	POPR
	Polypremum procumbens

	CES
	Cenchrus sp.
	POS
	Potentilla sp.

	CHLA
	Chasmanthium laxum
	PTAQ
	Pterydium aquilinum var. pseudocaudatum

	CIAR
	Cinna arundinacea
	RAGW
	Ragweed

	CRST
	Cnidoscolus stimulosus
	RHMI
	Rhynchosia minima

	COER
	Commelina erecta
	RHMC
	Rhynchospora microcephala

	COMA
	Coreopsis major
	SCSCc
	Schizacherium scoperium cover

	COMS
	Coreopsis major var. stellata
	SCSCd
	Schizacherium scoperium density

	COS
	Coriopsis sp.
	SCMI
	Schrankia microphylla

	CRGL
	Croton glandulosus
	SCL
	Scleria bottom

	DEPA
	Desmodium paniculatum
	SE1
	Sedge  1

	DES
	Desmodium sp.
	SE2
	Sedge 2

	DICI
	Digitaria ciliaris
	SE3
	Sedge 3

	DITE
	Diodia teres
	SEPE
	Segmaria pectinata

	ELCA
	Elephantopus carolineanus
	SOOD
	Solidago odora

	ELTO
	Elephantopus tomentopus
	SOS
	Solidago sp.

	ERS
	Erianthus sp.
	SONU
	Sorgastrum nutans

	EGS
	Erigonium sp.
	SPMO
	Sphagnum moss

	ERHI
	Erigrostis hirsuta
	SPJUc
	Sporobolus junceus cover

	EUAL
	Eupatorium altissimum
	SPJUd
	Sporobolus junceus density

	EUCA
	Eupatorium capillifolium
	STBI
	Stylosanthes biflora

	EUJU
	Eupatorium jucundum (Ageratina jucunda)
	TEFL
	Tephrosia florida

	EUPU
	Euphorbia pubentissima
	TEVI
	Tephrosia virginiana

	FE1
	Fern 1
	TRS
	Tradescantia sp.

	FO1
	Forb 1
	TRFL
	Tridens flavus

	FO10
	Forb 10
	TRAM
	Triplasis americana

	FO2
	Forb 2
	UN
	Unknown

	FO3
	Forb 3
	VEAN
	Vernonia angustifolia

	FO4
	Forb 4
	WOOB
	Woodsia obtusa

	FO5
	Forb 5
	WOAR
	Woodwardia areolata

	FO6
	Forb 6
	XYDI
	Xyrus difformis

	FO7
	Forb 7
	
	

	FO8
	Forb 8
	
	

	FO9
	Forb 9
	
	

	GAVO
	Galactia volubilis
	
	

	GACI
	Galium circaezans
	
	

	GAUR, GAFI
	Gaura filiper
	
	

	GR1
	Grass 1
	
	

	GR2
	Grass 2
	
	

	GR3
	Grass 3
	
	

	GR4
	Grass 4
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Figure 7. Phase I CCA biplot for herbaceous species absolute cover and environmental variables.


A chronosequence study focusing on recovery of ground cover vegetation after clear cutting was conducted in 2001/2002. Ground cover vegetation was assessed within two major soil groups (loamy vs sandy soils) and four time intervals after logging for a total of 32 sites.  Military activity for these sites was low to moderate.  Identification of pattern and rate of ground cover recovery following clear cutting will aid in identification of sensitivity and rate of return of herbaceous species following low to moderate levels of disturbance and further separate natural variation from variation attributed to anthropogenic disturbance.

Within each soil type, 4 sites were selected from each of the following categories representing time since last clear-cut: 0-3, 8-10, 18-20, and >30 years.  Potential sites were subjected to the same logging techniques, which included roller chopping and burning but no herbicides and had similar fire histories and slope (0-6%). While all sites were clear-cut, only sites > 30 yr. stands were thinned.   All pine stands within the reservation that fit these criteria were compiled into a list from which study sites were randomly chosen.  The 0-3 yr. sites were longleaf plantations, with no overstory and generally high ground cover.  The 8-10 year sites were either longleaf or loblolly plantations (all plantations were loblolly before 1996) with no overstory above 10 feet.  While overstory cover increased and ground cover decreased for 15-20 year sites, the highest canopy cover was found on the oldest sites (>30 years).    


Five random subplots were selected at each of the 32 sampling sites. Each subplot was categorized as: skid trail/road, low disturbance or unknown based on a visual assessment of the disturbance.  Overstory canopy cover was measured with a concave spherical densiometer by averaging the readings of the four cardinal directions from the center point of the subplot.   Radiating from the center point, three-meter transects were established at 0o, 120o, and 240o.  Along each transect, woody (<2m in height) cover by species was measured. Aerial herbaceous vegetation cover by species was estimated using foliar ocular observation in 1 m2 quadrats at the center point and at the terminus of the 240o transect.  

An undisturbed soil core was taken adjacent to each herbaceous quadrat for laboratory bulk density determination.  Additional soil samples were collected at the terminus and centerpoint of each transect and at each center point for a total of 4 samples; 20 overall for the site. These samples were combined in a single container for each subplot. Texture, pH, organic matter, total nitrogen and total carbon were measured for these composite samples.   

Canonical correspondence analysis (CCA) was used as an ordination technique to determine the relationship between species cover and measured environmental variables.  Initial CCA analysis and regression found no significant relationship between pH, organic matter, total nitrogen and total carbon and variation in vegetation.  Additional CCA analysis included only environmental variables contributing to the variation in vegetation including time since clear-cut,  % clay and sand, canopy cover (DENS) and soil bulk density (BD).

Sites were originally classified as sandy or loamy based on soil maps.  After textural analysis of samples collected at each site revealed disagreement with the soil map, sites were reclassified to reflect quantified textural differences.

Analysis of chronosequence data continued in FY2003, resulting in a masters thesis (Archer 2003). Results are presented below in FY2003 Results and Summary.
3.3 WATERSHED HYDROLOGY
3.3.1 Soil-water Storage Estimation

Soil-water content and storage dynamics play a dominant role in determining hydrologic processes (e.g., infiltration and runoff) and biological processes (e.g., biogeochemical rates; plant-water stress) in watersheds.  Efforts of the Purdue group under Dr. Suresh Rao were focused on long-term monitoring of water storage dynamics in the Bonham-1 watershed and linking this information to stream flow monitoring data being collected by Dr. Jennifer Jacobs (University of Florida).  Spatial distribution of soil hydraulic properties is also needed as inputs in spatially-distributed hydrologic models for forecasting infiltration, recharge and stream flow.

Monitoring how distributed storage changes both spatially and temporally was begun in FY2001.  Soil moisture was measured and logged at several distributed locations and along specific transects in the “Bonham-1” subwatershed, a relatively low-impact catchment in D13 (Fig. 8).  Preliminary measurements were used to estimate the total water storage and spatial moments of water content within the catchment (Fig. 9).  
Distributed soil moisture content was sampled both in June 2001 and August 2001.  Analysis shows relatively dry upland soils with increasing water content on the hill slopes.  The majority of the water storage is confined to the areas immediately adjacent to the stream channel.  More data is needed to observe water redistribution activity under different climate and seasonal situations as well as a more detailed characterization of moisture dynamics in riparian areas.  Soil moisture measurements will also be extended to other watersheds as well as impacted areas for comparison purposes. 
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Figure 8. 70 Sampling locations in D13 catchment of Bonham-1 watershed – August 8, 2001.
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Figure 9. Integrated water content in upper 30-inches, D13 Bonham-1 watershed - August 8, 2001.  Shown on the plot are also the spatial mean water content (red point) and standard deviation about the mean (black lines).
Every two months since June of 2001, point water content measurements were obtained in the Bonham-1 watershed using the Delta-T( TH2O Soil Moisture Meter.  Sample locations were predetermined at relatively regular intervals over the 95.1 Ha (~0.3 sq. miles) watershed using 50-meter contour lines as references.  Measurements were used to estimate the total water storage and spatial moments of water content within the catchment.  Near-stream spatial soil saturation limits were recorded to compare previous near-stream saturation delineation.  At each sample location, water content measurements were taken at the soil surface as well as depths of 15, 30, 45, 60, and 75 centimeters by first digging with a soil auger to the desired depth, inserting the probe into the soil, and then obtaining a water content reading.  This process was repeated at all sampling locations on a given sampling campaign (about 50).  

Each depth was treated as a horizontal cross-section of the watershed and was analyzed separately for estimating soil-water storage.  In order to interpolate water content between measured points, a statistical distribution of water content was computed for each depth to eliminate potential outliers.  Then variograms were computed and used to develop spatial water content models by ordinary kriging.  GEO-EAS( software (EPA software) was used to calculate and assign unbiased water content values over the Bonham-1 watershed for each depth.  Maps of soil-water storage distribution were generated from the GEO-EAS grid output using ARCVIEW( (Figure 10).  
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Figure 10.  Depth-specific water content estimation maps of Bonham-1 watershed for March, 2002.  Blue areas contain more water than yellow and brown areas.

Results and Discussion:
Total water storage of each depth was calculated and added to soil-water storage in the riparian area to yield the total soil-water storage.  Based on a preliminary analysis of a water balance, the current method of ordinary kriging of water content does not call for more spatial water content information than has been gathered to take advantage of its full potential as an unbiased estimator.  

After a one-year cycle of soil-water storage monitoring, we have observed that a temporal pattern of total soil-water storage emerges (Figure 11).  Total volume of soil-water storage measured during drier months (June-August) was consistently lower than the higher storage that was observed during wetter months (September – May).  This observation will be explored by statistical moment analysis that will define total mass of water, the centroid (center of mass of water), and standard deviation.  We are investigating the temporal stability of the spatial patterns in soil-water storage as it relates to vegetation, soil type, and rainfall patterns.

When compared to volumes estimated from precipitation and hydrograph data, our estimated soil-water storage appeared to attribute an appropriate volume when compared to the expected volume of precipitation minus hydrograph volume (Table 11).    
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Figure 11.  Observed temporal trend in total soil-water storage.   

Table 11.  Water balance for January 18th – 22nd.  Throughfall is estimated as 95% of the precipitation. Storage is the soil-water storage estimated from point-interpolated measurements. Storage (hydrograph) is throughfall minus hydrograph volume.  Precipitation and hydrograph data courtesy of Jennifer Jacobs and Shirish Bhat, University of Florida.
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Now that spatial soil-water storage has been developed, multi-variate analysis will be performed to find correlation between water content and landscape features (Slope, elevation, vegetation patterns, etc).  Initially, digital delineation of vegetation and 10-meter contour lines overlayed on the soil-water storage maps to explore the idea that water content could be spatially dependent on landscape features (Figure 12).  Then, a preliminary statistical analysis of Bonham-1 watershed using a principal component approach showed that when water content was compared to slope and elevation it could only account for 22% of the variation and was not a principal component.  Although this preliminary analysis did not confirm our hypothesis that water content is spatially dependent on landscape features, different landscape features (e.g., understory vegetation; trees) need to be considered in another multi-variate analysis.
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Figure 12.  1) Vegetation delineation and 2) contour lines overlayed on a total soil-water storage map that was derived from the sampling campaign in January, 2002.

3.3.2. Channel Sediment Sampling:

In June of 2001, an exploratory sampling effort was made to obtain sediment samples from several channels on Rowan Hill and Cannons.  These sediment channels would potentially be a source of sediment in Bonham Creek.  The thought behind this effort was that a historical approach to erosion and sedimentation could be found by analyzing the sediment deposition in the channels.  Sampling was done at depth and the original A-horizon (Ab horizon) was recorded.  Particle size distribution was characterized in the lab, but no significant variation in sediment size distribution was found at depth or along the length of any channel.  Results suggest that an ongoing monitoring of sedimentation would yield better results and would have more potential to describe historical sedimentation events.
3.3.3 Watershed Hydrologic Budget
Stream flow, stage, rainfall and throughfall data collection was continued and expanded during FY2001. Period 1 of 4 for the throughfall study was completed and initial results show a distinct signature among the 5 vegetation categories into five different groups: wetland, pine plantation, hard wood, mixed, and pine. The spatially distributed hydrological input model was developed, including a Gash throughfall model coupled to a GIS system which uses landuse coverages. Preliminary hydrologic modeling efforts in Bonham-2 were conducted using TOPMODEL. The model was run and produced reasonable results.
Activities:


The project objectives are to identify physical variables associated with hydrologic processes as potential indicators. Toward that end, routine measurements of watershed scale hydrologic parameters were conducted in FY2002. Specific monitoring activities during the past year include precipitation monitoring, stream flow gaging, throughfall measurements, water content sampling, and soil water, groundwater and stream water sampling. Hydrological sampling occurred approximately 2 times per month during FY2002.

The throughfall study initiated in FY2001 was completed in June 2002. Throughfall and stem flow were measured for a one-year period in five different land types, wetland, pine plantation, hard wood, mixed, and mature pine, using four replications (Figure 13). In addition, measurements were made in four additional mature pines and wetland plots to characterize the impact of canopy cover on water input.  All trees in study plots were identified and characterized by species count, height, canopy radius, and diameter at breast height (DBH). Bi-weekly measurements of throughfall, stem flow, and canopy cover were made throughout the study. 

Stream flow and water quality monitoring studies continued throughout FY2001-2002. The streamflow was continuously monitored in Bonham-1, Bonham-2 and Oscar-1. Water quality was sampled in 9 stream locations (Figure 14). Analysis of stemflow, throughfall, and precipitation chemistry were made in significant land and forest communities. Measurement parameters include NH4-N, TKN, TP, TOC, Chloride, DOC, SRP, NO3-N, pH, temperature, and conductivity.  A focused, single watershed experiment was established in Bonham-2 during the Summer 2002. The existing instrumentation to monitor throughfall, precipitation, and streamflow was expanded to include groundwater levels and chemistry, soil water chemistry, and surface water chemistry. Lysimeters and groundwater wells are constructed and installed. The sampling design consists of four riparian transects that are perpendicular to the stream. There are three wells in each transect located at near stream, midpoint of the riparian area, and at the toe of the upland area. Two lysimeters are collocated with each well. The lysimeters are located above and below the main rooting zone. There are a total of 24 lysimeters installed for soil water sampling. Water levels are measured continuously. Water chemistry samplings are conducted bi-weekly. 

A joint effort between the UF (Jacobs) and ORNL (Garten and Ashwood) was established to generate a distributed, regional model of excess nitrogen at Fort Benning and to develop a hydrologic modeling framework that links the nitrogen model to the stream water chemistry. This effort was continued during FY2003.

Results and Discussion:

The impact of vegetation community and dynamics on water input were characterized by the throughfall study. A strong seasonal variation in canopy cover was observed (Figure 15). This variation was determined to have a significant influence on the characterization in water input for intra-annual time-scales. The Gash model parameters by forest type were developed and the model was successfully applied to simulate interception (Figure 16). Inclusion of seasonal canopy dynamics improved the model results for all land uses. Variations in tree species contribution among forest types and understory contribution to canopy cover measurements were found to have a significant impact on local interception loss calculations.  These results suggest that forests that are comprised of multiple species may require species-based corrections to model parameters.  In addition, the relative composition of overstory and understory to interception needs to be considered prior to applying experimentally determined parameters to other sites.  New methods were developed to correct canopy cover measurements and canopy storage capacity values that provide a preliminary approach to characterize canopy specific parameters on the basis of site characteristics.  

Examination of the watershed on an individual forest type scale, the lumped approach to throughfall modeling under predicts annual throughfall for all forest types.  Most significantly, it underpredicts throughfall by 27.2% for hardwood forests and 22.6% for wetland forests when an annual average canopy cover is used in the Bonham watersheds.  A lumped model also under-predicts throughfall by 23.5% for hardwood forests and 23.6% for wetland forests using seasonal canopy cover.  This error is of particular concern for the riparian wetland forest as the watershed storm response is most critical for areas closest to the stream in watersheds dominated by the saturation excess mechanisms of runoff generation.  When shorter temporal periods are examined, seasonal instead of annual, the associated errors with the lumped approach are even more pronounced.  For example, the lumped approach predicts wetland throughfall within 2.6% of the spatially distributed approach using seasonal canopy cover during the winter.  However, the difference is over 25% for the remaining seasons.  A large variation is also seen in the pine plantation communities where the error ranges from a 3.3% over-prediction to a 33.2% under-prediction in throughfall.  

3.3.4 Stream Water Quality

Water quality measurements revealed low levels of most nutrients. Significantly higher levels of some nutrients (TKN, sulfate, DOC, TOC, NH3, Cl) were observed in throughfall and stemflow than in soil and stream waters. A seasonal increase in stream water nitrogen was observed during the winter months (Figure 17). This increase coincided with the decreased canopy cover in the wetland and hardwood communities (Figure 15).  Preliminary modeling results suggest that an understanding of hydrologic pathways is necessary to link excess nitrogen to stream water chemistry.


Figure 13. Throughfall and stemflow sampling locations in D12/D13 catchments.
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Figure 14. Streamwater chemistry sampling locations.
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Figure 15.  Canopy cover measurements for the five forest types.
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Figure 16.  Measured and modeled interceptions results using the Gash model with and without seasonal canopy cover by forest types.


Figure 17.  Measured water quality from October 2001 to July 2002 for the UF and ECMI watersheds.
4.0 PROJECT MILESTONES (FY2003)

The following are milestones for FY2003, as listed in the FY2003 Execution Plan, for the University of Florida-Purdue University research team:  

Task
Due Date
Status   

Prepare and submit peer-reviewed manuscripts
03/2003 and
Two publications submitted;

07/2003
six in preparation.
Validation of Selected Soil Biogeochemistry 
06/2003
Soil sampling completed

Indicators through re-sampling and soil 

Soil analysis complete.

analysis of a subset of Phase I sites.

Data analysis on-going.



Litter Decomposition and Carbon Dynamics 
06/2004
Initial litter bags deployed

study

First through third (3, 6, and 9 month) litter bags and soil samples recovered.
Correlation of Soil Biogeochemistry with 
09/2003

Soil sampling and analysis of Watershed Hydrology Model 



12/02- samples completed.



Seasonal sampling (6/03) completed, soil analysis ongoing.

Refinement of Hyperspectral Analysis of Soils 
06/2003
Field sampling completed



Soil analysis complete; data analysis complete; Manuscript in preparation

Analysis of vegetation community structure 
06/2003
Manuscript in preparation
and composition with respect to disturbance 
.
and soil characteristics 

Further analyses of Sediment Water Storage 
06/2003
Manuscripts in preparation.

to find seasonal or periodic variation trends
Extension of the throughfall model to generate 
09/2003
Data collection completed 

distributed water input data for the Watershed 


Model parameterization 

Hydrologic Budget 






underway.
Submit field data to repository 
06/2003
Submitted 8/03.

5.0 FY2003 RESULTS AND SUMMARY
A summary of accomplishments for FY 2003 are presented below, for soil biogeochemistry, vegetation, and hydrologic components.

5.1. SOIL BIOGEOCHEMISTRY
During FY2003, two studies were initiated. The first was a litter decomposition study aimed at determining temporal responses in plant litter decomposition as influenced by land use.  The second was soil sampling along two sub-watersheds of Bonham Creek which was intended to provide information regarding soil nutrient storage for development of the watershed hydrologic model (see section 3.3.3). 

5.1.1 Litter Decomposition

The litter decomposition study was initiated in December 2002 at upland and wetland sites corresponding to high, moderate and low impacts (six sites total). Leaf and pine needle litter was collected from litter traps placed at a site within the Bonham watershed. Litter will be air dried, weighed and placed in polyethylene mesh bags and placed on site in the six locations. Three bags will be retrieved every 3 months for 1 year. Soil cores will be collected at each site (0-20 cm) corresponding to each litterbag collected. Four cores will be collected and composited for a single sample corresponding to each litter bag. Litter will be collected and deployed similarly for year two, with bags and soil samples collected at 3 and 6 months.


Both litter and soil will be analyzed for the following parameters: Loss On Ignition (LOI); Moisture Content; Total Organic Carbon (TOC); Dissolved Organic Carbon (DOC); Total Kjeldhal Nitrogen (TKN); Microbial Biomass Carbon (MBC); Microbial Biomass Nitrogen (MBN); Potentially Mineralizable Nitrogen (PMN); Extracellular Enzyme Activity (phosphatase, glucosidase, peptidase, dehydrogenase); and Microbial Respiration (CO2 production). Field measurements at each site will include in situ respiration, and soil and air temperature.Data will be analyzed for relationships between carbon quality / quantity and microbial community structure and activity. Correlations between detrital turnover and soil microbial communities will be determined.  The sampling and analyses of litter and soil are ongoing. 

5.1.2 Soil Nutrient Storages for the Watershed Hydrology Model
Soil samples were obtained from transects along two second order streams (Bonham-1 and Bonham-2) in support of the (Riparian Ecosystem Management Model). Soil was sampled to a depth of 10 cm using a 6.5-cm diameter corer. Samples were obtained along transects approximately 5 m from the channel on both sides of the stream at approximately 80 m intervals. A second sampling of riparian soils was conducted in June 2003 in Bonham-2 in order to account for seasonal trends in carbon and nitrogen inputs to the watershed. Biogeochemical analyses are completed on fall 2002 samples, and analyses of most recent samples are ongoing. Results will be used to determine values for soil nutrient compartments of the hydrologic model. 

5.1.3 Soil Biogeochemistry Validation
Soil sampling for validation of selected biogeochemical parameters was completed for a subset of Phase I sites (Bonham watershed). Additional field measurements were made at each site including soil moisture, soil respiration, and hyperspectral reflectance measurements of surface soils. Soil chemical analyses are completed. 
5.1.4 Hyperspectral Analysis of Soils
Hyperspectral analysis has been conducted under lab conditions in order to test the discriminant function model that was developed using phase1 reflectance measurements. Data analysis to quantify the similarity or dissimilarity between phase1 reflectance measurements and these new soil reflectance measurements using different similarity indices has been completed and preliminary results presented below. 

Preliminary Results of Hyperspectral Analyses:
In-situ reflectance measurements were not used to test the Phase 1 discrimination model due to low overall reflectance resulting from soil moisture and because the variability in the reflectance values was much higher than the more stable in-lab spectral signatures. To quantify the similarity between in-situ reflectance measurements and other reflectance measurements (top 2 cm in-lab, top 20 cm in-lab and Phase1 top 20 cm in-lab), a matching technique proposed by Drake et al. (1999) was used. Data was first smoothed using Savitzky-Golay 11 point smoothing algorithm (Savitzky et al. 1964). Each soil signature was also normalized about their mean (Drake et al. 1999).

[image: image11.png]


………………………………………………………[1]

[image: image12.wmf]Di


= is the normalized value for wavelength i


[image: image13.wmf]i

x


      = reflectance value for wavelength i


[image: image14.wmf]x

        =  mean value of the spectrum

n 
= number of wavelengths

The following distance function was used to do the matching:


[image: image15.wmf]å

-

=

=

-

n

i

Di

ij

j

D

C

1

1

……………………………………………………[2]


[image: image16.wmf]ij

D

      = Normalized data value of wavelength i for library spectrum j


[image: image17.wmf]i

D

       = Normalized data value of wavelength i for the unknown spectrum.


[image: image18.wmf]j

c

        =  Similarity index (varies between 1 and –1 for each of the j library spectra. values of 1 represent a perfect fit, and values below zero are rejected, as the fit is poor)

Conclusions:
1) Top 20 cm in-lab soil reflectance measurements of Phase3 showed the same degree of separation between low, medium and severe sites as shown by Phase1 top 20 cm soil reflectance measurements. Continuous gradation and overlap between the disturbance classes was still evident. There wasn’t any improvement over the discrimination that was obtained using Phase1 reflectance measurements. Soil reflectance measurements in general showed a sound temporal stability for use in discriminating between the disturbance classes.

2) Based on 41 sites, top 2 cm in-lab reflectance measurements showed a satisfactory discrimination between low, medium and severe sites. It successfully discriminated a larger number of severely disturbed sites. The feasibility of using top 2 cm soil reflectance measurements with Phase1 top 20 cm reflectance based models cannot be firmly concluded at this point because of the small dataset of Phase3.

3) Based on the raw reflectance measurements without any data preprocessing, Phase3 surface in-situ soil reflectance measurements showed the most similarity with Phase3 top 2 cm in-lab soil reflectance measurements followed by Phase3 top 20 cm in-lab and Phase1 top 20 cm in-lab soil reflectance measurements.

4) With a smoothing function used and derivatives taken at 1 nm interval, Phase 3 in-situ soil reflectance measurements showed most similarity with the Phase 3 top 2cm in-lab reflectance measurements, followed by Phase 1 top 20cm in-lab reflectance measurements and Phase 3 top 20cm in-lab reflectance measurements.

5) The relationship between the moisture content in the soil and the degree of similarity between Phase 3 in-situ soil reflectance measurements and other sets of reflectance measurements (Phase 3 top 2 cm in-lab, Phase 3 top 20 cm in-lab) showed that as the moisture in the soil increases by more than 10% the degree of similarity significantly decreases.

5.2. VEGETATION PARAMETERS ASSOCIATED WITH DISTURBANCE
The chronosequence study conducted in 2000/2001 focused on recovery of ground cover vegetation after clear cut.   Further analysis and completion of a master thesis from the chronosequence data was accomplished in 2003.   Ground cover vegetation was accessed within two major soil groups (loamy vs. sandy soils) and four time intervals after logging for a total of 32 sites.  Military activity for these sites was low to moderate.  Identification of pattern and rate of ground cover recovery following clear cutting will aid in identification of sensitivity and rate of return of herbaceous species following low to moderate levels of disturbance and further separate natural variation from variation attributed to anthropogenic disturbance.

Within each soil type, 4 sites were selected from each of the following categories representing time since last clear-cut: 0-3, 8-10, 18-20, and >30 years.  Potential sites had been subjected to the same logging techniques, which included roller chopping and burning but no herbicides and had similar fire histories and slope (0-6%). While all sites were clear-cut, only sites > 30 yr. stands were thinned.   All pine stands within the reservation that fit these criteria were compiled into a list from which study sites were randomly chosen.  The 0-3 yr. sites were longleaf plantations, with no overstory and generally high ground cover.  The 8-10 year sites were either longleaf or loblolly plantations (all plantations were loblolly before 1996) with no overstory above 10 feet.  While overstory cover increased and ground cover decreased for 15-20 year sites, the highest canopy cover was found on the oldest sites (>30 years).    


Five random subplots were selected at each of the 32 sampling sites.  Overstory canopy cover was measured with a concave spherical densiometer by averaging the readings of the four cardinal directions from the center point of the subplot.   Radiating from the center point, three-meter transects were established at 0o, 120o, and 240o.  Along each transect, woody (<2m in height) cover by species was measured.   Aerial herbaceous vegetation cover by species was estimated using foliar ocular observation in 1 m2 quadrats at the center point and at the terminus of the 240o transect.  

An undisturbed soil core was taken adjacent to each herbaceous quadrat for laboratory bulk density determination.  Additional soil samples were collected at the terminus and centerpoint of each transect and at each center point for a total of 4 samples; 20 overall for the site.   These samples were combined in a single container for each subplot.   Texture, pH, organic matter, total nitrogen and total carbon were measured for these composite samples.   

Data Analysis:

Canonical correspondence analysis (CCA) and nonmetric multidimensional scaling (NMDS) analysis identified time since clear cut as the most important factor influencing herbaceous species distribution and abundance. To describe the value of different species for indicating time since clear cut, the Dufrene and Elegendre (1997) method of calculating species indicator value was used.  This method produces an indicator value between zero (no indication) to 100 (perfect indication).   To receive a perfect score the presence of a species would point to one of the age classes for time since clear- cut without error. (always present and exclusive to that group) A randomization test was used to test for significance of the indicator value.  

Results and Discussion

A total of 47 woody species were encountered (Table 1).  Species richness in age classes from most recently clear-cut to the oldest sites was 36, 31, 37, and 32, respectively.    The most abundant and frequent species in all age classes was Rubus sp . Indicator analysis identified Gaylussacia mosieri (indicator value = 43.7; p=0.028)  and Cary spp.(indicator value = 31.1; p = 0.072) as the only significant indicators of age class. Gaylussacia mosieri occurred most frequently with highest cover in the 30-80 year old age class but also occurred infrequently in younger age classes.  Carya sp. were indicators of the 15-18 year age class.  

One hundred and fifty eight herbaceous ground cover species were encountered. (Table 2).  Species richness for age classes from most recently clear-cut to oldest sites was 80, 61, 79, and 71, respectively.  Many species were rare with a total of 57 (approximately 36% of all herbaceous sp.) occurring once in 32 sites, 22 (~ 14%) twice, and 12 (~ 8%)   three times). Cover and frequency for herbaceous species differed across age classes (Table 2). After removal of a single outlier (site with low sand content 52%), indicator analysis identified several species representative of each of the 4 age classes. Analysis based on 31 sites with % sand ranging from 67-91% identified, Cyperus croceaus and Bulbostylis barbata as indicators of the 0-3 age class (Table 3).  Andropogon virginicus, Dichanthelium sp., Sporobolus junceaus and Sphagnum sp. were significant indicators of the 8-10 year age class.   Andropogon virginicus occurred almost exclusively in the 8-10 year age class.    Pityopsis species and Tridens flavus were indicators of 15-20 yr class. Andropogon ternarius,, Schizacharium scoparium, Desmodium sp., Hieracium sp,  Rhynchosia tomentosa (marginally significant)  were indicators of 30-80 yr old sites. Schizacharium scoparium and Andropogon ternarius are difficult to differentiate in field sampling when floral parts are unavailable.  Therefore, values for these two species and those that could not be differentiated as either were summed.  Indicator analysis found this complex to be a significant indicator for 30-80 yr age class.

Most studies of vegetation recovery after a disturbance do not look at individual species responses but rather use diversity or overall cover and abundance as a measure of the understory species.  A study using similar disturbances as this one found that clear-cutting and planting slash pine resulted in a decrease of woody species and an increase of herbaceous species, while overall species richness did not change with treatment (Conde et al. 1983).  More specifically, of the woody species only Rubus sp. and Hypericum increased in abundance.  These findings are similar to those in this study, although recovery was followed for only two years.    


Our results suggest herbaceous species’ composition and cover is more indicative of recovery time than woody species.  Herbaceous species may be more sensitive than trees and shrubs to local edaphic variation (Drewa et al. 2002), and thus possibly to disturbances that alter soil characteristics.  Generally, compared to herbaceous species, woody species are more broadly distributed, animal dispersed, and have underground root systems that facilitate rapid aboveground regrowth and vegetative spread.  This allows greater adaptation to disturbance and thus less responsiveness to change (Olson and Platt 1995, Gile et al. 1997).  The important environmental gradients shaping herbaceous species composition were age class (8-10 yr. and 0-3 yr.) and bulk density, although species-environment correlation (less than 40%) was lower.  

Andropogon spp., Dichanthelium spp., and Aristida spp. have all been found to be more abundant soon after a disturbance (fire), followed by a slow decrease in frequency and abundance over time (Lemon 1949, Greenberg et al. 1995).  Increases in perennial grasses such as Andropogon spp. and Dichanthelium spp. following disturbance may be partially attributable to resprouting (Schmalzer and Hinkle 1992).  Schizacharium scoparium and Andropogon ternarius were associated with 30-80 year sites.  While they occurred in all age classes, they increased with recovery time and had higher frequency and cover values on the oldest sites.  In a similar chronosequence study, Provencher et al. (1997) found these grasses as potentially successful indicators of varying levels of recovery after disturbance.  They grouped Aristida spp., Andropogon spp., and 11 species of Dichanthelium together as concomitant with soil disturbance and decreasing over recovery time.  Schizacharium scoparium and Andropogon ternarius were associated with mid- to late-successional stages, and increased with recovery time.

  Bulbostylis barbata and Pityopsis were identified as indicators of younger sites.  Several herbaceous species including Bulbostylis, Pityopsis and Eupatorium genera.  

have been found to be absent from mature forest older than 55 years (Greenberg et al. 1995),  

To a great extent herbaceous species composition were similar in the two oldest age classes.  In fact, some studies found herbaceous species composition undergoes very little change after 20 years of recovery from disturbance (Kochenderfer and Wendel 1983, Gilliam and Turrill 1993).  This has been attributed to the quick response of groundcover species to recolonization.  However, highly sensitive species may take longer to reestablish after disturbance.  For example, wiregrass, an important indicator species in more southern longleaf pine forests, did not recover on clear-cut sites for 90 years (Provencher et al. 1997). 


Generally, only a few species stand out as possible indicators of recovery after silvicultural disturbance.  Several studies have found successful herbaceous understory indicators of pine tree establishment and growth (Strong et al. 1991, Dibble et al. 1999), although there is the question of whether successful pine growth can be a proxy for overall landscape health.  One of the criteria for a successful indicator is for the species to have low variability in response to change in environmental conditions (Dale and Beyeler 2001).  Further studies incorporating more sites would help to clarify the validity of these species as indicators.  

Table 12 Mean cover (%) and frequency (%)  for  woody species in four age classes indicating years post clear cut. 

	Woody Species
	0-3
	8-10
	15-18
	30-80

	
	Cover
	Freq.
	Cover
	Freq.
	over
	Freq.
	Covr
	Freq.

	Acer rubrum
	0
	0
	0
	0
	t
	1
	0
	0

	Callicarpa Americana 
	0.4
	3
	0
	0
	0.4
	2
	0
	0

	Campsis radicans 
	t
	1
	0
	0
	0
	0
	0
	0

	Carya sp.
	t
	1
	t
	1
	0.5
	4
	0.1
	1

	Cornus florida
	0.1
	1
	0
	0
	0.1
	1
	0
	0

	Corylus americana
	0
	0
	0
	0
	0.1
	1
	0
	0

	Crataegus sp.
	1.0
	11
	2.7
	9
	0.4
	5
	0.1
	5

	Diospyros virginiana
	0.44
	5
	0.7
	3
	0.6
	9
	0.1
	3

	Gaylussacia mosieri
	t
	2
	0.1
	3
	0.2
	2
	0.7
	9

	Gelsemium sempervirens 
	0.2
	3
	0.3
	3
	0.5
	9
	0.7
	6

	Hypericum gentianoides
	0.3
	7
	0.1
	3
	0
	0
	0.2
	3

	Hypericum hypericoides
	0
	0
	0.1
	2
	0.1
	1
	t
	1

	Ilex deciduas
	0
	0
	0
	0
	0
	0
	0.1
	1

	Ilex glabra
	0.2
	1
	0
	0
	1.3
	5
	0.3
	2

	Liquidambar styraciflua 
	1.8
	11
	2.0
	12
	9.0
	17
	3.0
	16

	Lonicera sp.
	0.1
	1
	0
	0
	0
	0
	0
	0

	Myrica cerifera
	0.1
	1
	0.8
	2
	1.1
	6
	1.6
	8

	Parthenocissus quinquefolia 
	0
	0
	t
	1
	t
	1
	0
	0

	Pinus glabra
	0.1
	1
	0
	0
	0
	0
	0
	0

	Pinus palustris
	1.2
	7
	7.0
	16
	0.1
	1
	0.1
	1

	Pinus taeda
	0.1
	1
	6.2
	17
	0.4
	5
	0.1
	2

	Prunus caroliniana
	t
	1
	0
	0
	0
	0
	0
	0

	Prunus serotina
	0.1
	2
	0
	0
	0
	0
	0.1
	1

	Quercus alba
	0.1
	1
	0.2
	1
	0.5
	3
	0
	0

	Quercus falcata
	0.5
	6
	0.6
	3
	1.6
	9
	0.4
	4

	Quercus incana
	0.6
	8
	1.3
	5
	0.1
	1
	0.1
	1

	Quercus laevis
	0.1
	1
	1.3
	5
	1.3
	4
	0.2
	1

	Quercus laurifolia
	0.4
	7
	1.0
	8
	0.4
	6
	0.6
	10

	Quercus marilandica
	0
	0
	0.2
	1
	0.9
	2
	0
	0

	Quercus minima
	0.4
	2
	0
	0
	0
	0
	0
	0

	Quercus nigra
	0.2
	2
	0.6
	6
	t
	1
	0.1
	2

	Quercus sp. seedling
	t
	2
	0
	0
	0
	0
	0
	0

	Quercus stellata
	0.6
	6
	0.2
	1
	0.6
	5
	0.1
	1

	Rhus copallinum 
	2.0
	21
	2.4
	14
	4.5
	28
	1.7
	18

	Rubus sp.
	8.3
	34
	6.7
	31
	10.6
	36
	3.7
	21

	Sassafras albidum
	0.1
	2
	0
	0
	0.2
	1
	0.9
	5

	Smilax sp.
	1.3
	11
	0.3
	8
	2.5
	15
	0.9
	14

	Toxicodendron pubescens 
	t
	2
	0.4
	3
	0.2
	2
	t
	2

	Toxicodendron radicans 
	0
	0
	0.1
	2
	0.1
	3
	t
	1

	Ulmus alata
	0.3
	4
	0
	0
	0.2
	2
	0
	0

	Ulmus americana
	0
	0
	0
	0
	0
	0
	t
	1

	Vaccinium arboreum 
	0.8
	10
	1.2
	11
	2.1
	10
	2.8
	18

	Vaccinium elliotti
	0.1
	3
	0.3
	5
	0.2
	2
	0.2
	6

	Vaccinium myrsinites
	0
	0
	0.3
	1
	0.8
	7
	0.6
	3

	Vaccinium stamineum
	0
	0
	T
	1
	0.2
	2
	0.5
	3

	Vitis Rotundifolia
	0.3
	3
	T
	2
	0.7
	8
	t
	2

	Yucca sp.
	0
	0
	0.2
	1
	0.3
	1
	0
	0


Table 13: Mean aerial cover (%) and frequency  (%)  (based on 80 subplots per age class) for herbaceous species in four age classes indicating years post clear cut. 

	Herbaceous Species (Code)
	0-3
	8-10
	15-20
	30-80

	
	Cover
	Freq.
	Cover
	Freq.
	Cover
	Freq.
	Cover
	Freq.

	Acalypha gracilens 
	0.5
	12
	1.3
	26
	0.4
	14
	1.3
	23

	Acanthaceae fam
	0
	0
	0
	0
	0
	0
	 t
	1

	Agalinis setacea
	0.3
	2
	t*
	1
	0
	0
	0.2
	2

	Agrimonia microcarpa
	0
	0
	0
	0
	0
	0
	0.2
	1

	Andropogon gerardii
	0.1
	2
	 t
	1
	 t
	1
	0
	0

	Andropogon gyrans
	0
	0
	0
	0
	0
	0
	0.2
	1

	Andropogon virginicus
	0.2
	1
	7.0
	27
	0
	0
	1.0
	4

	Apiaceae fam
	0.1
	2
	t
	2
	0.2
	7
	0.3
	3

	Aristida purpurascens
	0.1
	1
	t
	1
	0
	0
	0
	0

	Aristida sp.
	0.7
	6
	5.3
	39
	1.4
	14
	2.2
	27

	Arundinaria gigantea
	0
	0
	0
	0
	0.2
	2
	0
	0

	Aster concolor
	0.4
	5
	0.5
	4
	 t
	1
	0.3
	4

	Aster dumosus
	1.9
	14
	0.3
	14
	1.75
	20
	2.3
	23

	Aster linariifolius
	0
	0
	0
	0
	0
	0
	0.3
	2

	Aster patens
	0
	0
	0
	0
	0.2
	3
	0.1
	1

	Aster paternus
	0
	0
	0.1
	1
	0.2
	2
	0
	0

	Aster solidagineus
	0.2
	3
	0
	0
	0
	0
	0.1
	2

	Aster sp.
	t
	1
	0.1
	3
	0.1
	3
	0.5
	9

	Aster tortifolius
	0.4
	4
	0.3
	7
	0.2
	6
	0.6
	10

	Bulbostylis barbata
	1.2
	7
	t
	1
	0
	0
	0
	0

	Centrosema virginianum
	0.2
	2
	0
	0
	0.3
	5
	0.3
	5

	Cercis Canadensis
	0
	0
	0
	0
	t
	1
	0
	0

	Chamaecrista fasciculata 
	0.6
	13
	0.2
	6
	1.2
	21
	1.1
	17

	Chasmanthium laxum var.    sessiliflorum
	0.6
	6
	0
	0
	0.2
	2
	0
	0

	Chrysopsis mariana
	0
	0
	0
	0
	t
	1
	0.1
	1

	Cirsium sp.
	0
	0
	0
	0
	0
	0
	0.1
	1

	Conyza Canadensis
	1.2
	21
	0.9
	10
	0.2
	3
	0
	0

	Coreopsis sp.
	1.0
	23
	3.5
	42
	2.7
	35
	3
	30

	Crotalaria rotundifolia
	0
	0
	0.2
	3
	0
	0
	0
	0

	Crotonopsis linearis 
	0
	0
	t
	1
	0
	0
	0
	0

	Cyperus croceus
	0.4
	11
	0
	0
	t
	1
	t
	2

	Dalea sp.
	0
	0
	0
	0
	t
	1
	0
	0

	Desmodium rotundifolium
	0
	0
	0
	0
	t
	3
	0.1
	1

	Desmodium sp.
	0.4
	6
	0
	0
	0.4
	4
	1.2
	10

	Dichanthelium sp.
	7.7
	65
	12.7
	74
	5.8
	59
	4.9
	46

	Digitaria cognata 
	0.1
	2
	0.1
	3
	t
	1
	0
	0

	Digitaria filiformis var. filiformis 
	1.1
	4
	0.5
	5
	0
	0
	0
	0

	Diodia teres
	0.8
	3
	0
	0
	0
	0
	0
	0

	Elephantopus elatus
	0.2
	1
	0
	0
	0
	0
	0
	0

	Eragrostis hirsute
	0.1
	3
	0.6
	10
	0.9
	6
	0.1
	2

	Eupatorium aromaticum
	0.1
	2
	0
	0
	0.3
	3
	0.2
	4

	Eupatorium capillifolium
	3.7
	24
	3.9
	28
	2.2
	17
	0.7
	7

	Eupatorium mohrii
	0.3
	1
	0
	0
	0
	0
	0
	0

	Eupatorium rotundifolium
	t
	1
	0
	0
	0
	0
	t
	1

	Euthamia caroliniana
	0
	0
	0
	0
	t
	1
	0.9
	4

	Fabaceae fam
	0.5
	4
	0
	0
	0.8
	16
	0.5
	5

	Florichia floridana
	0.1
	1
	0
	0
	0
	0
	0
	0

	Galactia microphylla
	0.1
	2
	0
	0
	0
	0
	0
	0

	Galactia sp.
	0.2
	5
	0
	0
	t
	2
	t
	1

	Galium pilosum
	1.1
	6
	0.2
	5
	0.2
	6
	0.1
	3

	Gnaphalium obtusifolium
	t
	1
	0
	0
	0
	0
	0
	0

	Gnaphalium sp.
	0.2
	7
	0.2
	9
	0.1
	5
	0.2
	5

	Gymnopogon ambiguus
	0.5
	8
	0.2
	6
	0.5
	7
	0.9
	7

	Haplopappus divaricatus 
	0
	0
	0
	0
	0.1
	3
	0.1
	1

	Hedyotis procumbens
	0
	0
	0
	0
	t
	1
	t
	1

	Helianthemum corymbosum
	t
	1
	0
	0
	0
	0
	t
	1

	Helianthus floridanus
	0
	0
	0.1
	1
	0
	0
	0
	0

	Heterotheca subaxillaris
	t
	1
	0
	0
	0
	0
	0
	0

	Hieracium sp.
	0.1
	2
	0
	0
	0
	0
	0.1
	5

	Hypericum gentianoides
	0
	0
	t
	1
	0
	0
	0
	0

	Ipomoea sp.
	t
	1
	0
	0
	0
	0
	0
	0

	Juncus dichotomus
	0
	0
	0
	0
	t
	1
	0
	0

	Kummerowia striata
	0
	0
	t
	2
	T
	1
	0.1
	1

	Lechea minor
	0.1
	3
	0.2
	3
	0
	0
	0.3
	4

	Lechea mucronata
	0
	0
	0.1
	2
	0
	0
	0
	0

	Lechea sp.
	0.4
	7
	0.3
	8
	T
	1
	0.1
	3

	Lespedeza hirta
	0.1
	1
	t
	2
	0.1
	1
	0
	0

	Lespedeza stuevei
	2.3
	22
	1.0
	9
	0.7
	7
	1.8
	23

	Liatris elegans
	0.2
	5
	0.1
	2
	0.1
	1
	t
	1

	Liatris tenuifolia
	0.4
	4
	0
	0
	0
	0
	0.1
	2

	Liatrus sp.
	t
	1
	0
	0
	0
	0
	0
	0

	Lobelia puberula
	0
	0
	0
	0
	t
	2
	0
	0

	Ludwigia sp.
	0
	0
	0
	0
	t
	1
	0
	0

	Mollugo verticillata
	0.1
	2
	0
	0
	0
	0
	0
	0

	Opuntia humifusa
	0
	0
	0.1
	2
	0.3
	6
	0
	0

	Oxalis corniculata
	0.1
	3
	0.1
	4
	0
	0
	0
	0

	Panicum anceps
	0
	0
	0
	0
	t
	1
	0
	0

	Panicum rigidulum
	0
	0
	0
	0
	0.2
	3
	0
	0

	Panicum verrucosum
	0
	0
	0
	0
	0.2
	3
	0
	0

	Panicum virgatum
	0
	0
	t
	1
	0.1
	1
	0.1
	2

	Paspalum notatum
	1.1
	8
	0.4
	8
	0
	0
	0.1
	2

	Paspalum setaceum
	0
	0
	t
	1
	0
	0
	0
	0

	Phlox nivalis
	0.3
	1
	0
	0
	0.2
	1
	0
	0

	Piriqueta caroliniana
	0
	0
	0.1
	2
	0
	0
	t
	1

	Pityopsis sp.
	4.4
	29
	4.6
	39
	13.2
	52
	7.5
	44

	Poaceae fam
	0
	0
	t
	1
	0
	0
	2.0
	16

	Polygala grandiflora
	t
	1
	0
	0
	0
	0
	0
	0

	Polypremum procumbens
	0.8
	10
	0.4
	5
	0.1
	1
	0.1
	2

	Pteridium aquilinum
	1.1
	8
	0
	0
	0.5
	4
	0.4
	3

	Rhexia mariana
	0
	0
	0
	0
	0.1
	3
	0
	0

	Rhus copallinum
	0
	0
	t
	1
	0
	0
	0
	0

	Rhynchosia reniformis
	0.4
	4
	t
	1
	0.1
	2
	t
	1

	Rhynchosia tomentosa
	0.3
	4
	0
	0
	0.2
	4
	0.5
	13

	Rudbeckia fulgida
	0
	0
	0
	0
	0.1
	2
	0
	0

	Ruellia caroliniensis
	0
	0
	0
	0
	0
	0
	t
	1

	Saccharum alopecuroides 
	0
	0
	0
	0
	0
	0
	0.3
	2

	Andropogon ternariues/Schizacharium scopairium 
	0.5
	7
	0.7
	10
	0.6
	5
	3.8
	29

	Schizacharium scoparium
	4.0
	24
	3.0
	27
	7.5
	36
	14.0
	57

	Andropogon  ternarius
	1.0
	5
	0.7
	5
	0.8
	7
	2.7
	30

	Scleria sp.
	1.0
	12
	0.1
	5
	0.2
	4
	1.3
	10

	Seymeria pectinata
	0
	0
	0
	0
	0.1
	1
	0
	0

	Silphium compositum
	0
	0
	0
	0
	0.3
	2
	0.1
	1

	Solidago fistulosa
	0
	0
	0
	0
	0.1
	2
	0.4
	1

	Solidago latissimifolia
	0
	0
	0
	0
	0
	0
	0.3
	2

	Solidago nemoralis
	2.9
	24
	0.4
	12
	1.9
	22
	3.0
	30

	Solidago odora
	0
	0
	0
	0
	0.6
	4
	0
	0

	Solidago sp.
	0
	0
	0
	0
	0.1
	2
	0
	0

	Sorghastrum secundum
	0
	0
	0.5
	6
	0.3
	2
	0
	0

	Sphagnum sp.
	0
	0
	1.6
	24
	0.1
	5
	0.1
	2

	Sporobolus junceus
	0
	0
	1.5
	9
	0
	0
	0
	0

	Stylisma patens
	t
	1
	0.1
	2
	0
	0
	0
	0

	Stylodon carneum
	0
	0
	0
	0
	0.2
	1
	0.1
	1

	Tephrosia florida
	0.2
	2
	0
	0
	0
	0
	0
	0

	Tephrosia sp.
	0
	0
	0
	0
	t
	1
	0
	0

	Tephrosia virginiana
	t
	1
	0
	0
	0
	0
	0
	0

	Tragia urens
	t
	1
	t
	1
	0
	0
	t
	1

	Trichostema dichotomum
	0
	0
	0.5
	3
	0
	0
	0
	0

	Trichostema setaceum
	0.3
	1
	0.3
	4
	0.1
	5
	0
	0

	Tridens carolinianus
	0
	0
	t
	1
	0
	0
	0
	0

	Tridens flavus
	0.2
	6
	0
	0
	1.0
	11
	0
	0

	16 Unkown herbaceous 
	t-1.0
	t-2
	t
	0
	t
	t-1
	t
	t

	Urtica sp.
	0.1
	3
	0
	0
	T
	1
	0
	0

	Vicia sp.
	t
	1
	0
	0
	0
	0
	0
	0

	Viola palmate var. triloba
	t
	1
	0
	0
	0
	0
	0
	0

	Viola primulifolia
	0
	0
	t
	1
	T
	1
	0
	0

	Wahlenbergia marginata
	0
	0
	0.3
	1
	0
	0
	t
	1


* =trace = < 0.1

Table 14. Post clear cut age class, indicator value and significance for species identified as indicators.

	Species
	Post Clear Cut Age Class (years)
	Indicator  Value
	p-value

	Bulbostylus barbata
	0-3 
	36.2
	0.063

	Cyperus croceus
	0-3 
	43.7
	0.034

	Andropogon virginicus
	8-10 
	62.1
	0.002

	Dichanthelium species
	8-10
	41.1
	0.012

	Sphagnum species
	8-10 
	50.3
	0.008

	Sporobolus junceus
	8-10 
	28.6
	0.044

	Pityopsis species
	15-20 
	44.5
	0.020

	Tridens flavus
	15-20 
	40.2
	0.048

	Desmodium species
	15-20 
	39.8
	0.034

	Andropogon ternarius 
	30-80 
	36.3
	0.028

	Schizacharium scoparium
	30-80
	49.0
	0.011

	Schizacharium/Andropogon ternarius Complex
	30-80
	47.1
	0.019

	Hieracium species
	30-80
	36.7
	0.024

	Rhynchosia tomentosa
	30-80
	32.9
	0.088


5.3. WATERSHED HYDROLOGY
5.3.1 Watershed Hydrologic Model
Watershed hydrologic monitoring activities continued, including precipitation monitoring, stream flow gauging, throughfall measurements, water content sampling, and soil water, groundwater and stream water sampling. Hydrological sampling was performed approximately once per month in FY2003. Runoff sampling continued on an event basis using an ISCO sampler. Hydrologic and water quality data will be used to parameterize the Riparian Ecosystem Management Model which was developed by USDA as a tool to aid natural resource agencies and others in making decisions regarding water quality management. The model simulates movement of water and sediment, dynamics of C, N, and P, and vegetation growth within the watershed. The riparian system is characterized in the model as three zones parallel to the stream, representing increasing levels of management in the direction of the uplands. A seasonal increase in stream water nitrogen was observed during the winter months (Figure 18). This increase coincided with the decreased canopy cover in the wetland and hardwood communities (Figure 19).  These results will be correlated to soil biogeochemical parameters from transects paralleling two second order streams in the Bonham watershed sampled in December 2002 and one in June 2003. This research is part of dissertation research to be completed in 2004. One publication has been submitted from this work and one is in preparation.


Figure 18.  Measured water quality from October 2001 to July 2003 for the UF and ECMI watersheds.

[image: image19]
Figure 19.  Stream TKN levels from February 2002 to June 2003 and riparian canopy cover from May 2001 to July 2003 for the Bonham-2 watershed.
5.3.2 Soil-water Storage Estimation
This summary of the soil water storage study is compiled from abstracts of two manuscripts being prepared for publication. The study sought to establish relationships between soil hydraulic parameters of upland forested soils and land disturbance on the ridge-tops.  Similar-media scaling approaches were implemented as a compact way to assess the differences between the hydraulic properties of soil cores taken at training and non-training sites and from off-base locations in three Southeastern states but within the same soil series.  While the scaling factors themselves weakly correlated with landscape features such as slope or elevation, the scaling factors reveal a greater variance (more dispersed distribution) for the soil cores taken at the training versus non-training sites.  Geostatistical analyses also show that scaling factors for training sites have less spatial correlation than those of the non-training sites. Additional distinctions found for the cores taken at the training sites included larger bulk densities from soil compaction, and lower soil organic carbon content (from loss of surface soil and vegetative cover) as indicated by spectral response.  Localized training events denude hilltops and mix soil surface and subsurface horizons, leaving a highly variable and fragmented pattern in soil hydrologic properties, which, in turn, contributes to increased erosion potential.  Because soil erosion impacts are event driven (i.e., occur at a specific point in time), an impending disturbance level at the training location cannot be easily appraised with the indicator concept.  However, ecological indicators may be a viable approach for monitoring the spread of ridge-top disturbance to lower physiographic positions in the watersheds, such as the impacts of sediment deposition in the riparian wetlands and in-stream processes.   

Saturated hydraulic conductivity (Ksat) values were measured at multiple locations in several forested watersheds at the Ft. Benning military reservation, GA. Mechanized (tank) training on ridge tops, ordnance testing, and geographic positioning of dirt roads have created highly erodible soil conditions because of denuded ridge tops and severe soil disturbance.  Ksat measurements in the training and non-training areas were made along transects in five sub-watersheds using three field methods: 1) constant positive head infiltration; 2) constant-flux infiltration; and 3) constant negative head infiltration. Differences in Ksat values measured using these three methods were explained on the basis of sampling support (wetted volume) and variations with depth.  In wetland/riparian areas, measured Ksat values were <5 cm/hr, while in training areas the Ksat values ranged from 3 to 36 cm/hr.  The range of Ksat measured in disturbed areas was lower than that measured in undisturbed areas (6 to 54 cm/hr), but not as low as had been expected since field observations suggest significant soil loss from runoff and erosion events while the undisturbed areas show no evidence of erosion processes. Observed soil losses in the training areas are therefore attributed to a loss of protective vegetative cover (pine/oak forest; under-story vegetation; litter layer) and decrease in soil organic matter that otherwise protect against sediment detachment and transport. Thus, during high-intensity rainfall events with wet antecedent soil-water conditions, surface runoff and erosion occur only on the disturbed ridge tops and along roads. Storm hydrograph analyses support this observation. 

6.0 PLANNED AND ONGOING ACTIVITIES FY2004
6.1 SOIL BIOGEOCHEMISTRY
Doctoral research investigating aggregation and soil structure as potential indicators of compaction and erosion is ongoing. Analyses of data collected in FY2000-FY2003 is ongoing and several manuscripts from soil biogeochemical analyses are being prepared for submission. 

6.1.1 Litter Decomposition and Carbon Dynamics

Because of the importance of carbon dynamics in ecosystem function, and its emerging role as an indicator of disturbance, a study examining carbon storage and turnover is ongoing. Leaf bags will be used to investigate temporal responses in plant litter decomposition as influenced by land use. This study will focus on: litter turnover rates; microbial communities; nutrient availability; Low, Moderate, High Impact areas; and bottomland vs. upland communities. A study of litter leaching has been included to examine litter degradation in more detail.
6.1.2 Correlation of Soil Biogeochemistry with Watershed Hydrology Model

The objective of this study is to determine soil chemical and biogeochemical parameters that affect stream and ground water chemistry. Samples have been obtained from transects paralleling Bonham 1 and 2 streams. Samples have been analyzed for: TOC, DOC, NO3, NH4, TKN, TP, SRP, Cl-, and SO4. Results from this study will be used to parameterize soil nutrient storages in the Riparian Ecosystem Management Model. Data analysis and publication preparation will be completed.
6.1.3 Statistical Analyses and Hyperspectral Analysis of Soils
During 2002-2003 field experiments were conducted to determine whether quantification of soil nutrient content and disturbance using spectral analyses can be done in situ, i.e. without bringing soil samples back to the lab. The spectral library of 397 phase1 reflectance observations and the biogeochemical variables measured on them will be used develop library matching technique to predict the biogeochemical makeup of new reflectance measurements based on library matching indices. This will then be compared to the PLS (partial least squares) based predictions. The accuracy of these techniques will be compared. Spectral analysis of all samples will be completed and biogeochemical analysis on 10% will be done to check model stability.
The in situ study indicated that soil moisture in the field significantly confounds interpretation of the spectra. A study to determine whether moisture content can be accounted for in predictive models will be undertaken. If successful, the procedure will be used to map soil nutrient content and disturbance for a representative watershed (Bonham) using the field spectrometer.  The soil nutrient content maps will be provided to the hydrology group for comparison with stream chemistry. Statistical and data analyses and publication preparation will be completed.
6.2 VEGETATION
Analysis of vegetation community structure and composition with respect to disturbance and soil characteristics will be completed. Similarities between silvicultural and military impacts will be investigated. An attempt will be made to sort Phase I data by time since clear cut, depending on availability of data. CCA and Indicator analysis of Phase I data will repeated after realignment by silvicultural treatment. Publications will be prepared and submitted.
6.3 HYDROLOGY
6.3.1 Sediment Water Storage

Analysis of sediment water storage data will be completed and prepared for publication.
6.3.2 Watershed Hydrologic Budget


The throughfall model will be extended to generate distributed water input data for the entire Fort Benning region. A GIS framework will be used to characterize the water input. Throughfall data will be submitted to the ECMI database.

Routine stream, precipitation, and water chemistry monitoring was completed during FY2003. The Riparian Ecosystem Management Model will be developed and tested. Other analyses to determine hydrological indicators of environmental change will include relationships between hydrological indicators, watershed physical characteristics, solute concentrations, vegetation classes and land use in the University of Florida and ECMI watersheds. Analyses will be completed and prepared for publication.
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Bhat, S., S.R. Satti, J.M. Jacobs, K. Hatfield, Ecological Indicators in Diversified Forested Watersheds: Relationships between Watershed Characteristics and Stream Water Quality in Fort Benning, GA, Eos Trans. AGU, 84 (20), Fall Meet. Suppl., 2003.
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		125		74		1850		10406250		71		22		550		1757250		117		719		17975		126184500		82		10		250		1230000		107		667		16675		107053500		31		8		200		279000		58		733		18325		47828250		35		978		24450		51345000		38		1184		29600		67488000		36		1113		27825		60102000		42		974		24350		61362000		26		574		14350		16789500		19		4105		102625		87744375		34		1027		25675		52377000		29		212		5300		9222000		44		2494		62350		164604000		31		1100		27500		51150000		132		217		5425		32224500		80		14		350		1260000		146		432		10800		94608000		43		40		1000		2580000		165		1522		38050		376695000		171		639		15975		163903500		177		51		1275		10155375		185		184		4600		38295000		195		72		1800		21060000		193		314		7850		90903000		181		73		1825		19819500		183		135		3375		37057500		90		107		2675		10833750		133		64		1600		9576000		137		75		1875		15412500		98		8		200		1176000		137		46		1150		9453000		124		37		925		6882000		54		77		1925		4677750		44		499		12475		24700500		48		368		9200		26496000		45		761		19025		51367500		55		422		10550		34815000		54		566		14150		45846000

		126		98		2450		13891500		72		21		525		1701000		118		1275		31875		225675000		83		7		175		871500		108		619		15475		100278000		32		9		225		324000		59		554		13850		36771750		36		1861		46525		100494000		39		1072		26800		62712000		37		1227		30675		68098500		43		1154		28850		74433000		27		466		11650		14154750		20		4733		118325		106492500		35		1461		36525		76702500		30		250		6250		11250000		45		1982		49550		133785000		32		993		24825		47664000		133		256		6400		38304000		81		15		375		1366875		147		448		11200		98784000		44		48		1200		3168000		166		2627		65675		654123000		172		633		15825		163314000		178		38		950		7609500		186		183		4575		38292750		196		81		2025		23814000		194		438		10950		127458000		182		62		1550		16926000		184		171		4275		47196000		91		100		2500		10237500		134		65		1625		9798750		138		148		3700		30636000		99		13		325		1930500		138		77		1925		15939000		125		47		1175		8812500		55		76		1900		4702500		45		432		10800		21870000		49		376		9400		27636000		46		1125		28125		77625000		56		468		11700		39312000		55		546		13650		45045000

		127		121		3025		17287875		73		27		675		2217375		119		1206		30150		215271000		84		12		300		1512000		109		451		11275		73738500		33		12		300		445500		60		492		12300		33210000		37		1395		34875		77422500		40		1290		32250		77400000		38		1460		36500		83220000		44		1084		27100		71544000		28		442		11050		13923000		21		1121		28025		26483625		36		1158		28950		62532000		31		264		6600		12276000		46		1867		46675		128823000		33		841		21025		41629500		134		256		6400		38592000		82		26		650		2398500		148		433		10825		96126000		45		54		1350		3645000		167		1885		47125		472192500		173		999		24975		259240500		179		55		1375		11075625		187		123		3075		25876125		197		475		11875		140362500		195		475		11875		138937500		183		85		2125		23332500		185		209		5225		57997500		92		117		2925		12109500		135		78		1950		11846250		139		363		9075		75685500		100		38		950		5700000		139		155		3875		32317500		126		58		1450		10962000		56		82		2050		5166000		46		309		7725		15990750		50		433		10825		32475000		47		912		22800		64296000		57		532		13300		45486000		56		447		11175		37548000

		128		153		3825		22032000		74		26		650		2164500		120		1297		32425		233460000		85		14		350		1785000		110		425		10625		70125000		34		7		175		267750		61		582		14550		39939750		38		1537		38425		87609000		41		1086		27150		66789000		39		1092		27300		63882000		45		786		19650		53055000		29		569		14225		18563625		22		1107		27675		27398250		37		819		20475		45454500		32		270		6750		12960000		47		1596		39900		112518000		34		1071		26775		54621000		135		269		6725		40854375		83		21		525		1960875		149		498		12450		111303000		46		39		975		2691000		168		1168		29200		294336000		174		758		18950		197838000		180		51		1275		10327500		188		150		3750		31725000		198		355		8875		105435000		196		389		9725		114366000		184		508		12700		140208000		186		394		9850		109926000		93		101		2525		10567125		136		78		1950		11934000		140		484		12100		101640000		101		45		1125		6817500		140		193		4825		40530000		127		53		1325		10096500		57		100		2500		6412500		47		370		9250		19563750		51		428		10700		32742000		48		892		22300		64224000		58		600		15000		52200000		57		480		12000		41040000

		129		190		4750		27573750		75		34		850		2868750		121		1823		45575		330874500		86		18		450		2322000		111		538		13450		89577000		35		8		200		315000		62		1656		41400		115506000		39		1543		38575		90265500		42		598		14950		37674000		40		769		19225		46140000		46		950		23750		65550000		30		652		16300		22005000		23		1803		45075		46652625		38		746		18650		42522000		33		251		6275		12424500		48		1374		34350		98928000		35		1753		43825		92032500		136		345		8625		52785000		84		16		400		1512000		150		466		11650		104850000		47		34		850		2397000		169		2184		54600		553644000		175		546		13650		143325000		181		57		1425		11606625		189		202		5050		42950250		199		313		7825		93430500		197		374		9350		110517000		185		610		15250		169275000		187		370		9250		103785000		94		140		3500		14805000		137		111		2775		17107875		141		214		5350		45261000		102		48		1200		7344000		141		128		3200		27072000		128		49		1225		9408000		58		106		2650		6916500		48		373		9325		20142000		52		376		9400		29328000		49		635		15875		46672500		59		609		15225		53896500		58		453		11325		39411000

		130		252		6300		36855000		76		38		950		3249000		122		2174		54350		397842000		87		36		900		4698000		112		1091		27275		183288000		36		11		275		445500		63		1362		34050		96531750		40		1195		29875		71700000		43		528		13200		34056000		41		1423		35575		87514500		47		698		17450		49209000		31		683		17075		23819625		24		1706		42650		46062000		39		722		18050		42237000		34		382		9550		19482000		49		1049		26225		77101500		36		1421		35525		76734000		137		334		8350		51477750		85		16		400		1530000		151		486		12150		110079000		48		33		825		2376000		170		1120		28000		285600000		176		525		13125		138600000		182		66		1650		13513500		190		209		5225		44673750		200		349		8725		104700000		198		402		10050		119394000		186		872		21800		243288000		188		400		10000		112800000		95		126		3150		13466250		138		100		2500		15525000		142		110		2750		23430000		103		44		1100		6798000		142		72		1800		15336000		129		69		1725		13351500		59		158		3950		10487250		49		402		10050		22160250		53		341		8525		27109500		50		654		16350		49050000		60		657		16425		59130000		59		493		12325		43630500

		131		287		7175		42296625		77		24		600		2079000		123		1620		40500		298890000		88		26		650		3432000		113		1158		28950		196281000		37		9		225		374625		64		1141		28525		82152000		41		1041		26025		64021500		44		564		14100		37224000		42		1482		37050		93366000		48		759		18975		54648000		32		268		6700		9648000		25		1418		35450		39881250		40		559		13975		33540000		35		384		9600		20160000		50		885		22125		66375000		37		1253		31325		69541500		138		371		9275		57597750		86		17		425		1644750		152		445		11125		101460000		49		38		950		2793000		171		890		22250		228285000		177		483		12075		128236500		183		74		1850		15234750		191		194		4850		41685750		201		368		9200		110952000		199		412		10300		122982000		187		1001		25025		280780500		189		420		10500		119070000		96		165		4125		17820000		139		82		2050		12822750		143		106		2650		22737000		104		27		675		4212000		143		88		2200		18876000		130		67		1675		13065000		60		182		4550		12285000		50		351		8775		19743750		54		398		9950		32238000		51		703		17575		53779500		61		768		19200		70272000		60		474		11850		42660000

		132		368		9200		54648000		78		35		875		3071250		124		1668		41700		310248000		89		29		725		3871500		114		846		21150		144666000		38		25		625		1068750		65		1017		25425		74368125		42		995		24875		62685000		45		810		20250		54675000		43		1100		27500		70950000		49		672		16800		49392000		33		217		5425		8056125		26		1350		33750		39487500		41		678		16950		41697000		36		383		9575		20682000		51		935		23375		71527500		38		1166		29150		66462000		139		404		10100		63175500		87		15		375		1468125		153		462		11550		106029000		50		33		825		2475000		172		759		18975		195822000		178		613		15325		163671000		184		61		1525		12627000		192		181		4525		39096000		202		603		15075		182709000		200		606		15150		181800000		188		458		11450		129156000		190		395		9875		112575000		97		268		6700		29245500		140		92		2300		14490000		144		71		1775		15336000		105		37		925		5827500		144		52		1300		11232000		131		79		1975		15523500		61		225		5625		15440625		51		394		9850		22605750		55		472		11800		38940000		52		761		19025		59358000		62		767		19175		71331000		61		503		12575		46024500

		133		365		9125		54613125		79		37		925		3288375		125		1173		29325		219937500		90		35		875		4725000		115		675		16875		116437500		39		12		300		526500		66		1122		28050		83308500		43		1003		25075		64693500		46		729		18225		50301000		44		1210		30250		79860000		50		867		21675		65025000		34		294		7350		11245500		27		1584		39600		48114000		42		818		20450		51534000		37		427		10675		23698500		52		1064		26600		82992000		39		736		18400		43056000		140		397		9925		62527500		88		28		700		2772000		154		493		12325		113883000		51		25		625		1912500		173		587		14675		152326500		179		741		18525		198958500		185		60		1500		12487500		193		210		5250		45596250		203		1118		27950		340431000		201		559		13975		168538500		189		463		11575		131260500		191		558		13950		159867000		98		326		8150		35941500		141		118		2950		18717750		145		91		2275		19792500		106		38		950		6042000		145		49		1225		10657500		132		77		1925		15246000		62		227		5675		15833250		52		385		9625		22522500		56		482		12050		40488000		53		834		20850		66303000		63		829		20725		78340500		62		313		7825		29109000

		134		333		8325		50199750		80		34		850		3060000		126		1199		29975		226611000		91		22		550		3003000		116		654		16350		113796000		40		8		200		360000		67		1336		33400		100701000		44		803		20075		52998000		47		670		16750		47235000		45		1472		36800		99360000		51		737		18425		56380500		35		317		7925		12481875		28		1047		26175		32980500		43		558		13950		35991000		38		458		11450		26106000		53		876		21900		69642000		40		451		11275		27060000		141		586		14650		92954250		89		15		375		1501875		155		454		11350		105555000		52		21		525		1638000		174		467		11675		121887000		180		461		11525		124470000		186		44		1100		9207000		194		301		7525		65693250		204		1939		48475		593334000		202		504		12600		152712000		190		624		15600		177840000		192		986		24650		283968000		99		253		6325		28177875		142		107		2675		17093250		146		110		2750		24090000		107		38		950		6099000		146		76		1900		16644000		133		109		2725		21745500		63		231		5775		16372125		53		473		11825		28202625		57		450		11250		38475000		54		809		20225		65529000		64		811		20275		77856000		63		350		8750		33075000

		135		369		9225		56041875		81		43		1075		3918375		127		972		24300		185166000		92		24		600		3312000		117		711		17775		124780500		41		14		350		645750		68		905		22625		69232500		45		729		18225		49207500		48		710		17750		51120000		46		1072		26800		73968000		52		516		12900		40248000		36		205		5125		8302500		29		567		14175		18498375		44		480		12000		31680000		39		548		13700		32058000		54		633		15825		51273000		41		439		10975		26998500		142		683		17075		109109250		90		19		475		1923750		156		466		11650		109044000		53		35		875		2782500		175		420		10500		110250000		181		405		10125		109957500		187		87		2175		18302625		195		310		7750		68006250		205		702		17550		215865000		203		533		13325		162298500		191		450		11250		128925000		193		696		17400		201492000		100		281		7025		31612500		143		110		2750		17696250		147		97		2425		21388500		108		33		825		5346000		147		60		1500		13230000		134		108		2700		21708000		64		241		6025		17352000		54		706		17650		42889500		58		508		12700		44196000		55		1014		25350		83655000		65		839		20975		81802500		64		321		8025		30816000

		136		398		9950		60894000		82		64		1600		5904000		128		1364		34100		261888000		93		18		450		2511000		118		653		16325		115581000		42		12		300		567000		69		485		12125		37648125		46		675		16875		46575000		49		658		16450		48363000		47		819		20475		57739500		53		475		11875		37762500		37		168		4200		6993000		30		796		19900		26865000		45		576		14400		38880000		40		724		18100		43440000		55		668		16700		55110000		42		580		14500		36540000		143		652		16300		104890500		91		18		450		1842750		157		438		10950		103149000		54		30		750		2430000		176		287		7175		75768000		182		360		9000		98280000		188		122		3050		25803000		196		372		9300		82026000		206		666		16650		205794000		204		538		13450		164628000		192		303		7575		87264000		194		698		17450		203118000		101		256		6400		29088000		144		92		2300		14904000		148		186		4650		41292000		109		94		2350		15369000		148		80		2000		17760000		135		101		2525		20452500		65		280		7000		20475000		55		543		13575		33598125		59		790		19750		69915000		56		955		23875		80220000		66		819		20475		81081000		65		334		8350		32565000

		137		427		10675		65811375		83		59		1475		5509125		129		1496		37400		289476000		94		20		500		2820000		119		660		16500		117810000		43		8		200		387000		70		449		11225		35358750		47		669		16725		47164500		50		575		14375		43125000		48		677		16925		48744000		54		449		11225		36369000		38		138		3450		5899500		31		1019		25475		35537625		46		389		9725		26841000		41		793		19825		48769500		56		752		18800		63168000		43		900		22500		58050000		144		715		17875		115830000		92		21		525		2173500		158		540		13500		127980000		55		31		775		2557500		177		420		10500		111510000		183		473		11825		129838500		189		114		2850		24239250		197		492		12300		109039500		207		571		14275		177295500		205		510		12750		156825000		193		318		7950		92061000		195		630		15750		184275000		102		250		6250		28687500		145		127		3175		20716875		149		503		12575		112420500		110		155		3875		25575000		149		172		4300		38442000		136		97		2425		19788000		66		344		8600		25542000		56		624		15600		39312000		60		482		12050		43380000		57		687		17175		58738500		67		823		20575		82711500		66		361		9025		35739000

		138		436		10900		67689000		84		72		1800		6804000		130		1035		25875		201825000		95		24		600		3420000		120		530		13250		95400000		44		11		275		544500		71		447		11175		35704125		48		676		16900		48672000		51		440		11000		33660000		49		698		17450		51303000		55		375		9375		30937500		39		143		3575		6274125		32		761		19025		27396000		47		417		10425		29398500		42		722		18050		45486000		57		766		19150		65493000		44		825		20625		54450000		145		765		19125		124790625		93		25		625		2615625		159		650		16250		155025000		56		47		1175		3948000		178		388		9700		103596000		184		427		10675		117852000		190		174		4350		37192500		198		723		18075		161048250		208		556		13900		173472000		206		747		18675		230823000		194		322		8050		93702000		196		602		15050		176988000		103		279		6975		32329125		146		140		3500		22995000		150		1363		34075		306675000		111		99		2475		16483500		150		429		10725		96525000		137		84		2100		17262000		67		343		8575		25853625		57		722		18050		46298250		61		604		15100		55266000		58		699		17475		60813000		68		1078		26950		109956000		67		462		11550		46431000

		139		518		12950		81002250		85		86		2150		8223750		131		772		19300		151698000		96		22		550		3168000		121		445		11125		80767500		45		8		200		405000		72		562		14050		45522000		49		740		18500		54390000		52		356		8900		27768000		50		487		12175		36525000		56		370		9250		31080000		40		127		3175		5715000		33		454		11350		16854750		48		344		8600		24768000		43		578		14450		37281000		58		537		13425		46719000		45		239		5975		16132500		146		748		18700		122859000		94		38		950		4018500		160		742		18550		178080000		57		25		625		2137500		179		702		17550		188487000		185		385		9625		106837500		191		214		5350		45983250		199		922		23050		206412750		209		733		18325		229795500		207		440		11000		136620000		195		294		7350		85995000		197		684		17100		202122000		104		291		7275		34047000		147		116		2900		19183500		151		408		10200		92412000		112		84		2100		14112000		151		212		5300		48018000		138		86		2150		17802000		68		339		8475		25933500		58		552		13800		36018000		62		760		19000		70680000		59		1168		29200		103368000		69		978		24450		101223000		68		411		10275		41922000

		140		533		13325		83947500		86		110		2750		10642500		132		489		12225		96822000		97		22		550		3201000		122		428		10700		78324000		46		10		250		517500		73		609		15225		50014125		50		651		16275		48825000		53		429		10725		34105500		51		525		13125		40162500		57		374		9350		31977000		41		131		3275		6042375		34		347		8675		13272750		49		298		7450		21903000		44		816		20400		53856000		59		589		14725		52126500		46		171		4275		11799000		147		685		17125		113281875		95		41		1025		4381875		161		755		18875		182332500		58		32		800		2784000		180		1240		31000		334800000		186		311		7775		86769000		192		186		4650		40176000		200		1101		27525		247725000		210		670		16750		211050000		208		415		10375		129480000		196		325		8125		95550000		198		669		16725		198693000		105		286		7150		33783750		148		116		2900		19314000		152		284		7100		64752000		113		77		1925		13051500		152		106		2650		24168000		139		77		1925		16054500		69		408		10200		31671000		59		766		19150		50843250		63		702		17550		66339000		60		734		18350		66060000		70		1039		25975		109095000		69		431		10775		44608500

		141		544		13600		86292000		87		120		3000		11745000		133		483		12075		96358500		98		21		525		3087000		123		410		10250		75645000		47		11		275		581625		74		636		15900		52947000		51		616		15400		47124000		54		387		9675		31347000		52		451		11275		35178000		58		346		8650		30102000		42		102		2550		4819500		35		262		6550		10316250		50		242		6050		18150000		45		1272		31800		85860000		60		537		13425		48330000		47		177		4425		12478500		148		1006		25150		167499000		96		26		650		2808000		162		857		21425		208251000		59		47		1175		4159500		181		923		23075		250594500		187		467		11675		130993500		193		175		4375		37996875		201		1096		27400		247833000		211		680		17000		215220000		209		351		8775		110038500		197		357		8925		105493500		199		597		14925		178204500		106		293		7325		34940250		149		120		3000		20115000		153		212		5300		48654000		114		75		1875		12825000		153		104		2600		23868000		140		85		2125		17850000		70		435		10875		34256250		60		424		10600		28620000		64		820		20500		78720000		61		709		17725		64873500		71		1203		30075		128119500		70		408		10200		42840000

		142		677		16925		108150750		88		117		2925		11583000		134		273		6825		54873000		99		20		500		2970000		124		420		10500		78120000		48		21		525		1134000		75		594		14850		50118750		52		617		15425		48126000		55		293		7325		24172500		53		481		12025		38239500		59		289		7225		25576500		43		97		2425		4692375		36		223		5575		9031500		51		204		5100		15606000		46		875		21875		60375000		61		489		12225		44743500		48		195		4875		14040000		149		1834		45850		307424250		97		29		725		3164625		163		676		16900		165282000		60		35		875		3150000		182		315		7875		85995000		188		1574		39350		443868000		194		196		4900		42777000		202		1105		27625		251111250		212		1015		25375		322770000		210		392		9800		123480000		198		403		10075		119691000		200		494		12350		148200000		107		434		10850		52242750		150		110		2750		18562500		154		200		5000		46200000		115		78		1950		13455000		154		103		2575		23793000		141		72		1800		15228000		71		678		16950		54155250		61		458		11450		31430250		65		840		21000		81900000		62		541		13525		50313000		72		1108		27700		119664000		71		429		10725		45688500

		143		710		17750		114221250		89		109		2725		10913625		135		178		4450		36045000		100		84		2100		12600000		125		465		11625		87187500		49		10		250		551250		76		670		16750		57285000		53		623		15575		49528500		56		300		7500		25200000		54		444		11100		35964000		60		396		9900		35640000		44		92		2300		4554000		37		191		4775		7950375		52		136		3400		10608000		47		740		18500		52170000		62		302		7550		28086000		49		190		4750		13965000		150		1606		40150		271012500		98		59		1475		6504750		164		800		20000		196800000		61		38		950		3477000		183		271		6775		74389500		189		1047		26175		296824500		195		203		5075		44533125		203		1066		26650		243447750		213		750		18750		239625000		211		407		10175		128815500		199		488		12200		145668000		201		572		14300		172458000		108		419		10475		50908500		151		137		3425		23272875		155		254		6350		59055000		116		74		1850		12876000		155		83		2075		19297500		142		88		2200		18744000		72		418		10450		33858000		62		451		11275		31457250		66		788		19700		78012000		63		612		15300		57834000		73		780		19500		85410000		72		511		12775		55188000

		144		579		14475		93798000		90		99		2475		10023750		136		202		5050		41208000		101		57		1425		8635500		126		457		11425		86373000		50		14		350		787500		77		538		13450		46604250		54		526		13150		42606000		57		305		7625		26077500		55		336		8400		27720000		61		482		12050		44103000		45		80		2000		4050000		38		163		4075		6968250		53		125		3125		9937500		48		1082		27050		77904000		63		211		5275		19939500		50		179		4475		13425000		151		1624		40600		275877000		99		35		875		3898125		165		769		19225		190327500		62		45		1125		4185000		184		219		5475		60444000		190		1935		48375		551475000		196		238		5950		52479000		204		1148		28700		263466000		214		570		14250		182970000		212		408		10200		129744000		200		474		11850		142200000		202		544		13600		164832000		109		354		8850		43409250		152		136		3400		23256000		156		233		5825		54522000		117		71		1775		12460500		156		105		2625		24570000		143		73		1825		15658500		73		389		9725		31946625		63		421		10525		29838375		67		537		13425		53968500		64		606		15150		58176000		74		635		15875		70485000		73		641		16025		70189500

		145		498		12450		81236250		91		111		2775		11363625		137		233		5825		47881500		102		64		1600		9792000		127		458		11450		87249000		51		21		525		1204875		78		478		11950		41944500		55		409		10225		33742500		58		316		7900		27492000		56		357		8925		29988000		62		320		8000		29760000		46		90		2250		4657500		39		145		3625		6361875		54		112		2800		9072000		49		1265		31625		92977500		64		242		6050		23232000		51		193		4825		14764500		152		1822		45550		311562000		100		30		750		3375000		166		618		15450		153882000		63		50		1250		4725000		185		130		3250		36075000		191		1258		31450		360417000		197		215		5375		47649375		205		1396		34900		321952500		215		602		15050		194145000		213		406		10150		129717000		201		529		13225		159493500		203		544		13600		165648000		110		351		8775		43436250		153		111		2775		19105875		157		248		6200		58404000		118		112		2800		19824000		157		104		2600		24492000		144		70		1750		15120000		74		469		11725		39044250		64		489		12225		35208000		68		543		13575		55386000		65		567		14175		55282500		75		554		13850		62325000		74		585		14625		64935000

		146		430		10750		70627500		92		101		2525		10453500		138		214		5350		44298000		103		77		1925		11896500		128		545		13625		104640000		52		31		775		1813500		79		497		12425		44170875		56		361		9025		30324000		59		324		8100		28674000		57		386		9650		33003000		63		309		7725		29200500		47		90		2250		4758750		40		155		3875		6975000		55		120		3000		9900000		50		1067		26675		80025000		65		198		4950		19305000		52		203		5075		15834000		153		1709		42725		294161625		101		32		800		3636000		167		674		16850		168837000		64		38		950		3648000		186		95		2375		26505000		192		818		20450		235584000		198		255		6375		56801250		206		1485		37125		344148750		216		657		16425		212868000		214		459		11475		147339000		202		579		14475		175437000		204		491		12275		150246000		111		344		8600		42957000		154		131		3275		22695750		158		475		11875		112575000		119		257		6425		45874500		158		171		4275		40527000		145		85		2125		18487500		75		424		10600		35775000		65		737		18425		53893125		69		619		15475		64066500		66		639		15975		63261000		76		539		13475		61446000		75		493		12325		55462500

		147		418		10450		69126750		93		108		2700		11299500		139		207		5175		43159500		104		79		1975		12324000		129		479		11975		92686500		53		24		600		1431000		80		507		12675		45630000		57		358		8950		30609000		60		348		8700		31320000		58		330		8250		28710000		64		289		7225		27744000		48		71		1775		3834000		41		86		2150		3966750		56		114		2850		9576000		51		939		23475		71833500		66		214		5350		21186000		53		237		5925		18841500		154		1078		26950		186763500		102		32		800		3672000		168		577		14425		145404000		65		47		1175		4582500		187		66		1650		18513000		193		807		20175		233626500		199		254		6350		56864250		207		932		23300		217039500		217		607		15175		197578500		215		442		11050		142545000		203		545		13625		165952500		205		498		12450		153135000		112		379		9475		47754000		155		153		3825		26679375		159		2027		50675		483439500		120		439		10975		79020000		159		428		10700		102078000		146		76		1900		16644000		76		922		23050		78831000		66		560		14000		41580000		70		586		14650		61530000		67		789		19725		79294500		77		560		14000		64680000		76		519		12975		59166000

		148		430		10750		71595000		94		98		2450		10363500		140		213		5325		44730000		105		85		2125		13387500		130		450		11250		87750000		54		17		425		1032750		81		615		15375		56041875		58		344		8600		29928000		61		387		9675		35410500		59		346		8650		30621000		65		359		8975		35002500		49		53		1325		2921625		42		74		1850		3496500		57		118		2950		10089000		52		1122		28050		87516000		67		212		5300		21306000		54		244		6100		19764000		155		929		23225		161994375		103		23		575		2665125		169		653		16325		165535500		66		36		900		3564000		188		54		1350		15228000		194		889		22225		258699000		200		361		9025		81225000		208		807		20175		188838000		218		723		18075		236421000		216		520		13000		168480000		204		555		13875		169830000		206		388		9700		119892000		113		359		8975		45637875		156		170		4250		29835000		160		1422		35550		341280000		121		287		7175		52090500		160		680		17000		163200000		147		85		2125		18742500		77		612		15300		53014500		67		627		15675		47260125		71		449		11225		47818500		68		846		21150		86292000		78		491		12275		57447000		77		553		13825		63871500

		149		524		13100		87835500		95		97		2425		10366875		141		195		4875		41242500		106		85		2125		13515000		131		388		9700		76242000		55		26		650		1608750		82		438		10950		40405500		59		294		7350		26019000		62		457		11425		42501000		60		358		8950		32220000		66		322		8050		31878000		50		61		1525		3431250		43		90		2250		4353750		58		114		2850		9918000		53		1022		25550		81249000		68		215		5375		21930000		55		265		6625		21862500		156		1019		25475		178834500		104		30		750		3510000		170		797		19925		203235000		67		46		1150		4623000		189		53		1325		15025500		195		1822		45550		532935000		201		459		11475		103791375		209		538		13450		126497250		219		951		23775		312403500		217		520		13000		169260000		205		575		14375		176812500		207		428		10700		132894000		114		407		10175		52197750		157		263		6575		46452375		161		687		17175		165910500		122		204		5100		37332000		161		349		8725		84283500		148		96		2400		21312000		78		581		14525		50982750		68		664		16600		50796000		72		419		10475		45252000		69		739		18475		76486500		79		440		11000		52140000		78		736		18400		86112000

		150		655		16375		110531250		96		92		2300		9936000		142		195		4875		41535000		107		127		3175		20383500		132		429		10725		84942000		56		27		675		1701000		83		469		11725		43792875		60		308		7700		27720000		63		431		10775		40729500		61		374		9350		34221000		67		220		5500		22110000		51		81		2025		4647375		44		91		2275		4504500		59		84		2100		7434000		54		838		20950		67878000		69		160		4000		16560000		56		333		8325		27972000		157		2906		72650		513272250		105		31		775		3661875		171		994		24850		254961000		68		56		1400		5712000		190		47		1175		13395000		196		755		18875		221970000		202		470		11750		106807500		210		370		9250		87412500		220		801		20025		264330000		218		935		23375		305745000		206		678		16950		209502000		208		475		11875		148200000		115		414		10350		53561250		158		304		7600		54036000		162		382		9550		92826000		123		154		3850		28413000		162		218		5450		52974000		149		91		2275		20338500		79		694		17350		61679250		69		532		13300		41296500		73		489		12225		53545500		70		781		19525		82005000		80		362		9050		43440000		79		756		18900		89586000

		151		622		15550		105662250		97		99		2475		10803375		143		200		5000		42900000		108		174		4350		28188000		133		405		10125		80797500		57		35		875		2244375		84		505		12625		47722500		61		328		8200		30012000		64		418		10450		40128000		62		420		10500		39060000		68		286		7150		29172000		52		49		1225		2866500		45		109		2725		5518125		60		83		2075		7470000		55		990		24750		81675000		70		149		3725		15645000		57		399		9975		34114500		158		1974		49350		350878500		106		31		775		3696750		172		1287		32175		332046000		69		41		1025		4243500		191		34		850		9741000		197		276		6900		81558000		203		548		13700		125149500		211		332		8300		78808500		221		710		17750		235365000		219		776		19400		254916000		207		803		20075		249331500		209		429		10725		134491500		116		448		11200		58464000		159		296		7400		52947000		163		318		7950		77751000		124		121		3025		22506000		163		184		4600		44988000		150		81		2025		18225000		80		493		12325		44370000		70		665		16625		52368750		74		499		12475		55389000		71		688		17200		73272000		81		369		9225		44833500		80		737		18425		88440000

		152		696		17400		119016000		98		110		2750		12127500		144		204		5100		44064000		109		229		5725		37441500		134		429		10725		86229000		58		38		950		2479500		85		619		15475		59191875		62		365		9125		33945000		65		569		14225		55477500		63		329		8225		31090500		69		216		5400		22356000		53		52		1300		3100500		46		94		2350		4864500		61		54		1350		4941000		56		939		23475		78876000		71		160		4000		17040000		58		536		13400		46632000		159		1665		41625		297826875		107		48		1200		5778000		173		837		20925		217201500		70		39		975		4095000		192		27		675		7776000		198		194		4850		57618000		204		593		14825		136093500		212		345		8625		82282500		222		645		16125		214785000		220		815		20375		268950000		208		593		14825		185016000		210		473		11825		148995000		117		323		8075		42514875		160		353		8825		63540000		164		271		6775		66666000		125		150		3750		28125000		164		155		3875		38130000		151		69		1725		15628500		81		599		14975		54583875		71		625		15625		49921875		75		299		7475		33637500		72		604		15100		65232000		82		320		8000		39360000		81		587		14675		71320500

		153		969		24225		166789125		99		99		2475		11026125		145		203		5075		44152500		110		220		5500		36300000		135		418		10450		84645000		59		34		850		2256750		86		480		12000		46440000		63		440		11000		41580000		66		478		11950		47322000		64		401		10025		38496000		70		268		6700		28140000		54		51		1275		3098250		47		94		2350		4970250		62		52		1300		4836000		57		600		15000		51300000		72		128		3200		13824000		59		482		12050		42657000		160		1309		32725		235620000		108		48		1200		5832000		174		1098		27450		286578000		71		38		950		4047000		193		26		650		7527000		199		183		4575		54625500		205		574		14350		132378750		213		323		8075		77398875		223		561		14025		187654500		221		517		12925		171385500		209		556		13900		174306000		211		461		11525		145906500		118		437		10925		58011750		161		414		10350		74985750		165		259		6475		64102500		126		149		3725		28161000		165		160		4000		39600000		152		97		2425		22116000		82		782		19550		72139500		72		493		12325		39933000		76		270		6750		30780000		73		637		15925		69751500		83		329		8225		40960500		82		539		13475		66297000

		154		902		22550		156271500		100		127		3175		14287500		146		204		5100		44676000		111		245		6125		40792500		136		452		11300		92208000		60		37		925		2497500		87		578		14450		56571750		64		399		9975		38304000		67		345		8625		34672500		65		354		8850		34515000		71		205		5125		21832500		55		47		1175		2908125		48		110		2750		5940000		63		41		1025		3874500		58		578		14450		50286000		73		125		3125		13687500		60		431		10775		38790000		161		2082		52050		377102250		109		28		700		3433500		175		699		17475		183487500		72		51		1275		5508000		194		39		975		11349000		200		283		7075		84900000		206		703		17575		162920250		214		312		7800		75114000		224		467		11675		156912000		222		457		11425		152181000		210		557		13925		175455000		212		538		13450		171084000		119		416		10400		55692000		162		463		11575		84381750		166		316		7900		78684000		127		141		3525		26860500		166		196		4900		48804000		153		79		1975		18130500		83		665		16625		62094375		73		485		12125		39830625		77		310		7750		35805000		74		553		13825		61383000		84		343		8575		43218000		83		615		15375		76567500

		155		795		19875		138628125		101		132		3300		14998500		147		252		6300		55566000		112		303		7575		50904000		137		390		9750		80145000		61		30		750		2058750		88		710		17750		70290000		65		466		11650		45435000		68		266		6650		27132000		66		180		4500		17820000		72		289		7225		31212000		56		24		600		1512000		49		96		2400		5292000		64		40		1000		3840000		59		554		13850		49029000		74		116		2900		12876000		61		441		11025		40351500		162		1206		30150		219793500		110		54		1350		6682500		176		604		15100		159456000		73		44		1100		4818000		195		40		1000		11700000		201		293		7325		88339500		207		785		19625		182806875		215		313		7825		75706875		225		485		12125		163687500		223		405		10125		135472500		211		483		12075		152869500		213		579		14475		184990500		120		464		11600		62640000		163		484		12100		88753500		167		331		8275		82915500		128		195		4875		37440000		167		176		4400		44088000		154		81		2025		18711000		84		554		13850		52353000		74		376		9400		31302000		78		252		6300		29484000		75		498		12450		56025000		85		331		8275		42202500		84		535		13375		67410000

		156		973		24325		170761500		102		171		4275		19622250		148		219		5475		48618000		113		359		8975		60850500		138		334		8350		69138000		62		44		1100		3069000		89		818		20450		81902250		66		496		12400		49104000		69		239		5975		24736500		67		184		4600		18492000		73		270		6750		29565000		57		24		600		1539000		50		101		2525		5681250		65		38		950		3705000		60		487		12175		43830000		75		131		3275		14737500		62		425		10625		39525000		163		1023		25575		187592625		111		37		925		4620375		177		507		12675		134608500		74		42		1050		4662000		196		26		650		7644000		202		155		3875		46965000		208		601		15025		140634000		216		252		6300		61236000		226		407		10175		137973000		224		495		12375		166320000		212		483		12075		153594000		214		529		13225		169809000		121		357		8925		48596625		164		495		12375		91327500		168		600		15000		151200000		129		335		8375		64822500		168		307		7675		77364000		155		84		2100		19530000		85		483		12075		46186875		75		345		8625		29109375		79		295		7375		34957500		76		399		9975		45486000		86		284		7100		36636000		85		506		12650		64515000

		157		1240		31000		219015000		103		227		5675		26303625		149		216		5400		48276000		114		524		13100		89604000		139		442		11050		92157000		63		34		850		2409750		90		666		16650		67432500		67		483		12075		48541500		70		245		6125		25725000		68		209		5225		21318000		74		240		6000		26640000		58		31		775		2022750		51		78		1950		4475250		66		28		700		2772000		61		380		9500		34770000		76		95		2375		10830000		63		426		10650		40257000		164		1256		31400		231732000		112		36		900		4536000		178		464		11600		123888000		75		47		1175		5287500		197		26		650		7683000		203		165		4125		50242500		209		634		15850		149069250		217		251		6275		61275375		227		403		10075		137221500		225		507		12675		171112500		213		394		9850		125883000		215		457		11425		147382500		122		346		8650		47488500		165		635		15875		117871875		169		1381		34525		350083500		130		453		11325		88335000		169		645		16125		163507500		156		96		2400		22464000		86		463		11575		44795250		76		308		7700		26334000		80		266		6650		31920000		77		429		10725		49549500		87		293		7325		38236500		86		452		11300		58308000

		158		1244		31100		221121000		104		192		4800		22464000		150		250		6250		56250000		115		1216		30400		209760000		140		411		10275		86310000		64		33		825		2376000		91		521		13025		53337375		68		599		14975		61098000		71		238		5950		25347000		69		199		4975		20596500		75		177		4425		19912500		59		28		700		1858500		52		79		1975		4621500		67		33		825		3316500		62		466		11650		43338000		77		83		2075		9586500		64		408		10200		39168000		165		581		14525		107848125		113		37		925		4703625		179		595		14875		159757500		76		40		1000		4560000		198		20		500		5940000		204		165		4125		50490000		210		590		14750		139387500		218		230		5750		56407500		228		371		9275		126882000		226		444		11100		150516000		214		356		8900		114276000		216		470		11750		152280000		123		370		9250		51198750		166		632		15800		118026000		170		2969		74225		757095000		131		274		6850		53841000		170		1314		32850		335070000		157		92		2300		21666000		87		526		13150		51482250		77		326		8150		28239750		81		244		6100		29646000		78		324		8100		37908000		88		243		6075		32076000		87		399		9975		52069500

		159		1241		31025		221983875		105		172		4300		20317500		151		274		6850		62061000		116		1246		31150		216804000		141		459		11475		97078500		65		38		950		2778750		92		411		10275		42538500		69		721		18025		74623500		72		178		4450		19224000		70		118		2950		12390000		76		153		3825		17442000		60		15		375		1012500		53		94		2350		5604750		68		44		1100		4488000		63		404		10100		38178000		78		78		1950		9126000		65		418		10450		40755000		166		325		8125		60693750		114		48		1200		6156000		180		560		14000		151200000		77		37		925		4273500		199		16		400		4776000		205		226		5650		69495000		211		564		14100		133879500		219		195		4875		48043125		229		335		8375		115072500		227		622		15550		211791000		215		302		7550		97395000		217		581		14525		189115500		124		622		15550		86769000		167		974		24350		182990250		171		744		18600		190836000		132		197		4925		39006000		171		499		12475		127993500		158		119		2975		28203000		88		696		17400		68904000		78		292		7300		25623000		82		336		8400		41328000		79		304		7600		36024000		89		248		6200		33108000		88		375		9375		49500000

		160		1204		30100		216720000		106		222		5550		26473500		152		382		9550		87096000		117		1568		39200		275184000		142		412		10300		87756000		66		39		975		2895750		93		373		9325		39025125		70		599		14975		62895000		73		179		4475		19600500		71		126		3150		13419000		77		155		3875		17902500		61		21		525		1441125		54		103		2575		6257250		69		24		600		2484000		64		333		8325		31968000		79		74		1850		8769000		66		288		7200		28512000		167		234		5850		43962750		115		30		750		3881250		181		640		16000		173760000		78		48		1200		5616000		200		20		500		6000000		206		237		5925		73233000		212		607		15175		144769500		220		238		5950		58905000		230		408		10200		140760000		228		461		11525		157662000		216		401		10025		129924000		218		533		13325		174291000		125		660		16500		92812500		168		891		22275		168399000		172		492		12300		126936000		133		186		4650		37107000		172		326		8150		84108000		159		102		2550		24327000		89		507		12675		50763375		79		293		7325		26040375		83		336		8400		41832000		80		296		7400		35520000		90		209		5225		28215000		89		442		11050		59007000

		161		1528		38200		276759000		107		222		5550		26723250		153		441		11025		101209500		118		961		24025		170097000		143		564		14100		120978000		67		47		1175		3542625		94		493		12325		52134750		71		658		16450		70077000		74		191		4775		21201000		72		123		3075		13284000		78		132		3300		15444000		62		26		650		1813500		55		88		2200		5445000		70		17		425		1785000		65		393		9825		38317500		80		65		1625		7800000		67		156		3900		15678000		168		215		5375		40635000		116		68		1700		8874000		182		632		15800		172536000		79		44		1100		5214000		201		17		425		5125500		207		133		3325		41296500		213		559		13975		133950375		221		239		5975		59421375		231		477		11925		165280500		229		241		6025		82783500		217		377		9425		122713500		219		591		14775		194143500		126		508		12700		72009000		169		922		23050		175295250		173		326		8150		84597000		134		166		4150		33366000		173		243		6075		63058500		160		143		3575		34320000		90		560		14000		56700000		80		320		8000		28800000		84		251		6275		31626000		81		277		6925		33655500		91		230		5750		31395000		90		379		9475		51165000

		162		1601		40025		291782250		108		249		6225		30253500		154		230		5750		53130000		119		1119		27975		199741500		144		243		6075		52488000		68		25		625		1912500		95		396		9900		42322500		72		602		15050		65016000		75		176		4400		19800000		73		145		3625		15877500		79		162		4050		19197000		63		28		700		1984500		56		112		2800		7056000		71		33		825		3514500		66		308		7700		30492000		81		57		1425		6925500		68		188		4700		19176000		169		211		5275		40116375		117		133		3325		17506125		183		442		11050		121329000		80		35		875		4200000		202		14		350		4242000		208		116		2900		36192000		214		594		14850		143005500		222		296		7400		73926000		232		516		12900		179568000		230		240		6000		82800000		218		347		8675		113469000		220		509		12725		167970000		127		352		8800		50292000		170		850		21250		162562500		174		281		7025		73341000		135		149		3725		30172500		174		208		5200		54288000		161		163		4075		39364500		91		733		18325		75040875		81		361		9025		32896125		85		210		5250		26775000		82		287		7175		35301000		92		175		4375		24150000		91		481		12025		65656500

		163		1166		29150		213815250		109		249		6225		30533625		155		202		5050		46965000		120		717		17925		129060000		145		225		5625		48937500		69		44		1100		3415500		96		278		6950		30024000		73		478		11950		52341000		76		250		6250		28500000		74		165		4125		18315000		80		109		2725		13080000		64		24		600		1728000		57		88		2200		5643000		72		21		525		2268000		67		268		6700		26934000		82		43		1075		5289000		69		194		4850		20079000		170		178		4450		34042500		118		144		3600		19116000		184		418		10450		115368000		81		31		775		3766500		203		21		525		6394500		209		118		2950		36993000		215		510		12750		123356250		223		241		6025		60460875		233		407		10175		142246500		231		219		5475		75883500		219		345		8625		113332500		221		494		12350		163761000		128		263		6575		37872000		171		983		24575		189104625		175		258		6450		67725000		136		144		3600		29376000		175		202		5050		53025000		162		130		3250		31590000		92		1282		32050		132687000		82		315		7875		29058750		86		232		5800		29928000		83		288		7200		35856000		93		202		5050		28179000		92		660		16500		91080000

		164		649		16225		119740500		110		295		7375		36506250		156		183		4575		42822000		121		847		21175		153730500		146		188		4700		41172000		70		37		925		2913750		97		212		5300		23134500		74		504		12600		55944000		77		221		5525		25525500		75		163		4075		18337500		81		111		2775		13486500		65		36		900		2632500		58		86		2150		5611500		73		18		450		1971000		68		263		6575		26826000		83		57		1425		7096500		70		165		4125		17325000		171		188		4700		36166500		119		154		3850		20616750		185		427		10675		118492500		82		51		1275		6273000		204		11		275		3366000		210		59		1475		18585000		216		553		13825		134379000		224		224		5600		56448000		234		363		9075		127413000		232		288		7200		100224000		220		405		10125		133650000		222		587		14675		195471000		129		286		7150		41505750		172		871		21775		168538500		176		293		7325		77352000		137		210		5250		43155000		176		237		5925		62568000		163		118		2950		28851000		93		849		21225		88826625		83		193		4825		18021375		87		202		5050		26361000		84		280		7000		35280000		94		201		5025		28341000		93		947		23675		132106500

		165		526		13150		97638750		111		285		7125		35589375		157		191		4775		44980500		122		567		14175		103761000		147		195		4875		42997500		71		41		1025		3274875		98		159		3975		17529750		75		454		11350		51075000		78		261		6525		30537000		76		196		4900		22344000		82		131		3275		16113000		66		29		725		2153250		59		67		1675		4447125		74		23		575		2553000		69		295		7375		30532500		84		47		1175		5922000		71		164		4100		17466000		172		177		4425		34249500		120		131		3275		17685000		186		379		9475		105741000		83		39		975		4855500		205		12		300		3690000		211		8		200		2532000		217		450		11250		109856250		225		259		6475		65559375		235		353		8825		124432500		233		330		8250		115335000		221		320		8000		106080000		223		493		12325		164908500		130		286		7150		41827500		173		858		21450		166988250		177		321		8025		85225500		138		223		5575		46161000		177		254		6350		67437000		164		142		3550		34932000		94		764		19100		80793000		84		178		4450		16821000		88		212		5300		27984000		85		340		8500		43350000		95		210		5250		29925000		94		467		11675		65847000

		166		477		11925		89079750		112		323		8075		40698000		158		263		6575		62331000		123		535		13375		98707500		148		181		4525		40182000		72		53		1325		4293000		99		102		2550		11360250		76		392		9800		44688000		79		195		4875		23107500		77		242		6050		27951000		83		146		3650		18177000		67		28		700		2110500		60		86		2150		5805000		75		25		625		2812500		70		318		7950		33390000		85		52		1300		6630000		72		170		4250		18360000		173		123		3075		23938875		121		140		3500		19057500		187		570		14250		159885000		84		40		1000		5040000		206		16		400		4944000		212		5		125		1590000		218		562		14050		137830500		226		269		6725		68393250		236		330		8250		116820000		234		420		10500		147420000		222		339		8475		112887000		224		440		11000		147840000		131		244		6100		35959500		174		729		18225		142701750		178		443		11075		118281000		139		442		11050		92157000		178		314		7850		83838000		165		139		3475		34402500		95		774		19350		82721250		85		192		4800		18360000		89		231		5775		30838500		86		288		7200		37152000		96		202		5050		29088000		95		373		9325		53152500

		167		384		9600		72144000		113		294		7350		37374750		159		324		8100		77274000		124		537		13425		99882000		149		198		4950		44253000		73		46		1150		3777750		100		93		2325		10462500		77		404		10100		46662000		80		217		5425		26040000		78		207		5175		24219000		84		138		3450		17388000		68		35		875		2677500		61		60		1500		4117500		76		33		825		3762000		71		302		7550		32163000		86		59		1475		7611000		73		184		4600		20148000		174		107		2675		20945250		122		163		4075		22371750		188		610		15250		172020000		85		56		1400		7140000		207		10		250		3105000		213		6		150		1917000		219		608		15200		149796000		227		267		6675		68185125		237		306		7650		108783000		235		399		9975		140647500		223		508		12700		169926000		225		382		9550		128925000		132		220		5500		32670000		175		622		15550		122456250		179		760		19000		204060000		140		573		14325		120330000		179		557		13925		149554500		166		131		3275		32619000		96		789		19725		85212000		86		145		3625		14028750		90		218		5450		29430000		87		293		7325		38236500		97		227		5675		33028500		96		306		7650		44064000

		168		371		9275		70119000		114		394		9850		50530500		160		272		6800		65280000		125		573		14325		107437500		150		222		5550		49950000		74		46		1150		3829500		101		98		2450		11135250		78		383		9575		44811000		81		197		4925		23935500		79		111		2775		13153500		85		143		3575		18232500		69		40		1000		3105000		62		52		1300		3627000		77		29		725		3349500		72		342		8550		36936000		87		41		1025		5350500		74		184		4600		20424000		175		143		3575		28153125		123		167		4175		23108625		189		603		15075		170950500		86		57		1425		7353000		208		25		625		7800000		214		8		200		2568000		220		552		13800		136620000		228		247		6175		63355500		238		287		7175		102459000		236		322		8050		113988000		224		285		7125		95760000		226		346		8650		117294000		133		232		5800		34713000		176		647		16175		128106000		180		732		18300		197640000		141		327		8175		69160500		180		629		15725		169830000		167		151		3775		37825500		97		834		20850		91010250		87		150		3750		14681250		91		191		4775		26071500		88		288		7200		38016000		98		200		5000		29400000		97		318		7950		46269000

		169		315		7875		59889375		115		455		11375		58865625		161		225		5625		54337500		126		683		17075		129087000		151		205		5125		46432500		75		56		1400		4725000		102		53		1325		6081750		79		203		5075		24055500		82		190		4750		23370000		80		125		3125		15000000		86		123		3075		15867000		70		22		550		1732500		63		47		1175		3331125		78		24		600		2808000		73		290		7250		31755000		88		43		1075		5676000		75		177		4425		19912500		176		29		725		5742000		124		154		3850		21483000		190		661		16525		188385000		87		45		1125		5872500		209		16		400		5016000		215		4		100		1290000		221		543		13575		135003375		229		278		6950		71619750		239		268		6700		96078000		237		209		5225		74299500		225		290		7250		97875000		227		302		7550		102831000		134		204		5100		30753000		177		647		16175		128833875		181		306		7650		83079000		142		186		4650		39618000		181		470		11750		127605000		168		158		3950		39816000		98		716		17900		78939000		88		118		2950		11682000		92		204		5100		28152000		89		315		7875		42052500		99		249		6225		36976500		98		316		7900		46452000

		170		263		6575		50298750		116		572		14300		74646000		162		230		5750		55890000		127		542		13550		103251000		152		177		4425		40356000		76		63		1575		5386500		103		12		300		1390500		80		147		3675		17640000		83		190		4750		23655000		81		104		2600		12636000		87		87		2175		11353500		71		21		525		1677375		64		73		1825		5256000		79		24		600		2844000		74		302		7550		33522000		89		55		1375		7342500		76		192		4800		21888000		177		18		450		3584250		125		126		3150		17718750		191		460		11500		131790000		88		39		975		5148000		210		11		275		3465000		216		6		150		1944000		222		576		14400		143856000		230		276		6900		71415000		240		258		6450		92880000		238		246		6150		87822000		226		238		5950		80682000		228		285		7125		97470000		135		213		5325		32349375		178		682		17050		136570500		182		233		5825		63609000		143		181		4525		38824500		182		465		11625		126945000		169		178		4450		45123000		99		734		18350		81749250		89		106		2650		10613250		93		241		6025		33619500		90		251		6275		33885000		100		374		9350		56100000		99		333		8325		49450500

		171		310		7750		59636250		117		367		9175		48306375		163		205		5125		50122500		128		550		13750		105600000		153		167		4175		38326500		77		77		1925		6670125		104		4		100		468000		81		144		3600		17496000		84		157		3925		19782000		82		83		2075		10209000		88		94		2350		12408000		72		19		475		1539000		65		56		1400		4095000		80		43		1075		5160000		75		312		7800		35100000		90		51		1275		6885000		77		174		4350		20097000		178		7		175		1401750		126		141		3525		19986750		192		304		7600		87552000		89		45		1125		6007500		211		16		400		5064000		217		5		125		1627500		223		523		13075		131207625		231		235		5875		61070625		241		241		6025		87121500		239		258		6450		92493000		227		267		6675		90913500		229		257		6425		88279500		136		235		5875		35955000		179		711		17775		143177625		183		222		5550		60939000		144		168		4200		36288000		183		276		6900		75762000		170		196		4900		49980000		100		562		14050		63225000		90		104		2600		10530000		94		214		5350		30174000		91		229		5725		31258500		101		344		8600		52116000		100		374		9350		56100000

		172		284		7100		54954000		118		379		9475		50312250		164		213		5325		52398000		129		538		13450		104103000		154		156		3900		36036000		78		92		2300		8073000						0		0		82		175		4375		21525000		85		126		3150		16065000		83		54		1350		6723000		89		94		2350		12549000		73		11		275		903375		66		77		1925		5717250		81		40		1000		4860000		76		302		7550		34428000		91		48		1200		6552000		78		166		4150		19422000		179		5		125		1006875		127		140		3500		20002500		193		314		7850		90903000		90		53		1325		7155000		212		18		450		5724000		218		3		75		981000		224		515		12875		129780000		232		234		5850		61074000		242		221		5525		80223000		240		228		5700		82080000		228		274		6850		93708000		230		311		7775		107295000		137		203		5075		31287375		180		545		13625		110362500		184		157		3925		43332000		145		166		4150		36105000		184		247		6175		68172000		171		235		5875		60277500		101		517		12925		58744125		91		107		2675		10954125		95		189		4725		26932500		92		247		6175		34086000		102		310		7750		47430000		101		451		11275		68326500

		173		241		6025		46904625		119		390		9750		52211250		165		238		5950		58905000		130		560		14000		109200000		155		190		4750		44175000		79		180		4500		15997500						0		0		83		181		4525		22534500		86		114		2850		14706000		84		74		1850		9324000		90		114		2850		15390000		74		16		400		1332000		67		59		1475		4447125		82		37		925		4551000		77		301		7525		34765500		92		48		1200		6624000		79		142		3550		16827000										128		159		3975		22896000		194		310		7750		90210000		91		61		1525		8326500		213		18		450		5751000		219		5		125		1642500		225		485		12125		122765625		233		255		6375		66841875		243		264		6600		96228000		241		264		6600		95436000		229		259		6475		88966500		231		296		7400		102564000		138		216		5400		33534000		181		545		13625		110975625		185		188		4700		52170000		146		147		3675		32193000		185		239		5975		66322500		172		229		5725		59082000		102		632		15800		72522000		92		76		1900		7866000		96		191		4775		27504000		93		248		6200		34596000		103		328		8200		50676000		102		344		8600		52632000

		174		261		6525		51090750		120		380		9500		51300000		166		187		4675		46563000		131		510		12750		100215000		156		170		4250		39780000		80		162		4050		14580000						0		0		84		106		2650		13356000		87		118		2950		15399000		85		49		1225		6247500		91		91		2275		12421500		75		11		275		928125		68		77		1925		5890500		83		27		675		3361500		78		300		7500		35100000		93		56		1400		7812000		80		158		3950		18960000										129		175		4375		25396875		195		523		13075		152977500		92		69		1725		9522000		214		17		425		5457000		220		2		50		660000		226		446		11150		113395500		234		265		6625		69761250		244		257		6425		94062000		242		273		6825		99099000		230		250		6250		86250000		232		265		6625		92220000		139		187		4675		29242125		182		625		15625		127968750		186		214		5350		59706000		147		179		4475		39469500		186		257		6425		71703000		173		248		6200		64356000		103		1118		27950		129548250		93		83		2075		8683875		97		185		4625		26917500		94		175		4375		24675000		104		319		7975		49764000		103		405		10125		62572500

		175		252		6300		49612500		121		404		10100		54994500		167		243		6075		60871500		132		588		14700		116424000		157		225		5625		52987500		81		623		15575		56770875						0		0		85		86		2150		10965000		88		89		2225		11748000		86		68		1700		8772000		92		105		2625		14490000		76		12		300		1026000		69		57		1425		4424625		84		29		725		3654000		79		278		6950		32943000		94		33		825		4653000		81		155		3875		18832500										130		159		3975		23253750		196		686		17150		201684000		93		97		2425		13531500		215		23		575		7417500		221		1		25		331500		227		440		11000		112365000		235		217		5425		57369375		245		254		6350		93345000		243		266		6650		96957000		231		248		6200		85932000		233		285		7125		99607500		140		196		4900		30870000		183		594		14850		122289750		187		203		5075		56941500		148		195		4875		43290000		187		288		7200		80784000		174		257		6425		67077000		104		724		18100		84708000		94		81		2025		8565750		98		180		4500		26460000		95		157		3925		22372500		105		223		5575		35122500		104		351		8775		54756000

		176		233		5825		46134000		122		440		11000		60390000		168		218		5450		54936000		133		667		16675		133066500		158		187		4675		44319000		82		1578		39450		145570500						0		0		86		86		2150		11094000		89		60		1500		8010000		87		47		1175		6133500		93		133		3325		18553500		77		10		250		866250		70		81		2025		6378750		85		31		775		3952500		80		259		6475		31080000		95		28		700		3990000		82		168		4200		20664000										131		171		4275		25201125		197		204		5100		60282000		94		81		2025		11421000		216		31		775		10044000										228		375		9375		96187500		236		288		7200		76464000		246		224		5600		82656000		244		213		5325		77958000		232		248		6200		86304000		234		263		6575		92313000		141		164		4100		26014500		184		795		19875		164565000		188		332		8300		93624000		149		411		10275		91858500		188		364		9100		102648000		175		295		7375		77437500		105		887		22175		104776875		95		80		2000		8550000		99		153		3825		22720500		96		149		3725		21456000		106		256		6400		40704000		105		321		8025		50557500

		177		246		6150		48984750		123		526		13150		72785250		169		208		5200		52728000		134		798		19950		160398000		159		209		5225		49846500		83		1922		48050		179466750						0		0		87		45		1125		5872500		90		47		1175		6345000		88		48		1200		6336000		94		120		3000		16920000		78		3		75		263250		71		49		1225		3913875		86		26		650		3354000		81		300		7500		36450000		96		17		425		2448000		83		184		4600		22908000										132		138		3450		20493000		198		177		4425		52569000		95		99		2475		14107500		217		32		800		10416000										229		358		8950		92229750		237		317		7925		84520125		247		220		5500		81510000		245		240		6000		88200000		233		230		5750		80385000		235		270		6750		95175000		142		180		4500		28755000		185		801		20025		166708125		189		538		13450		152523000		150		394		9850		88650000		189		842		21050		238707000		176		361		9025		95304000		106		684		17100		81567000		96		71		1775		7668000		100		147		3675		22050000		97		131		3275		19060500		107		220		5500		35310000		106		216		5400		34344000

		178		261		6525		52265250		124		570		14250		79515000		170		185		4625		47175000		135		711		17775		143977500		160		201		5025		48240000		84		1224		30600		115668000						0		0		88		27		675		3564000		91		35		875		4777500		89		62		1550		8277000		95		104		2600		14820000		79		12		300		1066500		72		63		1575		5103000		87		24		600		3132000		82		354		8850		43542000		97		15		375		2182500		84		187		4675		23562000										133		174		4350		26034750		199		120		3000		35820000		96		86		2150		12384000		218		36		900		11772000										230		352		8800		91080000		238		241		6025		64527750		248		257		6425		95604000		246		278		6950		102582000		234		247		6175		86697000		236		252		6300		89208000		143		179		4475		28796625		186		555		13875		116133750		190		331		8275		94335000		151		243		6075		55039500		190		643		16075		183255000		177		342		8550		90801000		107		508		12700		61150500		97		65		1625		7093125		101		131		3275		19846500		98		138		3450		20286000		108		174		4350		28188000		107		250		6250		40125000

		179		241		6025		48531375		125		609		15225		85640625		171		187		4675		47965500		136		444		11100		90576000		161		168		4200		40572000		85		900		22500		86062500						0		0		89		1		25		133500		92		39		975		5382000		90		67		1675		9045000		96		92		2300		13248000		80		9		225		810000		73		70		1750		5748750		88		24		600		3168000		83		301		7525		37474500		98		15		375		2205000		85		160		4000		20400000										134		226		5650		34069500		200		119		2975		35700000		97		99		2475		14404500		219		40		1000		13140000										231		342		8550		88877250		239		250		6250		67218750		249		235		5875		87772500		247		231		5775		85585500		235		201		5025		70852500		237		287		7175		102028500		144		193		4825		31266000		187		507		12675		106660125		191		199		4975		57013500		152		221		5525		50388000		191		357		8925		102280500		178		327		8175		87309000		108		535		13375		65002500		98		56		1400		6174000		102		123		3075		18819000		99		118		2950		17523000		109		140		3500		22890000		108		229		5725		37098000

		180		251		6275		50827500		126		658		16450		93271500		172		217		5425		55986000		137		313		7825		64321500		162		193		4825		46899000		86		543		13575		52535250						0		0						0		0		93		30		750		4185000		91		60		1500		8190000		97		90		2250		13095000		81		8		200		729000		74		76		1900		6327000		89		21		525		2803500		84		262		6550		33012000		99		13		325		1930500		86		160		4000		20640000										135		248		6200		37665000		201		119		2975		35878500		98		86		2150		12642000		220		69		1725		22770000										232		303		7575		79083000		240		230		5750		62100000		250		186		4650		69750000		248		259		6475		96348000		236		199		4975		70446000		238		315		7875		112455000		145		218		5450		35561250		188		412		10300		87138000		192		154		3850		44352000		153		168		4200		38556000		192		222		5550		63936000		179		324		8100		86994000		109		520		13000		63765000		99		54		1350		6014250		103		127		3175		19621500		100		128		3200		19200000		110		143		3575		23595000		109		234		5850		38259000

		181		271		6775		55182375		127		629		15725		89868375		173		199		4975		51640500		138		274		6850		56718000		163		186		4650		45477000		87		618		15450		60486750						0		0						0		0		94		24		600		3384000		92		48		1200		6624000		98		130		3250		19110000		82		7		175		645750		75		70		1750		5906250		90		19		475		2565000		85		241		6025		30727500		100		14		350		2100000		87		123		3075		16051500										136		281		7025		42993000		202		116		2900		35148000		99		107		2675		15889500		221		87		2175		28840500										233		288		7200		75492000		241		251		6275		68052375		251		228		5700		85842000		249		221		5525		82543500		237		209		5225		74299500		239		318		7950		114003000		146		204		5100		33507000		189		420		10500		89302500		193		132		3300		38214000		154		178		4450		41118000		193		203		5075		58768500		180		281		7025		75870000		110		488		12200		60390000		100		56		1400		6300000		104		135		3375		21060000		101		138		3450		20907000		111		158		3950		26307000		110		234		5850		38610000

		182		297		7425		60810750		128		784		19600		112896000		174		382		9550		99702000		139		321		8025		66928500		164		199		4975		48954000		88		1112		27800		110088000						0		0						0		0		95		18		450		2565000		93		35		875		4882500		99		159		3975		23611500		83		5		125		466875		76		66		1650		5643000		91		13		325		1774500		86		211		5275		27219000		101		24		600		3636000		88		140		3500		18480000										137		193		4825		29746125		203		72		1800		21924000		100		122		3050		18300000		222		67		1675		22311000										234		322		8050		84766500		242		292		7300		79497000		252		276		6900		104328000		250		244		6100		91500000		238		197		4925		70329000		240		258		6450		92880000		147		193		4825		31917375		190		415		10375		88706250		194		131		3275		38121000		155		168		4200		39060000		194		172		4300		50052000		181		314		7850		85251000		111		516		12900		64435500		101		60		1500		6817500		105		124		3100		19530000		102		124		3100		18972000		112		172		4300		28896000		111		267		6675		44455500

		183		307		7675		63203625		129		746		18650		108263250		175		391		9775		102637500		140		394		9850		82740000		165		157		3925		38857500		89		1192		29800		119349000						0		0						0		0		96		17		425		2448000		94		32		800		4512000		100		194		4850		29100000		84		6		150		567000		77		61		1525		5284125		92		13		325		1794000		87		238		5950		31059000		102		15		375		2295000		89		104		2600		13884000										138		198		4950		30739500		204		81		2025		24786000		101		120		3000		18180000		223		568		14200		189996000										235		330		8250		87243750		243		254		6350		69437250		253		264		6600		100188000		251		234		5850		88101000		239		189		4725		67756500		241		289		7225		104473500		148		141		3525		23476500		191		386		9650		82941750		195		112		2800		32760000		156		174		4350		40716000		195		199		4975		58207500		182		293		7325		79989000		112		1281		32025		161406000		102		62		1550		7114500		106		130		3250		20670000		103		120		3000		18540000		113		174		4350		29493000		112		251		6275		42168000

		184		306		7650		63342000		130		890		22250		130162500		176		332		8300		87648000		141		916		22900		193734000		166		132		3300		32868000		90		857		21425		86771250						0		0						0		0		97		10		250		1455000		95		16		400		2280000		101		134		3350		20301000		85		8		200		765000		78		70		1750		6142500		93		9		225		1255500		88		211		5275		27852000		103		9		225		1390500		90		123		3075		16605000										139		179		4475		27991125		205		88		2200		27060000		102		119		2975		18207000		224		12		300		4032000										236		340		8500		90270000		244		241		6025		66154500		254		273		6825		104013000		252		206		5150		77868000		240		187		4675		67320000		242		290		7250		105270000		149		188		4700		31513500		192		393		9825		84888000		196		139		3475		40866000		157		214		5350		50397000		196		182		4550		53508000		183		345		8625		94702500		113		318		7950		40425750		103		56		1400		6489000		107		121		3025		19420500		104		131		3275		20436000		114		159		3975		27189000		113		211		5275		35764500

		185		403		10075		83874375		131		1101		27525		162259875		177		315		7875		83632500		142		574		14350		122262000		167		163		4075		40831500		91		698		17450		71457750						0		0						0		0		98		8		200		1176000		96		30		750		4320000		102		48		1200		7344000		86		5		125		483750		79		51		1275		4532625		94		11		275		1551000		89		185		4625		24697500		104		13		325		2028000		91		99		2475		13513500										140		209		5225		32917500		206		75		1875		23175000		103		111		2775		17149500		225		1		25		337500										237		351		8775		93585375		245		257		6425		70835625		255		334		8350		127755000		253		240		6000		91080000		241		197		4925		71215500		243		251		6275		91489500		150		162		4050		27337500		193		449		11225		97489125		197		122		3050		36051000		158		240		6000		56880000		197		219		5475		64714500		184		326		8150		89976000		114		281		7025		36038250		104		51		1275		5967000		108		103		2575		16686000		105		112		2800		17640000		115		180		4500		31050000		114		217		5425		37107000

		186		400		10000		83700000		132		1419		35475		210721500		178		426		10650		113742000		143		456		11400		97812000		168		154		3850		38808000		92		696		17400		72036000						0		0						0		0		99		10		250		1485000		97		33		825		4801500		103		13		325		2008500		87		8		200		783000		80		60		1500		5400000		95		16		400		2280000		90		229		5725		30915000		105		20		500		3150000		92		113		2825		15594000										141		184		4600		29187000		207		95		2375		29497500		104		102		2550		15912000																		238		419		10475		112187250		246		240		6000		66420000		256		404		10100		155136000		254		227		5675		86487000		242		191		4775		69333000		244		260		6500		95160000		151		169		4225		28708875		194		414		10350		90355500		198		175		4375		51975000		159		620		15500		147870000		198		253		6325		75141000		185		415		10375		115162500		115		268		6700		34672500		105		102		2550		12048750		109		122		3050		19947000		106		102		2550		16218000		116		172		4300		29928000		115		226		5650		38985000

		187		324		8100		68161500		133		1184		29600		177156000		179		377		9425		101224500		144		439		10975		94824000		169		147		3675		37264500		93		827		20675		86524875						0		0						0		0		100		9		225		1350000		98		39		975		5733000		104		1		25		156000		88		5		125		495000		81		65		1625		5923125		96		9		225		1296000		91		191		4775		26071500		106		13		325		2067000		93		105		2625		14647500										142		193		4825		30831750		208		59		1475		18408000		105		117		2925		18427500																		239		469		11725		126102375		247		223		5575		61966125		257		215		5375		82882500		255		226		5650		86445000		243		193		4825		70348500		245		257		6425		94447500		152		165		4125		28215000		195		348		8700		76342500		199		227		5675		67759500		160		526		13150		126240000		199		369		9225		110146500		186		404		10100		112716000		116		268		6700		34974000		106		67		1675		7989750		110		92		2300		15180000		107		99		2475		15889500		117		180		4500		31590000		116		242		6050		42108000

		188		355		8875		75082500		134		1014		25350		152860500		180		328		8200		88560000		145		389		9725		84607500		170		171		4275		43605000		94		745		18625		78783750						0		0						0		0		101		13		325		1969500		99		21		525		3118500						0		0		89		8		200		801000		82		65		1625		5996250		97		7		175		1018500		92		165		4125		22770000		107		17		425		2728500		94		92		2300		12972000										143		229		5725		36840375		209		58		1450		18183000		106		103		2575		16377000																		240		441		11025		119070000		248		201		5025		56079000		258		219		5475		84753000		256		230		5750		88320000		244		197		4925		72102000		246		321		8025		118449000		153		147		3675		25302375		196		401		10025		88420500		200		259		6475		77700000		161		309		7725		74623500		200		377		9425		113100000		187		332		8300		93126000		117		235		5875		30931875		107		71		1775		8546625		111		108		2700		17982000		108		108		2700		17496000		118		149		3725		26373000		117		228		5700		40014000

		189		255		6375		54219375		135		973		24325		147774375		181		289		7225		78463500		146		318		7950		69642000		171		171		4275		43861500		95		696		17400		74385000						0		0						0		0		102		7		175		1071000		100		19		475		2850000						0		0		90		8		200		810000		83		56		1400		5229000		98		6		150		882000		93		184		4600		25668000		108		17		425		2754000		95		87		2175		12397500										144		329		8225		53298000		210		60		1500		18900000		107		150		3750		24075000																		241		302		7550		81879750		249		231		5775		64708875		259		225		5625		87412500		257		215		5375		82882500		245		214		5350		78645000		247		214		5350		79287000		154		165		4125		28586250		197		328		8200		72693000		201		139		3475		41908500		162		222		5550		53946000		201		229		5725		69043500		188		295		7375		83190000		118		239		5975		31727250		108		81		2025		9841500		112		104		2600		17472000		109		96		2400		15696000		119		156		3900		27846000		118		217		5425		38409000

		190		219		5475		46811250		136		900		22500		137700000		182		295		7375		80535000		147		313		7825		69016500		172		221		5525		57018000		96		664		16600		71712000						0		0						0		0		103		4		100		618000		101		18		450		2727000						0		0		91		8		200		819000		84		54		1350		5103000		99		10		250		1485000		94		165		4125		23265000		109		32		800		5232000		96		103		2575		14832000										145		365		9125		59540625		211		51		1275		16141500		108		142		3550		23004000																		242		340		8500		92565000		250		244		6100		68625000		260		208		5200		81120000		258		220		5500		85140000		246		201		5025		74169000		248		221		5525		82212000		155		215		5375		37490625		198		355		8875		79076250		202		113		2825		34239000		163		173		4325		42298500		202		175		4375		53025000		189		307		7675		87034500		119		275		6875		36815625		109		53		1325		6499125		113		112		2800		18984000		110		84		2100		13860000		120		139		3475		25020000		119		233		5825		41590500

		191		251		6275		53933625		137		811		20275		124995375		183		278		6950		76311000		148		270		6750		59940000		173		148		3700		38406000		97		831		20775		90682875						0		0						0		0		104		6		150		936000		102		20		500		3060000						0		0		92		5		125		517500		85		56		1400		5355000		100		15		375		2250000		95		147		3675		20947500		110		23		575		3795000		97		92		2300		13386000										146		306		7650		50260500		212		73		1825		23214000		109		133		3325		21745500																		243		326		8150		89120250		251		247		6175		69746625		261		203		5075		79474500		259		232		5800		90132000		247		170		4250		62985000		249		194		4850		72459000		156		259		6475		45454500		199		313		7825		70072875		203		104		2600		31668000		164		191		4775		46986000		203		187		4675		56941500		190		360		9000		102600000		120		219		5475		29565000		110		67		1675		8291250		114		109		2725		18639000		111		73		1825		12154500		121		127		3175		23050500		120		200		5000		36000000

		192		236		5900		50976000		138		634		15850		98428500		184		300		7500		82800000		149		296		7400		66156000		174		164		4100		42804000		98		760		19000		83790000						0		0						0		0		105		4		100		630000		103		16		400		2472000						0		0		93		11		275		1150875		86		55		1375		5321250		101		4		100		606000		96		150		3750		21600000		111		13		325		2164500		98		101		2525		14847000										147		321		8025		53085375		213		44		1100		14058000		110		191		4775		31515000																		244		334		8350		91683000		252		188		4700		53298000		262		192		4800		75456000		260		240		6000		93600000		248		171		4275		63612000		250		181		4525		67875000		157		230		5750		40623750		200		340		8500		76500000		204		95		2375		29070000		165		224		5600		55440000		204		156		3900		47736000		191		409		10225		117178500		121		147		3675		20010375		111		66		1650		8241750		115		84		2100		14490000		112		90		2250		15120000		122		118		2950		21594000		121		211		5275		38296500

		193		276		6900		59926500		139		476		11900		74434500		185		245		6125		67987500		150		251		6275		56475000		175		149		3725		39112500		99		953		23825		106140375						0		0						0		0		106		3		75		477000		104		11		275		1716000						0		0		94		7		175		740250		87		54		1350		5285250		102		10		250		1530000		97		139		3475		20224500		112		8		200		1344000		99		92		2300		13662000										148		398		9950		66267000		214		47		1175		15087000		111		198		4950		32967000																		245		312		7800		85995000		253		197		4925		56071125		263		197		4925		77716500		261		240		6000		93960000		249		235		5875		87772500		251		171		4275		64381500		158		193		4825		34305750		201		209		5225		47260125		205		106		2650		32595000		166		217		5425		54033000		205		169		4225		51967500		192		352		8800		101376000		122		146		3650		20038500		112		78		1950		9828000		116		94		2350		16356000		113		70		1750		11865000		123		130		3250		23985000		122		193		4825		35319000

		194		493		12325		107597250		140		454		11350		71505000		186		240		6000		66960000		151		208		5200		47112000		176		178		4450		46992000		100		1173		29325		131962500						0		0						0		0		107		3		75		481500		105		16		400		2520000						0		0		95		10		250		1068750		88		53		1325		5247000		103		6		150		927000		98		155		3875		22785000		113		5		125		847500		100		101		2525		15150000										149		365		9125		61183125		215		42		1050		13545000		112		203		5075		34104000																		246		278		6950		76936500		254		223		5575		63722250		264		174		4350		68904000		262		244		6100		95892000		250		222		5550		83250000		252		175		4375		66150000		159		223		5575		39889125		202		214		5350		48631500		206		91		2275		28119000		167		224		5600		56112000		206		195		4875		60255000		193		349		8725		101035500		123		146		3650		20202750		113		65		1625		8263125		117		94		2350		16497000		114		77		1925		13167000		124		115		2875		21390000		123		115		2875		21217500

		195		695		17375		152465625		141		509		12725		80740125		187		331		8275		92845500		152		162		4050		36936000		177		158		3950		41949000		101		781		19525		88741125						0		0						0		0		108		4		100		648000		106		19		475		3021000						0		0		96		7		175		756000		89		54		1350		5406750		104		5		125		780000		99		143		3575		21235500		114		4		100		684000		101		129		3225		19543500										150		445		11125		75093750		216		40		1000		12960000		113		190		4750		32205000																		247		291		7275		80861625		255		228		5700		65407500		265		238		5950		94605000		263		196		4900		77322000		251		220		5500		82830000		253		115		2875		43642500		160		210		5250		37800000		203		235		5875		53668125		207		96		2400		29808000		168		330		8250		83160000		207		196		4900		60858000		194		365		9125		106215000		124		136		3400		18972000		114		59		1475		7566750		118		91		2275		16107000		115		60		1500		10350000		125		137		3425		25687500		124		143		3575		26598000

		196		557		13925		122818500		142		415		10375		66296250		188		314		7850		88548000		153		171		4275		39244500		178		172		4300		45924000		102		663		16575		76079250						0		0						0		0		109		2		50		327000		107		18		450		2889000						0		0		97		6		150		654750		90		54		1350		5467500		105		18		450		2835000		100		145		3625		21750000		115		3		75		517500		102		95		2375		14535000										151		359		8975		60985125		217		55		1375		17902500		114		167		4175		28557000																		248		357		8925		99603000		256		224		5600		64512000		266		238		5950		94962000		264		183		4575		72468000		252		247		6175		93366000		254		152		3800		57912000		161		198		4950		35862750		204		205		5125		47047500		208		124		3100		38688000		169		615		15375		155902500		208		223		5575		69576000		195		388		9700		113490000		125		131		3275		18421875		115		71		1775		9185625		119		93		2325		16600500		116		60		1500		10440000		126		86		2150		16254000		125		116		2900		21750000

		197		342		8550		75795750		143		320		8000		51480000		189		346		8650		98091000		154		154		3850		35574000		179		200		5000		53700000		103		503		12575		58285125						0		0						0		0		110		1		25		165000		108		20		500		3240000						0		0		98		1		25		110250		91		55		1375		5630625		106		7		175		1113000		101		139		3475		21058500		116		1		25		174000		103		103		2575		15913500										152		340		8500		58140000		218		54		1350		17658000		115		183		4575		31567500																		249		364		9100		101965500		257		233		5825		67366125		267		220		5500		88110000		265		166		4150		65985000		253		251		6275		95254500		255		150		3750		57375000		162		184		4600		33534000		205		189		4725		43588125		209		178		4450		55803000		170		602		15050		153510000		209		447		11175		140134500		196		314		7850		92316000		126		121		3025		17151750		116		48		1200		6264000		120		95		2375		17100000		117		62		1550		10881000		127		63		1575		12001500		126		115		2875		21735000

		198		263		6575		58583250		144		325		8125		52650000		190		288		7200		82080000		155		168		4200		39060000		180		123		3075		33210000		104		516		12900		60372000						0		0						0		0		111		4		100		666000		109		24		600		3924000						0		0		99		3		75		334125		92		67		1675		6934500		107		9		225		1444500		102		131		3275		20043000										104		78		1950		12168000										153		344		8600		59211000		219		55		1375		18067500		116		184		4600		32016000																		250		305		7625		85781250		258		291		7275		84462750		268		225		5625		90450000		266		167		4175		66633000		254		255		6375		97155000		256		119		2975		45696000		163		214		5350		39242250		206		172		4300		39861000		210		180		4500		56700000		171		369		9225		94648500		210		382		9550		120330000		197		338		8450		99879000		127		129		3225		18430875		117		52		1300		6844500		121		74		1850		13431000		118		66		1650		11682000		128		71		1775		13632000		127		115		2875		21907500

		199		207		5175		46342125		145		300		7500		48937500		191		189		4725		54148500		156		192		4800		44928000		181		148		3700		40182000		105		519		12975		61306875						0		0						0		0		112		2		50		336000		110		6		150		990000						0		0		100		3		75		337500		93		47		1175		4917375		108		4		100		648000		103		152		3800		23484000										105		77		1925		12127500										154		313		7825		54227250		220		53		1325		17490000		117		187		4675		32818500																		251		411		10275		116056125		259		279		6975		81293625		269		189		4725		76261500		267		194		4850		77697000		255		319		7975		122017500		257		114		2850		43947000		164		206		5150		38007000		207		180		4500		41917500		211		112		2800		35448000		172		223		5575		57534000		211		237		5925		75010500		198		293		7325		87021000		128		122		3050		17568000		118		39		975		5177250		122		77		1925		14091000		119		69		1725		12316500		129		72		1800		13932000		128		105		2625		20160000

		200		217		5425		48825000		146		293		7325		48125250		192		139		3475		40032000		157		168		4200		39564000		182		138		3450		37674000		106		543		13575		64752750						0		0						0		0		114		3		75		513000		111		6		150		999000						0		0		101		3		75		340875		94		62		1550		6556500		109		8		200		1308000		104		132		3300		20592000										106		99		2475		15741000										155		321		8025		55974375		221		46		1150		15249000		118		163		4075		28851000																		252		332		8300		94122000		260		228		5700		66690000		270		266		6650		107730000		268		207		5175		83214000		256		289		7225		110976000		258		111		2775		42957000		165		207		5175		38424375		208		182		4550		42588000		212		100		2500		31800000		173		207		5175		53716500		212		212		5300		67416000		199		290		7250		86565000		129		105		2625		15238125		119		65		1625		8701875		123		74		1850		13653000		120		69		1725		12420000		130		73		1825		14235000		129		104		2600		20124000

		201		122		3050		27587250		147		258		6450		42666750		193		33		825		9553500		158		205		5125		48585000		183		170		4250		46665000		107		548		13700		65965500						0		0						0		0		115		2		50		345000		112		5		125		840000						0		0		102		2		50		229500		95		56		1400		5985000		110		10		250		1650000		105		118		2950		18585000										107		73		1825		11716500										156		347		8675		60898500		222		46		1150		15318000		119		175		4375		31237500																		253		352		8800		100188000		261		204		5100		59899500		271		169		4225		68698500		269		248		6200		100068000		257		302		7550		116421000		259		92		2300		35742000		166		213		5325		39777750		209		179		4475		42087375		213		75		1875		23962500		174		175		4375		45675000		213		179		4475		57190500		200		295		7375		88500000		130		88		2200		12870000		120		60		1500		8100000		124		89		2225		16554000		121		74		1850		13431000		131		81		2025		15916500		130		137		3425		26715000

		202		45		1125		10226250		148		264		6600		43956000		194		18		450		5238000		159		215		5375		51277500		184		125		3125		34500000		108		612		15300		74358000						0		0						0		0		116		1		25		174000		113		2		50		339000						0		0		104		3		75		351000		96		60		1500		6480000		111		11		275		1831500		106		105		2625		16695000										108		75		1875		12150000										157		318		7950		56166750		223		44		1100		14718000		120		130		3250		23400000																		254		231		5775		66008250		262		231		5775		68087250		272		178		4450		72624000		270		228		5700		92340000		258		213		5325		82431000		260		102		2550		39780000		167		176		4400		33066000		210		182		4550		42997500		214		78		1950		25038000		175		186		4650		48825000		214		171		4275		54891000		201		309		7725		93163500		131		94		2350		13853250		121		73		1825		9937125		125		71		1775		13312500		122		69		1725		12627000		132		85		2125		16830000		131		136		3400		26724000

										149		226		5650		37883250		195		4		100		1170000		160		193		4825		46320000		185		141		3525		39127500		109		548		13700		67198500						0		0						0		0		117		3		75		526500		114		6		150		1026000						0		0		105		3		75		354375		97		67		1675		7311375		112		13		325		2184000		107		98		2450		15729000										109		75		1875		12262500										158		378		9450		67189500		224		42		1050		14112000		121		161		4025		29221500																		255		187		4675		53645625		263		223		5575		65980125		273		164		4100		67158000		271		206		5150		83739000		259		235		5875		91297500		261		104		2600		40716000		168		176		4400		33264000		211		164		4100		38929500		215		95		2375		30637500		176		196		4900		51744000		215		190		4750		61275000		202		335		8375		101505000		132		122		3050		18117000		122		49		1225		6725250		126		64		1600		12096000		123		52		1300		9594000		133		60		1500		11970000		132		146		3650		28908000

										150		223		5575		37631250										161		164		4100		39606000		186		146		3650		40734000		110		535		13375		66206250						0		0						0		0		119		2		50		357000		115		3		75		517500						0		0		106		2		50		238500		98		66		1650		7276500		113		10		250		1695000		108		93		2325		15066000										110		74		1850		12210000										159		467		11675		83534625		225		47		1175		15862500		122		124		3100		22692000																		256		213		5325		61344000		264		213		5325		63261000		274		169		4225		69459000		272		204		5100		83232000		260		211		5275		82290000		262		110		2750		43230000		169		178		4450		33842250		212		198		4950		47223000		216		86		2150		27864000		177		239		5975		63454500		216		212		5300		68688000		203		376		9400		114492000		133		107		2675		16009875		123		47		1175		6503625		127		62		1550		11811000		124		64		1600		11904000		134		55		1375		11055000		133		115		2875		22942500
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										184		104		2600		21528000										195		138		3450		40365000		220		80		2000		26400000		144		142		3550		23004000						0		0						0		0						0		0						0		0						0		0						0		0		132		30		750		4455000						0		0		142		18		450		3834000										144		69		1725		14904000										193		209		5225		45379125										156		144		3600		33696000																		290		105		2625		34256250		298		91		2275		30507750		308		39		975		18018000		306		58		1450		26622000		294		63		1575		27783000		296		51		1275		22644000		203		210		5250		47958750		246		41		1025		11346750		250		167		4175		62625000		211		145		3625		45892500		250		220		5500		82500000		237		148		3700		52614000		167		13		325		2442375		157		17		425		3002625		161		26		650		6279000		158		39		975		9243000		168		48		1200		12096000		167		46		1150		11523000

										185		95		2375		19771875										196		141		3525		41454000		221		72		1800		23868000		145		149		3725		24305625						0		0						0		0						0		0						0		0						0		0						0		0		133		25		625		3740625						0		0		143		19		475		4075500										145		72		1800		15660000										194		223		5575		48669750										157		150		3750		35325000																		291		103		2575		33719625		299		85		2125		28591875		309		27		675		12514500		307		58		1450		26709000		295		80		2000		35400000		297		54		1350		24057000		204		206		5150		47277000		247		37		925		10281375		251		109		2725		41038500		212		114		2850		36252000		251		131		3275		49321500		238		157		3925		56049000		168		6		150		1134000		158		17		425		3021750		162		26		650		6318000		159		37		925		8824500		169		48		1200		12168000		168		53		1325		13356000

										186		107		2675		22389750										197		121		3025		35755500		222		64		1600		21312000		146		154		3850		25294500						0		0						0		0						0		0						0		0						0		0						0		0		134		17		425		2562750						0		0		144		23		575		4968000										146		64		1600		14016000										195		265		6625		58134375										158		216		5400		51192000																		292		109		2725		35806500		300		135		3375		45562500		310		41		1025		19065000		308		58		1450		26796000		296		47		1175		20868000		298		41		1025		18327000		205		164		4100		37822500		248		40		1000		11160000		252		83		2075		31374000		213		132		3300		42174000		252		126		3150		47628000		239		133		3325		47680500		169		11		275		2091375		159		18		450		3219750		163		29		725		7090500		160		28		700		6720000		170		53		1325		13515000		169		42		1050		10647000

										187		107		2675		22510125										198		131		3275		38907000		223		64		1600		21408000		147		138		3450		22821750						0		0						0		0						0		0						0		0						0		0						0		0		135		26		650		3948750						0		0		145		10		250		2175000										147		91		2275		20065500										196		253		6325		55786500										159		302		7550		72027000																		293		95		2375		31314375		301		95		2375		32169375		311		23		575		10729500		309		52		1300		24102000		297		44		1100		19602000		299		32		800		14352000		206		125		3125		28968750		249		34		850		9524250		253		66		1650		25047000		214		133		3325		42693000		253		94		2350		35673000		240		165		4125		59400000		170		7		175		1338750		160		17		425		3060000		164		27		675		6642000		161		33		825		7969500		171		44		1100		11286000		170		52		1300		13260000

										188		94		2350		19881000										199		114		2850		34029000		224		64		1600		21504000		148		132		3300		21978000						0		0						0		0						0		0						0		0						0		0						0		0		136		31		775		4743000						0		0		146		14		350		3066000										148		70		1750		15540000										197		259		6475		57400875										160		356		8900		85440000																		294		102		2550		33736500		302		77		1925		26160750		312		30		750		14040000		310		62		1550		28830000		298		35		875		15645000		300		33		825		14850000		207		131		3275		30506625		250		37		925		10406250		254		79		1975		30099000		215		92		2300		29670000		254		87		2175		33147000		241		131		3275		47356500		171		8		200		1539000		161		17		425		3079125		165		18		450		4455000		162		31		775		7533000		172		49		1225		12642000		171		60		1500		15390000

										189		69		1725		14671125										200		109		2725		32700000		225		75		1875		25312500		149		103		2575		17265375						0		0						0		0						0		0						0		0						0		0						0		0		137		28		700		4315500						0		0		147		17		425		3748500										149		76		1900		16986000										198		234		5850		52123500										161		383		9575		92494500																		295		103		2575		34183125		303		75		1875		25565625		313		19		475		8920500		311		66		1650		30789000		299		49		1225		21976500		301		35		875		15802500		208		138		3450		32292000		251		40		1000		11295000		255		62		1550		23715000		216		119		2975		38556000		255		97		2425		37102500		242		134		3350		48642000		172		4		100		774000		162		12		300		2187000		166		19		475		4731000		163		24		600		5868000		173		32		800		8304000		172		53		1325		13674000

										190		82		2050		17527500										201		84		2100		25326000		226		86		2150		29154000		150		116		2900		19575000						0		0						0		0						0		0						0		0						0		0						0		0		138		29		725		4502250						0		0		148		16		400		3552000										150		79		1975		17775000										199		272		6800		60894000										162		297		7425		72171000																		296		109		2725		36297000		304		76		1900		25992000		314		18		450		8478000		312		62		1550		29016000		300		47		1175		21150000		302		39		975		17667000		209		152		3800		35739000		252		37		925		10489500		256		75		1875		28800000		217		118		2950		38409000		256		105		2625		40320000		243		147		3675		53581500		173		4		100		778500		163		6		150		1100250		167		21		525		5260500		164		29		725		7134000		174		49		1225		12789000		173		36		900		9342000

										191		81		2025		17404875										202		60		1500		18180000		227		52		1300		17706000		151		116		2900		19705500						0		0						0		0						0		0						0		0						0		0						0		0		139		19		475		2971125						0		0		149		13		325		2905500										151		75		1875		16987500										200		270		6750		60750000										163		244		6100		59658000																		297		95		2375		31741875		305		63		1575		21616875		315		29		725		13702500		313		53		1325		24883500		301		47		1175		21220500		303		38		950		17271000		210		130		3250		30712500		253		47		1175		13377375		257		88		2200		33924000		218		141		3525		46107000		257		127		3175		48958500		244		147		3675		53802000		175		2		50		393750		164		15		375		2767500		168		8		200		2016000		165		19		475		4702500		175		52		1300		13650000		174		38		950		9918000

										192		82		2050		17712000										203		52		1300		15834000		228		44		1100		15048000		152		111		2775		18981000						0		0						0		0						0		0						0		0						0		0						0		0		140		22		550		3465000						0		0		150		16		400		3600000										152		88		2200		20064000										201		244		6100		55174500										164		277		6925		68142000																		298		105		2625		35201250		306		56		1400		19278000		316		23		575		10902000		314		73		1825		34383000		302		39		975		17667000		304		26		650		11856000		211		126		3150		29909250		254		39		975		11144250		258		137		3425		53019000		219		227		5675		74569500		258		141		3525		54567000		245		146		3650		53655000		176		2		50		396000		165		13		325		2413125		169		17		425		4309500		166		25		625		6225000		176		60		1500		15840000		175		30		750		7875000

										193		75		1875		16284375										204		45		1125		13770000		229		47		1175		16144500		153		115		2875		19794375						0		0						0		0						0		0						0		0						0		0						0		0		141		27		675		4282875						0		0		151		23		575		5209500										153		79		1975		18130500										202		231		5775		52494750										165		289		7225		71527500																		299		89		2225		29937375		307		32		800		11052000		317		18		450		8559000		315		66		1650		31185000		303		40		1000		18180000		305		41		1025		18757500		212		129		3225		30766500		255		34		850		9753750		259		315		7875		122377500		220		205		5125		67650000		259		219		5475		85081500		246		114		2850		42066000										166		13		325		2427750		170		12		300		3060000		167		26		650		6513000		177		39		975		10354500		176		28		700		7392000

										194		75		1875		16368750										205		61		1525		18757500		230		62		1550		21390000		154		116		2900		20097000						0		0						0		0						0		0						0		0						0		0						0		0		142		27		675		4313250						0		0		152		24		600		5472000										154		66		1650		15246000										203		203		5075		46360125										166		249		6225		62001000																		300		95		2375		32062500		308		32		800		11088000		318		14		350		6678000		316		53		1325		25122000		304		49		1225		22344000		306		33		825		15147000		213		107		2675		25639875		256		30		750		8640000		260		228		5700		88920000		221		186		4650		61659000		260		209		5225		81510000		247		137		3425		50758500										167		9		225		1690875		171		15		375		3847500		168		22		550		5544000		178		46		1150		12282000		177		33		825		8761500

										195		68		1700		14917500										206		41		1025		12669000		231		54		1350		18711000		155		91		2275		15868125						0		0						0		0						0		0						0		0						0		0						0		0		143		31		775		4987125						0		0		153		14		350		3213000										155		85		2125		19762500										204		196		4900		44982000										167		254		6350		63627000																		301		96		2400		32508000		309		43		1075		14947875		319		12		300		5742000		317		63		1575		29956500		305		43		1075		19672500		307		34		850		15657000		214		126		3150		30334500		257		36		900		10408500		261		96		2400		37584000		222		186		4650		61938000		261		122		3050		47763000		248		123		3075		45756000										168		9		225		1701000		172		21		525		5418000		169		19		475		4816500		179		74		1850		19869000		178		20		500		5340000

										196		53		1325		11686500										207		47		1175		14593500		232		36		900		12528000		156		80		2000		14040000						0		0						0		0						0		0						0		0						0		0						0		0		144		23		575		3726000						0		0		154		24		600		5544000										156		69		1725		16146000										205		209		5225		48200625										168		242		6050		60984000																		302		90		2250		30577500		310		21		525		7323750		320		22		550		10560000		318		64		1600		30528000		306		40		1000		18360000		308		33		825		15246000		215		105		2625		25396875		258		31		775		8997750		262		66		1650		25938000		223		118		2950		39471000		262		124		3100		48732000		249		112		2800		41832000										169		12		300		2281500		173		15		375		3892500		170		22		550		5610000										179		23		575		6175500

										197		60		1500		13297500										208		40		1000		12480000		233		38		950		13281000		157		76		1900		13423500						0		0						0		0						0		0						0		0						0		0						0		0		145		32		800		5220000						0		0		155		8		200		1860000										157		64		1600		15072000										206		240		6000		55620000										169		261		6525		66163500																		303		99		2475		33746625		311		10		250		3498750		321		14		350		6741000		319		58		1450		27753000		307		42		1050		19341000		309		26		650		12051000		216		85		2125		20655000		259		25		625		7284375		263		63		1575		24853500		224		123		3075		41328000		263		97		2425		38266500		250		123		3075		46125000										170		6		150		1147500		174		16		400		4176000		171		24		600		6156000										180		27		675		7290000

										198		60		1500		13365000										209		25		625		7837500		234		43		1075		15093000		158		77		1925		13686750						0		0						0		0						0		0						0		0						0		0						0		0		146		24		600		3942000						0		0		156		22		550		5148000										158		84		2100		19908000										207		256		6400		59616000										170		320		8000		81600000																		304		91		2275		31122000		312		6		150		2106000		322		7		175		3381000		320		81		2025		38880000		308		39		975		18018000		310		22		550		10230000		217		76		1900		18553500		260		37		925		10822500		264		68		1700		26928000		225		101		2525		34087500		264		104		2600		41184000		251		113		2825		42544500										171		4		100		769500		175		12		300		3150000		172		26		650		6708000										181		20		500		5430000

										199		69		1725		15447375										210		38		950		11970000		235		35		875		12337500		159		84		2100		15025500						0		0						0		0						0		0						0		0						0		0						0		0		147		23		575		3803625						0		0		157		18		450		4239000										159		59		1475		14071500										208		260		6500		60840000										171		238		5950		61047000																		305		71		1775		24361875		313		1		25		352125		323		16		400		7752000		321		63		1575		30334500		309		54		1350		25029000		311		29		725		13528500		218		91		2275		22317750		261		35		875		10276875		265		58		1450		23055000		226		149		3725		50511000		265		104		2600		41340000		252		140		3500		52920000										172		3		75		580500		176		19		475		5016000		173		33		825		8563500										182		11		275		3003000

										200		77		1925		17325000										211		37		925		11710500		236		49		1225		17346000		160		61		1525		10980000						0		0						0		0						0		0						0		0						0		0						0		0		148		34		850		5661000						0		0		158		17		425		4029000										160		65		1625		15600000										209		227		5675		53373375										172		306		7650		78948000																		306		91		2275		31326750										324		21		525		10206000		322		61		1525		29463000		310		45		1125		20925000		312		26		650		12168000		219		113		2825		27840375		262		57		1425		16800750		266		60		1500		23940000		227		131		3275		44605500		266		103		2575		41097000		253		122		3050		46299000										173		5		125		973125		177		15		375		3982500		174		25		625		6525000										183		20		500		5490000

										201		77		1925		17411625										212		32		800		10176000		237		28		700		9954000		161		73		1825		13222125						0		0						0		0						0		0						0		0						0		0						0		0		149		29		725		4861125						0		0		159		13		325		3100500										161		57		1425		13765500										210		210		5250		49612500										173		307		7675		79666500																		307		89		2225		30738375										325		15		375		7312500		323		47		1175		22771500		311		37		925		17260500		313		34		850		15963000		220		98		2450		24255000		263		34		850		10059750		267		81		2025		32440500		228		142		3550		48564000		267		114		2850		45657000		254		131		3275		49911000										174		5		125		978750		178		10		250		2670000		175		34		850		8925000										184		12		300		3312000

										202		94		2350		21361500										213		29		725		9265500		238		38		950		13566000		162		57		1425		10388250						0		0						0		0						0		0						0		0						0		0						0		0		150		32		800		5400000						0		0		160		18		450		4320000										162		61		1525		14823000										211		229		5725		54358875										174		295		7375		76995000																		308		68		1700		23562000										326		18		450		8802000		324		49		1225		23814000		312		34		850		15912000		314		25		625		11775000		221		104		2600		25857000		264		37		925		10989000		268		126		3150		50652000		229		227		5675		77974500		268		157		3925		63114000		255		129		3225		49342500										175		7		175		1378125		179		26		650		6981000		176		18		450		4752000										185		17		425		4717500

										203		73		1825		16671375										214		33		825		10593000		239		31		775		11113500		163		92		2300		16870500						0		0						0		0						0		0						0		0						0		0						0		0		151		37		925		6285375						0		0		161		17		425		4105500										163		60		1500		14670000										212		203		5075		48415500										175		342		8550		89775000																		309		63		1575		21900375										327		20		500		9810000		325		60		1500		29250000		313		38		950		17841000		315		34		850		16065000		222		115		2875		28721250		265		44		1100		13117500		269		168		4200		67788000		230		169		4225		58305000		269		249		6225		100471500		256		124		3100		47616000										176		4		100		792000		180		14		350		3780000		177		21		525		5575500										186		15		375		4185000

										204		94		2350		21573000										215		31		775		9997500		240		43		1075		15480000		164		49		1225		9040500						0		0						0		0						0		0						0		0						0		0						0		0		152		31		775		5301000						0		0		162		13		325		3159000										164		62		1550		15252000										213		248		6200		59427000										176		348		8700		91872000																		310		54		1350		18832500										328		25		625		12300000		326		44		1100		21516000		314		42		1050		19782000		316		38		950		18012000		223		83		2075		20822625		266		37		925		11072250		270		89		2225		36045000		231		119		2975		41233500		270		215		5375		87075000		257		127		3175		48958500										177		3		75		597375		181		17		425		4615500		178		22		550		5874000										187		13		325		3646500

										205		69		1725		15913125										216		30		750		9720000		241		25		625		9037500		165		47		1175		8724375						0		0						0		0						0		0						0		0						0		0						0		0		153		36		900		6196500						0		0		163		17		425		4156500										165		54		1350		13365000										214		256		6400		61632000										177		349		8725		92659500																		311		63		1575		22042125										329		24		600		11844000		327		67		1675		32863500		315		47		1175		22207500		317		21		525		9985500		224		85		2125		21420000		267		44		1100		13216500		271		53		1325		21544500		232		109		2725		37932000		271		139		3475		56503500		258		105		2625		40635000										178		1		25		200250		182		17		425		4641000		179		16		400		4296000										188		12		300		3384000

										206		73		1825		16917750										217		41		1025		13345500		242		29		725		10527000		166		42		1050		7843500						0		0						0		0						0		0						0		0						0		0						0		0		154		27		675		4677750						0		0		164		7		175		1722000										166		43		1075		10707000										215		270		6750		65306250										178		461		11525		123087000																		312		61		1525		21411000										330		15		375		7425000		328		52		1300		25584000		316		51		1275		24174000		318		32		800		15264000		225		68		1700		17212500		268		42		1050		12663000		272		51		1275		20808000		233		88		2200		30756000		272		104		2600		42432000		259		136		3400		52836000										180		1		25		202500		183		12		300		3294000		180		19		475		5130000										189		12		300		3402000

										207		66		1650		15369750										218		28		700		9156000		243		25		625		9112500		167		42		1050		7890750						0		0						0		0						0		0						0		0						0		0						0		0		155		40		1000		6975000						0		0		165		13		325		3217500										167		59		1475		14779500										216		250		6250		60750000										179		429		10725		115186500																		313		68		1700		23944500										331		9		225		4468500		329		71		1775		35038500		317		35		875		16642500		319		28		700		13398000		226		81		2025		20594250		269		35		875		10591875		273		37		925		15151500		234		89		2225		31239000		273		94		2350		38493000		260		135		3375		52650000										181		1		25		203625		184		15		375		4140000		181		15		375		4072500										190		14		350		3990000

										208		88		2200		20592000										219		29		725		9526500		244		24		600		8784000		168		36		900		6804000						0		0						0		0						0		0						0		0						0		0						0		0		156		32		800		5616000						0		0		166		12		300		2988000										168		44		1100		11088000										217		247		6175		60298875										180		434		10850		117180000																		314		48		1200		16956000										332		7		175		3486000		330		43		1075		21285000		318		45		1125		21465000		320		23		575		11040000		227		68		1700		17365500		270		34		850		10327500		274		32		800		13152000		235		102		2550		35955000		274		105		2625		43155000		261		130		3250		50895000										182		2		50		409500		185		10		250		2775000		182		18		450		4914000										191		19		475		5443500

										209		84		2100		19750500										220		22		550		7260000		245		30		750		11025000		169		32		800		6084000						0		0						0		0						0		0						0		0						0		0						0		0		157		29		725		5122125						0		0		167		13		325		3256500										169		58		1450		14703000										218		222		5550		54445500										181		390		9750		105885000																		315		64		1600		22680000										333		5		125		2497500		331		44		1100		21846000		319		45		1125		21532500		321		29		725		13963500		228		100		2500		25650000		271		29		725		8841375		275		40		1000		16500000		236		92		2300		32568000		275		74		1850		30525000		262		119		2975		46767000										186		1		25		209250		186		7		175		1953000		183		10		250		2745000										192		16		400		4608000

										210		72		1800		17010000										221		40		1000		13260000		246		20		500		7380000		170		27		675		5163750						0		0						0		0						0		0						0		0						0		0						0		0		158		34		850		6043500						0		0		168		14		350		3528000										170		45		1125		11475000										219		185		4625		45579375										182		421		10525		114933000																		316		56		1400		19908000										334		5		125		2505000		332		48		1200		23904000		320		39		975		18720000		322		17		425		8211000		229		113		2825		29111625		272		40		1000		12240000		276		32		800		13248000		237		103		2575		36616500		276		105		2625		43470000		263		120		3000		47340000										187		1		25		210375		187		11		275		3085500		184		18		450		4968000										193		20		500		5790000

										211		81		2025		19227375										222		32		800		10656000		247		40		1000		14820000		171		37		925		7117875						0		0						0		0						0		0						0		0						0		0						0		0		159		30		750		5366250						0		0		169		17		425		4309500										171		50		1250		12825000										220		182		4550		45045000										183		313		7825		85918500																		317		53		1325		18901125										335		4		100		2010000		333		54		1350		26973000		321		30		750		14445000		323		27		675		13081500		230		58		1450		15007500		273		36		900		11056500		277		35		875		14542500		238		124		3100		44268000		277		95		2375		39472500		264		106		2650		41976000										190		2		50		427500		188		8		200		2256000		185		23		575		6382500										194		10		250		2910000
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										215		44		1100		10642500										226		35		875		11865000		251		34		850		12801000		175		34		850		6693750						0		0						0		0						0		0						0		0						0		0						0		0		163		24		600		4401000						0		0		173		11		275		2854500										175		47		1175		12337500										224		178		4450		44856000										187		328		8200		92004000																		321		95		2375		34306875										339		1		25		508500		337		42		1050		21231000		325		29		725		14137500		327		24		600		11772000		234		41		1025		10793250		277		32		800		9972000		281		36		900		15174000		242		109		2725		39567000		281		121		3025		51001500		268		102		2550		41004000																		192		9		225		2592000		189		7		175		1984500										198		10		250		2970000

										216		17		425		4131000										227		25		625		8512500		252		21		525		7938000		176		23		575		4554000						0		0						0		0						0		0						0		0						0		0						0		0		164		23		575		4243500						0		0		174		18		450		4698000										176		53		1325		13992000										225		175		4375		44296875										188		310		7750		87420000																		322		62		1550		22459500																		338		58		1450		29406000		326		30		750		14670000		328		22		550		10824000		235		49		1225		12954375		278		40		1000		12510000		282		23		575		9729000		243		78		1950		28431000		282		83		2075		35109000		269		101		2525		40753500																		193		5		125		1447500		190		10		250		2850000										199		19		475		5671500

										217		28		700		6835500										228		23		575		7866000		253		23		575		8728500		177		14		350		2787750						0		0						0		0						0		0						0		0						0		0						0		0		165		31		775		5754375						0		0		175		15		375		3937500										177		52		1300		13806000										226		187		4675		47544750										189		290		7250		82215000																		323		57		1425		20712375																		339		49		1225		24916500		327		30		750		14715000		329		25		625		12337500		236		39		975		10354500		279		27		675		8474625		283		26		650		11037000		244		84		2100		30744000		283		73		1825		30988500		270		102		2550		41310000																		194		5		125		1455000		191		10		250		2865000										200		14		350		4200000

										218		37		925		9074250										229		31		775		10648500		254		22		550		8382000		178		25		625		5006250						0		0						0		0						0		0						0		0						0		0						0		0		166		17		425		3174750						0		0		176		11		275		2904000										178		52		1300		13884000										227		205		5125		52351875										190		266		6650		75810000																		324		59		1475		21505500																		340		55		1375		28050000		328		42		1050		20664000		330		18		450		8910000		237		35		875		9331875		280		34		850		10710000		284		26		650		11076000		245		77		1925		28297500		284		70		1750		29820000		271		88		2200		35772000																		195		6		150		1755000		192		4		100		1152000										201		8		200		2412000

										219		30		750		7391250										230		33		825		11385000		255		24		600		9180000		179		23		575		4631625						0		0						0		0						0		0						0		0						0		0						0		0		167		24		600		4509000						0		0		177		8		200		2124000										179		53		1325		14230500										228		186		4650		47709000										191		280		7000		80220000																		325		41		1025		14990625																		341		73		1825		37339500		329		41		1025		20233500		331		18		450		8937000		238		43		1075		11513250		281		26		650		8219250		285		34		850		14535000		246		92		2300		33948000		285		53		1325		22657500		272		101		2525		41208000																		196		11		275		3234000		193		11		275		3184500										202		8		200		2424000

										220		20		500		4950000										231		21		525		7276500		256		20		500		7680000		180		14		350		2835000						0		0						0		0						0		0						0		0						0		0						0		0		168		14		350		2646000						0		0		178		11		275		2937000										180		57		1425		15390000										229		185		4625		47660625										192		345		8625		99360000																		326		54		1350		19804500																		342		52		1300		26676000		330		31		775		15345000		332		25		625		12450000		239		44		1100		11830500		282		30		750		9517500		286		19		475		8151000		247		105		2625		38902500		286		64		1600		27456000		273		112		2800		45864000																		197		11		275		3250500		194		7		175		2037000										203		4		100		1218000

										221		28		700		6961500										232		25		625		8700000		257		19		475		7324500		181		19		475		3868875						0		0						0		0						0		0						0		0						0		0						0		0		169		26		650		4943250						0		0		179		17		425		4564500										181		49		1225		13303500										230		180		4500		46575000										193		373		9325		107983500																		327		44		1100		16186500																		343		33		825		16978500		331		34		850		16881000		333		17		425		8491500		240		22		550		5940000		283		42		1050		13371750		287		35		875		15067500		248		114		2850		42408000		287		88		2200		37884000		274		114		2850		46854000																		198		12		300		3564000		195		6		150		1755000										204		13		325		3978000

										222		32		800		7992000										233		16		400		5592000		258		16		400		6192000		182		20		500		4095000						0		0						0		0						0		0						0		0						0		0						0		0		170		14		350		2677500						0		0		180		8		200		2160000										182		52		1300		14196000										231		174		4350		45218250										194		378		9450		109998000																		328		66		1650		24354000																		344		47		1175		24252000		332		50		1250		24900000		334		28		700		14028000		241		30		750		8133750		284		31		775		9904500		288		29		725		12528000		249		170		4250		63495000		288		81		2025		34992000		275		101		2525		41662500																		199		8		200		2388000		196		6		150		1764000										205		5		125		1537500

										223		24		600		6021000										234		23		575		8073000		259		26		650		10101000		183		14		350		2882250						0		0						0		0						0		0						0		0						0		0						0		0		171		16		400		3078000						0		0		181		10		250		2715000										183		48		1200		13176000										232		173		4325		45153000										195		361		9025		105592500																		329		46		1150		17025750																		345		45		1125		23287500		333		35		875		17482500		335		16		400		8040000		242		31		775		8439750		285		26		650		8336250		289		50		1250		21675000		250		148		3700		55500000		289		150		3750		65025000		276		97		2425		40158000																		200		6		150		1800000		197		8		200		2364000										206		10		250		3090000

										224		24		600		6048000										235		24		600		8460000		260		10		250		3900000		184		13		325		2691000						0		0						0		0						0		0						0		0						0		0						0		0		172		14		350		2709000						0		0		182		9		225		2457000										184		54		1350		14904000										233		116		2900		30406500										196		315		7875		92610000																		330		49		1225		18191250																		346		53		1325		27507000		334		44		1100		22044000		336		21		525		10584000		243		33		825		9021375		286		29		725		9330750		290		38		950		16530000		251		82		2050		30873000		290		118		2950		51330000		277		105		2625		43627500																		201		8		200		2412000		198		2		50		594000										207		11		275		3415500

										225		26		650		6581250										236		30		750		10620000		261		11		275		4306500		185		14		350		2913750						0		0						0		0						0		0						0		0						0		0						0		0		173		14		350		2724750						0		0		183		12		300		3294000										185		56		1400		15540000										234		121		3025		31853250										197		338		8450		99879000																		331		51		1275		18991125																		347		51		1275		26545500		335		27		675		13567500		337		16		400		8088000		244		26		650		7137000		287		32		800		10332000		291		19		475		8293500		252		94		2350		35532000		291		76		1900		33174000		278		97		2425		40449000																		202		4		100		1212000		199		3		75		895500										208		13		325		4056000

										226		27		675		6864750										237		34		850		12087000		262		7		175		2751000		186		13		325		2720250						0		0						0		0						0		0						0		0						0		0						0		0		174		12		300		2349000						0		0		184		5		125		1380000										186		47		1175		13113000										235		163		4075		43093125										198		353		8825		104841000																		332		63		1575		23530500																		348		46		1150		24012000		336		30		750		15120000		338		27		675		13689000		245		34		850		9371250		288		24		600		7776000		292		23		575		10074000		253		71		1775		26944500		292		72		1800		31536000		279		102		2550		42687000																		203		5		125		1522500		200		8		200		2400000										209		11		275		3448500

										227		25		625		6384375										238		22		550		7854000		263		8		200		3156000		187		13		325		2734875						0		0						0		0						0		0						0		0						0		0						0		0		175		15		375		2953125						0		0		185		7		175		1942500										187		40		1000		11220000										236		178		4450		47259000										199		327		8175		97609500																		333		38		950		14235750																		349		44		1100		23034000		337		24		600		12132000		339		22		550		11187000		246		31		775		8579250		289		23		575		7477875		293		26		650		11427000		254		71		1775		27051000		293		63		1575		27688500		280		102		2550		42840000																		204		1		25		306000		201		5		125		1507500										210		4		100		1260000

										228		14		350		3591000										239		24		600		8604000		264		7		175		2772000		188		9		225		1903500						0		0						0		0						0		0						0		0						0		0						0		0		176		9		225		1782000						0		0		186		8		200		2232000										188		47		1175		13254000										237		175		4375		46659375										200		273		6825		81900000																		334		24		600		9018000																		350		34		850		17850000		338		29		725		14703000		340		27		675		13770000		247		22		550		6113250		290		38		950		12397500		294		17		425		7497000		255		67		1675		25627500		294		49		1225		21609000		281		99		2475		41728500																		205		2		50		615000		202		4		100		1212000										211		8		200		2532000

										229		14		350		3606750										240		20		500		7200000		265		5		125		1987500		189		13		325		2764125						0		0						0		0						0		0						0		0						0		0						0		0		177		11		275		2190375						0		0		187		8		200		2244000										189		50		1250		14175000										238		184		4600		49266000										201		286		7150		86229000																		335		20		500		7537500																		351		26		650		13689000		339		25		625		12712500		341		20		500		10230000		248		26		650		7254000		291		32		800		10476000		295		16		400		7080000		256		93		2325		35712000		295		60		1500		26550000		282		102		2550		43146000																		206		3		75		927000		203		2		50		609000										212		11		275		3498000

										230		21		525		5433750										241		26		650		9399000		266		4		100		1596000		190		6		150		1282500						0		0						0		0						0		0						0		0						0		0						0		0		178		10		250		2002500						0		0		188		8		200		2256000										190		43		1075		12255000										239		159		3975		42751125										202		252		6300		76356000																		336		26		650		9828000																		352		31		775		16368000		340		29		725		14790000		342		23		575		11799000		249		27		675		7563375		292		40		1000		13140000		296		25		625		11100000		257		78		1950		30069000		296		64		1600		28416000		283		97		2425		41176500																		207		4		100		1242000		204		2		50		612000										213		2		50		639000

										231		18		450		4677750										242		22		550		7986000		267		4		100		1602000		191		12		300		2578500						0		0						0		0						0		0						0		0						0		0						0		0		179		13		325		2617875						0		0		189		6		150		1701000										191		38		950		10887000										240		157		3925		42390000										203		274		6850		83433000																		337		30		750		11373750																		353		16		400		8472000		341		24		600		12276000		343		15		375		7717500		250		33		825		9281250		293		38		950		12525750		297		18		450		8019000		258		100		2500		38700000		297		77		1925		34303500		284		101		2525		43026000																		208		1		25		312000		206		2		50		618000										214		7		175		2247000

										232		21		525		5481000										243		33		825		12028500		268		6		150		2412000		192		6		150		1296000						0		0						0		0						0		0						0		0						0		0						0		0		180		14		350		2835000						0		0		190		7		175		1995000										192		36		900		10368000										241		165		4125		44735625										204		228		5700		69768000																		338		45		1125		17111250																		354		15		375		7965000		342		31		775		15903000		344		19		475		9804000		251		32		800		9036000		294		37		925		12237750		298		22		550		9834000		259		157		3925		60994500		298		92		2300		41124000		285		103		2575		44032500																		209		4		100		1254000		207		1		25		310500										215		7		175		2257500

										233		21		525		5504625										244		34		850		12444000		269		3		75		1210500		193		5		125		1085625						0		0						0		0						0		0						0		0						0		0						0		0		181		11		275		2239875						0		0		191		8		200		2292000										193		50		1250		14475000										242		146		3650		39748500										205		219		5475		67342500																		339		33		825		12585375																		355		27		675		14377500		343		21		525		10804500		345		20		500		10350000		252		30		750		8505000		295		42		1050		13938750		299		44		1100		19734000		260		104		2600		40560000		299		125		3125		56062500		286		105		2625		45045000																		210		2		50		630000		208		5		125		1560000										216		7		175		2268000

										234		11		275		2895750										245		27		675		9922500		270		5		125		2025000		194		7		175		1527750						0		0						0		0						0		0						0		0						0		0						0		0		182		15		375		3071250						0		0		192		10		250		2880000										194		50		1250		14550000										243		114		2850		31164750										206		235		5875		72615000																		340		24		600		9180000																		356		32		800		17088000		344		25		625		12900000		346		27		675		14013000		253		26		650		7400250		296		43		1075		14319000		300		40		1000		18000000		261		83		2075		32494500		300		86		2150		38700000		287		150		3750		64575000																		213		1		25		319500		209		2		50		627000										217		5		125		1627500

										235		15		375		3965625										246		31		775		11439000		271		2		50		813000		195		3		75		658125						0		0						0		0						0		0						0		0						0		0						0		0		183		25		625		5146875						0		0		193		8		200		2316000										195		36		900		10530000										244		115		2875		31567500										207		225		5625		69862500																		341		25		625		9590625																		357		17		425		9103500		345		28		700		14490000		347		33		825		17176500		254		27		675		7715250		297		38		950		12696750		301		23		575		10384500		262		86		2150		33798000		301		71		1775		32056500		288		106		2650		45792000																		214		2		50		642000		211		2		50		633000										218		7		175		2289000

										236		15		375		3982500										247		27		675		10003500						0		0		196		6		150		1323000						0		0						0		0						0		0						0		0						0		0						0		0		184		23		575		4761000						0		0		194		10		250		2910000										196		37		925		10878000										245		117		2925		32248125										208		252		6300		78624000																		342		19		475		7310250																		358		9		225		4833000		346		25		625		12975000		348		24		600		12528000		255		23		575		6598125		298		43		1075		14415750		302		24		600		10872000		263		57		1425		22486500		302		49		1225		22197000		289		85		2125		36847500																		216		1		25		324000		212		3		75		954000										219		6		150		1971000

										237		9		225		2399625										248		22		550		8184000						0		0		197		9		225		1994625						0		0						0		0						0		0						0		0						0		0						0		0		185		25		625		5203125						0		0		195		7		175		2047500										197		37		925		10933500										246		103		2575		28505250										209		212		5300		66462000																		343		28		700		10804500																		359		12		300		6462000		347		26		650		13533000		349		23		575		12040500		256		25		625		7200000		299		40		1000		13455000		303		23		575		10453500		264		63		1575		24948000		303		45		1125		20452500		290		95		2375		41325000																		218		1		25		327000		213		5		125		1597500										220		8		200		2640000

										238		16		400		4284000										249		19		475		7096500						0		0		198		6		150		1336500						0		0						0		0						0		0						0		0						0		0						0		0		186		23		575		4812750						0		0		196		7		175		2058000										198		45		1125		13365000										247		109		2725		30288375										210		234		5850		73710000																		344		25		625		9675000																		360		10		250		5400000		348		32		800		16704000		350		27		675		14175000		257		34		850		9830250		300		38		950		12825000		304		12		300		5472000		265		74		1850		29415000		304		45		1125		20520000		291		96		2400		41904000																		220		1		25		330000		214		4		100		1284000										221		6		150		1989000

										239		12		300		3226500										250		13		325		4875000						0		0		199		4		100		895500						0		0						0		0						0		0						0		0						0		0						0		0		187		16		400		3366000						0		0		197		8		200		2364000										199		37		925		11044500										248		124		3100		34596000										211		234		5850		74061000																		345		14		350		5433750																		361		4		100		2166000		349		21		525		10993500		351		29		725		15268500		258		21		525		6095250		301		43		1075		14560875		305		22		550		10065000		266		85		2125		33915000		305		57		1425		26077500		292		98		2450		42924000																		221		1		25		331500		215		3		75		967500										222		9		225		2997000

										240		14		350		3780000										251		24		600		9036000						0		0		200		7		175		1575000						0		0						0		0						0		0						0		0						0		0						0		0		188		24		600		5076000						0		0		198		8		200		2376000										200		42		1050		12600000										249		117		2925		32774625										212		276		6900		87768000																		346		9		225		3503250																		362		11		275		5973000		350		33		825		17325000		352		23		575		12144000		259		19		475		5536125		302		50		1250		16987500		306		24		600		11016000		267		84		2100		33642000		306		52		1300		23868000		293		111		2775		48784500																		224		1		25		336000		216		4		100		1296000										223		4		100		1338000

										241		12		300		3253500										252		16		400		6048000						0		0		201		4		100		904500						0		0						0		0						0		0						0		0						0		0						0		0		189		40		1000		8505000						0		0		199		6		150		1791000										201		34		850		10251000										250		82		2050		23062500										213		289		7225		92335500																		347		20		500		7807500																		363		10		250		5445000		351		21		525		11056500		353		27		675		14296500		260		26		650		7605000		303		44		1100		14998500		307		26		650		11973000		268		113		2825		45426000		307		51		1275		23485500		294		104		2600		45864000																		225		1		25		337500		217		2		50		651000										224		10		250		3360000

										242		15		375		4083750										253		27		675		10246500						0		0		202		2		50		454500						0		0						0		0						0		0						0		0						0		0						0		0		190		30		750		6412500						0		0		200		12		300		3600000										202		31		775		9393000										251		100		2500		28237500										214		235		5875		75435000																		348		10		250		3915000																		364		12		300		6552000		352		18		450		9504000		354		28		700		14868000		261		17		425		4991625		304		65		1625		22230000		308		28		700		12936000		269		178		4450		71823000		308		80		2000		36960000		295		113		2825		50002500																		228		2		50		684000		218		4		100		1308000										225		7		175		2362500

										243		15		375		4100625										254		24		600		9144000						0		0		203		7		175		1598625						0		0						0		0						0		0						0		0						0		0						0		0		191		15		375		3223125						0		0		201		7		175		2110500										203		28		700		8526000										252		106		2650		30051000										215		189		4725		60952500																		349		8		200		3141000																		365		12		300		6570000		353		25		625		13237500		355		21		525		11182500		262		19		475		5600250		305		42		1050		14411250		309		42		1050		19467000		270		96		2400		38880000		309		95		2375		44032500		296		108		2700		47952000																										219		1		25		328500										226		4		100		1356000

										244		8		200		2196000										255		21		525		8032500						0		0		204		1		25		229500						0		0						0		0						0		0						0		0						0		0						0		0		192		16		400		3456000						0		0		202		4		100		1212000										204		39		975		11934000										253		81		2025		23054625										216		192		4800		62208000																		350		19		475		7481250																		366		15		375		8235000		354		25		625		13275000		356		23		575		12282000		263		20		500		5917500		306		24		600		8262000		310		27		675		12555000		271		66		1650		26829000		310		101		2525		46965000		297		97		2425		43213500																										220		2		50		660000										227		2		50		681000

										245		10		250		2756250										256		22		550		8448000						0		0		205		5		125		1153125						0		0						0		0						0		0						0		0						0		0						0		0		193		13		325		2822625						0		0		203		11		275		3349500										205		28		700		8610000										254		66		1650		18859500										217		185		4625		60217500																		351		14		350		5528250																		367		12		300		6606000		355		26		650		13845000		357		25		625		13387500		264		19		475		5643000		307		8		200		2763000		311		17		425		7930500		272		72		1800		29376000		311		61		1525		28456500		298		105		2625		46935000																										221		5		125		1657500										228		4		100		1368000

										246		10		250		2767500										257		20		500		7710000						0		0		206		3		75		695250						0		0						0		0						0		0						0		0						0		0						0		0		194		17		425		3710250						0		0		204		10		250		3060000										206		31		775		9579000										255		59		1475		16925625										218		175		4375		57225000																		352		14		350		5544000																		368		8		200		4416000		356		34		850		18156000		358		21		525		11277000		265		21		525		6260625		308		17		425		5890500		312		27		675		12636000		273		54		1350		22113000		312		41		1025		19188000		299		96		2400		43056000																										222		2		50		666000										229		3		75		1030500

										247		13		325		3612375										258		22		550		8514000						0		0		207		3		75		698625						0		0						0		0						0		0						0		0						0		0						0		0		195		9		225		1974375						0		0		205		8		200		2460000										207		32		800		9936000										256		80		2000		23040000										219		188		4700		61758000																		353		11		275		4368375																		369		2		50		1107000		357		24		600		12852000		359		23		575		12385500		266		24		600		7182000		309		20		500		6952500		313		24		600		11268000		274		50		1250		20550000		313		50		1250		23475000		300		99		2475		44550000																										223		2		50		669000										230		1		25		345000

										248		7		175		1953000										259		21		525		8158500						0		0		208		2		50		468000						0		0						0		0						0		0						0		0						0		0						0		0		196		7		175		1543500						0		0		206		8		200		2472000										208		35		875		10920000										257		69		1725		19949625										220		185		4625		61050000																		354		20		500		7965000																		370		4		100		2220000		358		19		475		10203000		360		24		600		12960000		267		12		300		3604500		310		16		400		5580000		314		15		375		7065000		275		51		1275		21037500		314		37		925		17427000		301		101		2525		45601500																										224		1		25		336000										231		1		25		346500

										249		9		225		2521125										260		26		650		10140000						0		0		209		3		75		705375						0		0						0		0						0		0						0		0						0		0						0		0		197		10		250		2216250						0		0		207		13		325		4036500										209		21		525		6583500										258		66		1650		19156500										221		165		4125		54697500																		355		15		375		5990625																		371		1		25		556500		359		20		500		10770000		361		18		450		9747000		268		17		425		5125500		311		8		200		2799000		315		19		475		8977500		276		59		1475		24426000		315		31		775		14647500		302		101		2525		45753000																										225		1		25		337500										232		2		50		696000

										250		15		375		4218750										261		14		350		5481000						0		0		210		2		50		472500						0		0						0		0						0		0						0		0						0		0						0		0		198		7		175		1559250						0		0		208		10		250		3120000										210		29		725		9135000										259		56		1400		16317000										222		139		3475		46287000																		356		18		450		7209000																										360		27		675		14580000		362		29		725		15747000		269		20		500		6052500		312		5		125		1755000		316		29		725		13746000		277		48		1200		19944000		316		51		1275		24174000		303		89		2225		40450500																										226		1		25		339000										233		1		25		349500

										251		12		300		3388500										262		13		325		5109000						0		0		211		1		25		237375						0		0						0		0						0		0						0		0						0		0						0		0		199		8		200		1791000						0		0		209		4		100		1254000										211		25		625		7912500										260		53		1325		15502500										223		167		4175		55861500																		357		21		525		8434125																										361		31		775		16786500		363		19		475		10345500		270		17		425		5163750		313		10		250		3521250		317		26		650		12363000		278		60		1500		25020000		317		48		1200		22824000		304		91		2275		41496000																										227		1		25		340500										234		1		25		351000

										252		14		350		3969000										263		9		225		3550500						0		0		212		2		50		477000						0		0						0		0						0		0						0		0						0		0						0		0		200		6		150		1350000						0		0		210		9		225		2835000										212		33		825		10494000										261		56		1400		16443000										224		156		3900		52416000																		358		25		625		10068750																										362		22		550		11946000		364		10		250		5460000		271		28		700		8536500		314		6		150		2119500		318		30		750		14310000		279		97		2425		40594500		318		56		1400		26712000		305		75		1875		34312500																										229		4		100		1374000										235		4		100		1410000

										253		22		550		6261750										264		16		400		6336000						0		0		213		2		50		479250						0		0						0		0						0		0						0		0						0		0						0		0		201		11		275		2487375						0		0		211		15		375		4747500										213		29		725		9265500										262		56		1400		16506000										225		142		3550		47925000																		359		18		450		7269750																										363		27		675		14701500		365		26		650		14235000		272		25		625		7650000		315		10		250		3543750		319		51		1275		24403500		280		92		2300		38640000		319		105		2625		50242500		306		68		1700		31212000																										231		1		25		346500										237		1		25		355500

										254		22		550		6286500										265		15		375		5962500						0		0		214		1		25		240750						0		0						0		0						0		0						0		0						0		0						0		0		202		8		200		1818000						0		0		212		7		175		2226000										214		35		875		11235000										263		49		1225		14497875										226		155		3875		52545000																		360		24		600		9720000																										364		13		325		7098000		366		23		575		12627000		273		20		500		6142500		316		11		275		3910500		320		38		950		18240000		281		63		1575		26554500		320		47		1175		22560000		307		83		2075		38221500																										232		2		50		696000										238		1		25		357000

										255		16		400		4590000										266		17		425		6783000						0		0		215		1		25		241875						0		0						0		0						0		0						0		0						0		0						0		0		203		11		275		2512125						0		0		213		7		175		2236500										215		34		850		10965000										264		63		1575		18711000										227		158		3950		53799000																		361		38		950		15432750																										365		16		400		8760000		367		20		500		11010000		274		26		650		8014500		317		8		200		2853000		321		26		650		12519000		282		39		975		16497000		321		39		975		18778500		308		72		1800		33264000																										233		1		25		349500										239		2		50		717000

										256		17		425		4896000										267		20		500		8010000						0		0		216		2		50		486000						0		0						0		0						0		0						0		0						0		0						0		0		204		4		100		918000						0		0		214		9		225		2889000										216		28		700		9072000										265		44		1100		13117500										228		163		4075		55746000																		362		31		775		12624750																										366		23		575		12627000		368		21		525		11592000		275		22		550		6806250		318		10		250		3577500		322		23		575		11109000		283		48		1200		20376000		322		40		1000		19320000		309		66		1650		30591000																										236		1		25		354000										241		2		50		723000

										257		9		225		2602125										268		14		350		5628000						0		0		217		2		50		488250						0		0						0		0						0		0						0		0						0		0						0		0		205		5		125		1153125						0		0		215		8		200		2580000										217		31		775		10090500										266		40		1000		11970000										229		111		2775		38128500																		363		15		375		6125625																										367		21		525		11560500		369		23		575		12730500		276		26		650		8073000		319		13		325		4665375		323		20		500		9690000		284		57		1425		24282000		323		31		775		15019500		310		70		1750		32550000																										237		1		25		355500										243		2		50		729000

										258		11		275		3192750										269		20		500		8070000						0		0		218		4		100		981000						0		0						0		0						0		0						0		0						0		0						0		0		206		5		125		1158750						0		0		216		10		250		3240000										218		23		575		7521000										267		39		975		11714625										230		142		3550		48990000																		364		1		25		409500																										368		21		525		11592000		370		24		600		13320000		277		24		600		7479000		320		3		75		1080000		324		24		600		11664000		285		42		1050		17955000		324		37		925		17982000		311		79		1975		36853500																										238		1		25		357000

										259		12		300		3496500										270		27		675		10935000						0		0		219		6		150		1478250						0		0						0		0						0		0						0		0						0		0						0		0		207		9		225		2095875						0		0		217		11		275		3580500										219		21		525		6898500										268		45		1125		13567500										231		112		2800		38808000																																																		369		23		575		12730500		371		17		425		9460500		278		21		525		6567750		321		4		100		1444500		325		20		500		9750000		286		58		1450		24882000		325		32		800		15600000		312		59		1475		27612000																										241		1		25		361500

										260		7		175		2047500										271		19		475		7723500						0		0		220		2		50		495000						0		0						0		0						0		0						0		0						0		0						0		0		208		8		200		1872000						0		0		218		8		200		2616000										220		29		725		9570000										269		46		1150		13920750										232		107		2675		37236000																																																		370		16		400		8880000		372		21		525		11718000		279		18		450		5649750		322		8		200		2898000		326		20		500		9780000		287		52		1300		22386000		326		43		1075		21027000		313		65		1625		30517500																										243		1		25		364500

										261		15		375		4404375										272		17		425		6936000						0		0		221		1		25		248625						0		0						0		0						0		0						0		0						0		0						0		0		209		9		225		2116125						0		0		219		10		250		3285000										221		29		725		9613500										270		41		1025		12453750										233		121		3025		42289500																																																		371		26		650		14469000		373		27		675		15106500		280		15		375		4725000		323		10		250		3633750		327		18		450		8829000		288		53		1325		22896000		327		51		1275		25015500		314		72		1800		33912000																										244		1		25		366000

										262		10		250		2947500										273		17		425		6961500						0		0		222		1		25		249750						0		0						0		0						0		0						0		0						0		0						0		0		210		9		225		2126250						0		0		220		9		225		2970000										222		25		625		8325000										271		43		1075		13109625										234		121		3025		42471000																																																		372		17		425		9486000		374		16		400		8976000		281		17		425		5374125		324		7		175		2551500		328		29		725		14268000		289		85		2125		36847500		328		87		2175		42804000		315		68		1700		32130000																										246		1		25		369000

										263		13		325		3846375										274		7		175		2877000						0		0		224		2		50		504000						0		0						0		0						0		0						0		0						0		0						0		0		211		7		175		1661625						0		0		221		8		200		2652000										223		29		725		9700500										272		31		775		9486000										235		109		2725		38422500																																																		373		11		275		6154500		375		23		575		12937500		282		18		450		5710500		325		8		200		2925000		329		50		1250		24675000		290		73		1825		31755000		329		98		2450		48363000		316		68		1700		32232000																										247		1		25		370500

										264		18		450		5346000										275		15		375		6187500						0		0		225		1		25		253125						0		0						0		0						0		0						0		0						0		0						0		0		212		12		300		2862000						0		0		222		3		75		999000										224		34		850		11424000										273		42		1050		12899250										236		160		4000		56640000																																																		374		24		600		13464000		376		17		425		9588000		283		22		550		7004250		326		2		50		733500		330		46		1150		22770000		291		59		1475		25753500		330		71		1775		35145000		317		69		1725		32809500																										250		2		50		750000

										265		16		400		4770000										276		12		300		4968000						0		0		226		2		50		508500						0		0						0		0						0		0						0		0						0		0						0		0		213		4		100		958500						0		0		223		8		200		2676000										225		25		625		8437500										274		29		725		8939250										237		363		9075		129046500																																																		375		28		700		15750000		377		21		525		11875500		284		17		425		5431500		327		5		125		1839375		331		31		775		15391500		292		63		1575		27594000		331		56		1400		27804000		318		79		1975		37683000

										266		14		350		4189500										277		6		150		2493000						0		0		227		3		75		766125						0		0						0		0						0		0						0		0						0		0						0		0		214		8		200		1926000						0		0		224		10		250		3360000										226		22		550		7458000										275		48		1200		14850000										238		333		8325		118881000																																																		376		26		650		14664000		378		13		325		7371000		285		18		450		5771250		328		5		125		1845000		332		23		575		11454000		293		49		1225		21535500		332		52		1300		25896000		319		87		2175		41629500

										267		14		350		4205250										278		10		250		4170000						0		0		228		1		25		256500						0		0						0		0						0		0						0		0						0		0						0		0		215		13		325		3144375						0		0		225		3		75		1012500										227		39		975		13279500										276		52		1300		16146000										239		175		4375		62737500																																																		377		24		600		13572000		379		18		450		10233000		286		25		625		8043750		329		3		75		1110375		333		36		900		17982000		294		61		1525		26901000		333		39		975		19480500		320		85		2125		40800000

										268		9		225		2713500										279		6		150		2511000						0		0		230		2		50		517500						0		0						0		0						0		0						0		0						0		0						0		0		216		5		125		1215000						0		0		226		6		150		2034000										228		24		600		8208000										277		34		850		10595250										240		159		3975		57240000																																																		378		24		600		13608000		380		14		350		7980000		287		27		675		8717625		330		4		100		1485000		334		21		525		10521000		295		57		1425		25222500		334		43		1075		21543000		321		63		1575		30334500

										269		9		225		2723625										280		6		150		2520000						0		0		231		1		25		259875						0		0						0		0						0		0						0		0						0		0						0		0		217		8		200		1953000						0		0		227		5		125		1702500										229		18		450		6183000										278		28		700		8757000										241		110		2750		39765000																																																		379		21		525		11938500		381		23		575		13144500		288		25		625		8100000		331		4		100		1489500		335		31		775		15577500		296		62		1550		27528000		335		49		1225		24622500		322		63		1575		30429000
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																										314		1		25		471000						0		0		281		1		25		316125						0		0						0		0						0		0						0		0						0		0						0		0		248		3		75		837000						0		0		258		8		200		3096000										260		17		425		6630000										309		15		375		5214375										272		28		700		11424000																																																		410		7		175		4305000		412		17		425		10506000																		366		2		50		1098000		327		44		1100		21582000		366		8		200		4392000		353		38		950		20121000

																										315		2		50		945000						0		0		282		3		75		951750						0		0						0		0						0		0						0		0						0		0						0		0		249		4		100		1120500						0		0		259		3		75		1165500										261		11		275		4306500										310		11		275		3836250										273		21		525		8599500																																																		411		14		350		8631000		413		18		450		11151000																		367		5		125		2752500		328		72		1800		35424000		367		7		175		3853500		354		35		875		18585000

																										316		2		50		948000						0		0		284		1		25		319500						0		0						0		0						0		0						0		0						0		0						0		0		250		3		75		843750						0		0		260		4		100		1560000										262		13		325		5109000										311		10		250		3498750										274		28		700		11508000																																																		412		14		350		8652000		414		17		425		10557000																		368		3		75		1656000		329		77		1925		37999500		368		4		100		2208000		355		39		975		20767500

																										317		2		50		951000						0		0		285		1		25		320625						0		0						0		0						0		0						0		0						0		0						0		0		251		6		150		1694250						0		0		261		5		125		1957500										263		5		125		1972500										312		11		275		3861000										275		36		900		14850000																																																		413		12		300		7434000		415		7		175		4357500																		369		1		25		553500		330		64		1600		31680000		369		9		225		4981500		356		37		925		19758000

																										320		2		50		960000						0		0		286		1		25		321750						0		0						0		0						0		0						0		0						0		0						0		0		252		1		25		283500						0		0		262		3		75		1179000										264		11		275		4356000										313		14		350		4929750										276		21		525		8694000																																																		414		6		150		3726000		416		15		375		9360000																		370		2		50		1110000		331		33		825		16384500		370		10		250		5550000		357		32		800		17136000

																										324		1		25		486000						0		0		290		1		25		326250						0		0						0		0						0		0						0		0						0		0						0		0		253		7		175		1992375						0		0		263		1		25		394500										265		8		200		3180000										314		3		75		1059750										277		24		600		9972000																																																		415		15		375		9337500		417		15		375		9382500																		371		1		25		556500		332		43		1075		21414000		371		7		175		3895500		358		37		925		19869000

																										325		1		25		487500						0		0		292		2		50		657000						0		0						0		0						0		0						0		0						0		0						0		0		254		1		25		285750						0		0		264		5		125		1980000										266		8		200		3192000										315		10		250		3543750										278		27		675		11259000																																																		416		17		425		10608000		418		10		250		6270000																		372		4		100		2232000		333		37		925		18481500		372		3		75		1674000		359		24		600		12924000

																										326		2		50		978000						0		0		293		1		25		329625						0		0						0		0						0		0						0		0						0		0						0		0		255		1		25		286875						0		0		265		1		25		397500										267		10		250		4005000										316		11		275		3910500										279		24		600		10044000																																																		417		7		175		4378500		419		16		400		10056000																		373		1		25		559500		334		58		1450		29058000		373		7		175		3916500		360		40		1000		21600000

																										327		1		25		490500						0		0		296		3		75		999000						0		0						0		0						0		0						0		0						0		0						0		0		257		4		100		1156500						0		0		266		2		50		798000										268		5		125		2010000										317		13		325		4636125										280		42		1050		17640000																																																		418		18		450		11286000		420		15		375		9450000																		374		2		50		1122000		335		59		1475		29647500		374		2		50		1122000		361		31		775		16786500

																										331		2		50		993000						0		0		297		1		25		334125						0		0						0		0						0		0						0		0						0		0						0		0		258		6		150		1741500						0		0		268		5		125		2010000										269		6		150		2421000										318		8		200		2862000										281		30		750		12645000																																																		419		10		250		6285000		421		24		600		15156000																		375		2		50		1125000		336		71		1775		35784000		375		9		225		5062500		362		31		775		16833000

																										332		1		25		498000						0		0		298		1		25		335250						0		0						0		0						0		0						0		0						0		0						0		0		260		3		75		877500						0		0		270		4		100		1620000										270		7		175		2835000										319		14		350		5024250										282		33		825		13959000																																																		420		19		475		11970000		422		17		425		10761000																		376		1		25		564000		337		71		1775		35890500		376		5		125		2820000		363		36		900		19602000

																										334		1		25		501000						0		0		299		2		50		672750						0		0						0		0						0		0						0		0						0		0						0		0		261		2		50		587250						0		0		271		2		50		813000										271		10		250		4065000										320		8		200		2880000										283		18		450		7641000																																																		421		9		225		5683500		423		9		225		5710500																		377		1		25		565500		338		98		2450		49686000		377		3		75		1696500		364		35		875		19110000

																										335		1		25		502500						0		0		300		1		25		337500						0		0						0		0						0		0						0		0						0		0						0		0		262		2		50		589500						0		0		272		1		25		408000										272		8		200		3264000										321		9		225		3250125										284		19		475		8094000																																																		422		16		400		10128000		424		14		350		8904000																		378		2		50		1134000		339		134		3350		68139000		378		13		325		7371000		365		22		550		12045000

																										337		1		25		505500						0		0		301		1		25		338625						0		0						0		0						0		0						0		0						0		0						0		0		263		3		75		887625						0		0		273		2		50		819000										273		7		175		2866500										322		7		175		2535750										285		22		550		9405000																																																		423		8		200		5076000		425		11		275		7012500																		379		2		50		1137000		340		71		1775		36210000		379		12		300		6822000		366		32		800		17568000

																										340		1		25		510000						0		0		304		3		75		1026000						0		0						0		0						0		0						0		0						0		0						0		0		265		1		25		298125						0		0		274		2		50		822000										274		2		50		822000										323		5		125		1816875										286		16		400		6864000																																																		424		10		250		6360000		426		9		225		5751000																		381		1		25		571500		341		47		1175		24040500		380		9		225		5130000		367		29		725		15964500

																										341		2		50		1023000						0		0		305		2		50		686250						0		0						0		0						0		0						0		0						0		0						0		0		266		3		75		897750						0		0		277		1		25		415500										275		7		175		2887500										324		5		125		1822500										287		23		575		9901500																																																		425		6		150		3825000		427		8		200		5124000																		385		1		25		577500		342		33		825		16929000		381		3		75		1714500		368		22		550		12144000

																										343		1		25		514500						0		0		306		1		25		344250						0		0						0		0						0		0						0		0						0		0						0		0		267		7		175		2102625						0		0																		276		4		100		1656000										325		2		50		731250										288		18		450		7776000																																																		426		5		125		3195000		428		14		350		8988000																		389		1		25		583500		343		40		1000		20580000		382		3		75		1719000		369		29		725		16051500

																										344		1		25		516000						0		0		307		1		25		345375						0		0						0		0						0		0						0		0						0		0						0		0		268		4		100		1206000						0		0																		277		7		175		2908500																										289		27		675		11704500																																																		427		5		125		3202500		429		9		225		5791500																										344		53		1325		27348000		383		2		50		1149000		370		22		550		12210000

																										345		1		25		517500						0		0		308		2		50		693000						0		0						0		0						0		0						0		0						0		0						0		0		269		2		50		605250						0		0																		278		9		225		3753000																										290		32		800		13920000																																																		428		3		75		1926000		430		14		350		9030000																										345		42		1050		21735000		384		1		25		576000		371		40		1000		22260000

																										348		1		25		522000						0		0		309		2		50		695250						0		0						0		0						0		0						0		0						0		0						0		0		270		1		25		303750						0		0																		279		5		125		2092500																										291		18		450		7857000																																																		429		1		25		643500		431		14		350		9051000																										346		37		925		19203000		385		6		150		3465000		372		18		450		10044000

																																										311		2																																																						271		2																														280		4		100		1680000																										292		24		600		10512000																																																										432		18		450		11664000																										347		54		1350		28107000		386		1		25		579000		373		26		650		14547000

																																										312		2																																																						272		2																														281		6		150		2529000																										293		14		350		6153000																																																										433		22		550		14289000																										348		61		1525		31842000		387		5		125		2902500		374		22		550		12342000

																																										313		1																																																						274		2																														282		2		50		846000																										294		18		450		7938000																																																										434		13		325		8463000																										349		74		1850		38739000		388		3		75		1746000		375		35		875		19687500

																																										314		2																																																						275		1																														283		3		75		1273500																										295		14		350		6195000																																																										435		8		200		5220000																										350		54		1350		28350000		389		2		50		1167000		376		21		525		11844000

																																										316		1																																																						276		3																														284		2		50		852000																										296		25		625		11100000																																																										436		15		375		9810000																										351		42		1050		22113000		390		1		25		585000		377		14		350		7917000

																																										317		2																																																						277		2																														285		5		125		2137500																										297		23		575		10246500																																																										437		13		325		8521500																										352		36		900		19008000		391		3		75		1759500		378		26		650		14742000

																																										318		3																																																						278		2																														286		6		150		2574000																										298		28		700		12516000																																																										438		7		175		4599000																										353		33		825		17473500		392		4		100		2352000		379		28		700		15918000

																																										319		3																																																						279		3																														287		4		100		1722000																										299		21		525		9418500																																																										439		11		275		7243500																										354		36		900		19116000		393		5		125		2947500		380		19		475		10830000

																																										320		4																																																						281		5																														288		2		50		864000																										300		19		475		8550000																																																										440		17		425		11220000																										355		37		925		19702500		394		7		175		4137000		381		23		575		13144500

																																										321		1																																																						282		1																														289		6		150		2601000																										301		23		575		10384500																																																										441		10		250		6615000																										356		40		1000		21360000		395		2		50		1185000		382		31		775		17763000

																																										322		1																																																						283		2																														290		3		75		1305000																										302		22		550		9966000																																																										442		16		400		10608000																										357		48		1200		25704000		396		5		125		2970000		383		22		550		12639000

																																										323		2																																																						285		2																														291		5		125		2182500																										303		27		675		12271500																																																										443		14		350		9303000																										358		47		1175		25239000		397		7		175		4168500		384		24		600		13824000

																																										325		1																																																						286		2																														292		2		50		876000																										304		16		400		7296000																																																										444		17		425		11322000																										359		83		2075		44695500		398		8		200		4776000		385		17		425		9817500

																																										326		1																																																						287		1																														293		5		125		2197500																										305		15		375		6862500																																																										445		16		400		10680000																										360		36		900		19440000		399		7		175		4189500		386		19		475		11001000

																																										330		1																																																						288		1																														294		2		50		882000																										306		18		450		8262000																																																										446		13		325		8697000																										361		35		875		18952500		400		4		100		2400000		387		21		525		12190500

																																										333		4																																																						289		2																														295		4		100		1770000																										307		27		675		12433500																																																										447		12		300		8046000																										362		21		525		11403000		401		2		50		1203000		388		22		550		12804000

																																										335		2																																																						290		1																														296		3		75		1332000																										308		21		525		9702000																																																										448		8		200		5376000																										363		26		650		14157000		402		5		125		3015000		389		13		325		7585500

																																										336		3																																																						291		1																														297		4		100		1782000																										309		18		450		8343000																																																										449		9		225		6061500																										364		24		600		13104000		403		3		75		1813500		390		19		475		11115000

																																										338		1																																																						293		3																														299		3		75		1345500																										310		24		600		11160000																																																										450		12		300		8100000																										365		25		625		13687500		404		2		50		1212000		391		12		300		7038000

																																										339		1																																																						294		3																														300		4		100		1800000																										311		26		650		12129000																																																										451		12		300		8118000																										366		18		450		9882000		405		3		75		1822500		392		9		225		5292000

																																										340		1																																																						295		4																														301		3		75		1354500																										312		23		575		10764000																																																										452		8		200		5424000																										367		37		925		20368500		406		1		25		609000		393		10		250		5895000

																																										341		2																																																						297		2																														302		1		25		453000																										313		24		600		11268000																																																										453		6		150		4077000																										368		41		1025		22632000		407		1		25		610500		394		11		275		6501000

																																										344		1																																																						299		3																														303		1		25		454500																										314		17		425		8007000																																																										454		13		325		8853000																										369		38		950		21033000		409		4		100		2454000		395		5		125		2962500

																																										345		1																																																						300		1																														304		1		25		456000																										315		21		525		9922500																																																										455		13		325		8872500																										370		9		225		4995000		411		1		25		616500		396		5		125		2970000

																																										349		1																																																						301		1																														305		2		50		915000																										316		20		500		9480000																																																										456		10		250		6840000																										371		17		425		9460500		415		1		25		622500		397		12		300		7146000

																																										350		1																																																						304		4																														306		3		75		1377000																										317		22		550		10461000																																																										457		11		275		7540500																										372		3		75		1674000		419		1		25		628500		398		6		150		3582000

																																										352		1																																																						307		2																														307		2		50		921000																										318		18		450		8586000																																																										458		13		325		8931000																										373		7		175		3916500										399		6		150		3591000

																																										355		1																																																						308		2																														308		3		75		1386000																										319		13		325		6220500																																																										459		16		400		11016000																										374		11		275		6171000										400		5		125		3000000

																																										357		2																																																						309		2																														309		3		75		1390500																										320		15		375		7200000																																																										460		10		250		6900000																										375		11		275		6187500										401		7		175		4210500

																																										361		2																																																						310		1																														310		1		25		465000																										321		19		475		9148500																																																										461		10		250		6915000																										376		19		475		10716000										402		4		100		2412000

																																										363		1																																																						311		3																														311		1		25		466500																										322		12		300		5796000																																																										462		12		300		8316000																										377		23		575		13006500										403		5		125		3022500

																																										364		2																																																						316		1																														312		2		50		936000																										323		22		550		10659000																																																										463		8		200		5556000																										378		26		650		14742000										404		6		150		3636000

																																										367		1																																																						317		4																														313		3		75		1408500																										324		14		350		6804000																																																										464		10		250		6960000																										379		14		350		7959000										405		3		75		1822500

																																										368		1																																																						320		2																														314		2		50		942000																										325		17		425		8287500																																																										465		5		125		3487500																																										406		4		100		2436000

																																										369		2																																																						321		3																														315		3		75		1417500																										326		16		400		7824000																																																										466		8		200		5592000																																										407		4		100		2442000

																																										370		3																																																						322		1																														316		6		150		2844000																										327		22		550		10791000																																																										467		7		175		4903500																																										410		3		75		1845000

																																										371		2																																																						325		1																														317		2		50		951000																										328		22		550		10824000																																																										468		7		175		4914000																																										411		2		50		1233000

																																										372		1																																																						327		1																														318		1		25		477000																										329		15		375		7402500																																																										469		5		125		3517500																																										412		3		75		1854000

																																										375		1																																																						328		2																														319		3		75		1435500																										330		13		325		6435000																																																										470		4		100		2820000																																										413		2		50		1239000

																																										381		1																																																						329		1																														321		2		50		963000																										331		10		250		4965000																																																										471		9		225		6358500																																										414		3		75		1863000

																																										383		1																																																						330		1																														325		3		75		1462500																										332		20		500		9960000																																																										472		7		175		4956000																																										415		3		75		1867500

																																										384		1																																																						335		1																														326		1		25		489000																										333		20		500		9990000																																																										473		11		275		7804500																																										416		2		50		1248000

																																										385		1																																																						336		1																														328		1		25		492000																										334		12		300		6012000																																																										474		9		225		6399000																																										417		2		50		1251000

																																										388		2																																																						337		1																														329		1		25		493500																										335		19		475		9547500																																																										475		7		175		4987500																																										418		1		25		627000

																																										391		2																																																						338		1																														330		1		25		495000																										336		15		375		7560000																																																										476		8		200		5712000																																										419		1		25		628500

																																										395		1																																																						339		2																														331		1		25		496500																										337		11		275		5560500																																																										477		10		250		7155000																																										420		1		25		630000

																																										396		1																																																						342		1																														336		1		25		504000																										338		15		375		7605000																																																										478		8		200		5736000																																										421		1		25		631500

																																										398		1																																																						343		1																														338		1		25		507000																										339		15		375		7627500																																																										479		12		300		8622000																																										422		2		50		1266000

																																										399		1																																																						345		1																														339		1		25		508500																										340		12		300		6120000																																																										480		7		175		5040000																																										423		1		25		634500

																																										400		1																																																						346		2																														342		1		25		513000																										341		20		500		10230000																																																										481		4		100		2886000																																										426		1		25		639000

																																										401		2																																																						348		1																														355		1		25		532500																										342		11		275		5643000																																																										482		6		150		4338000																																										427		1		25		640500

																																										402		1																																																						352		2																														356		1		25		534000																										343		18		450		9261000																																																										483		5		125		3622500																																										428		2		50		1284000

																																										406		1																																																						353		1																														357		1		25		535500																										344		14		350		7224000																																																										484		4		100		2904000																																										429		3		75		1930500

																																										408		1																																																						354		2																														358		1		25		537000																										345		16		400		8280000																																																										485		2		50		1455000																																										431		1		25		646500

																																										412		1																																																						357		1																														364		1		25		546000																										346		10		250		5190000																																																										486		4		100		2916000																																										432		1		25		648000

																																										416		1																																																						359		1																														365		1		25		547500																										347		16		400		8328000																																																										487		3		75		2191500																																										433		1		25		649500

																																										417		1																																																						364		1																														369		1		25		553500																										348		10		250		5220000																																																										488		1		25		732000																																										434		4		100		2604000

																																										419		1																																																						366		1																														373		1		25		559500																										349		8		200		4188000																																																										489		2		50		1467000																																										436		3		75		1962000

																																										420		3																																																						368		1																														375		1		25		562500																										350		13		325		6825000																																																										490		4		100		2940000																																										438		1		25		657000

																																										421		1																																																						369		1																														383		1		25		574500																										351		9		225		4738500																																																										491		3		75		2209500																																										439		1		25		658500

																																										423		3																																																						371		3																														386		1		25		579000																										352		15		375		7920000																																																										492		2		50		1476000																																										440		1		25		660000

																																										424		2																																																						373		2																														389		1		25		583500																										353		15		375		7942500																																																										493		2		50		1479000																																										443		2		50		1329000

																																										426		1																																																						375		1																														391		1		25		586500																										354		17		425		9027000																																																										494		5		125		3705000																																										444		1		25		666000

																																										428		2																																																						380		1																														395		1		25		592500																										355		7		175		3727500																																																										495		2		50		1485000																																										445		1		25		667500

																																										429		2																																																						385		2																														400		1		25		600000																										356		12		300		6408000																																																										496		2		50		1488000																																										449		3		75		2020500

																																										435		1																																																						386		1																														403		1		25		604500																										357		12		300		6426000																																																										497		2		50		1491000																																										450		1		25		675000

																																										437		2																																																						387		1																														425		1		25		637500																										358		19		475		10203000																																																										498		3		75		2241000																																										451		1		25		676500

																																										438		2																																																						390		1																														434		2		50		1302000																										359		10		250		5385000																																																										499		1		25		748500																																										452		1		25		678000

																																										439		1																																																						393		1																																																														360		11		275		5940000																																																										500		2		50		1500000																																										453		1		25		679500

																																										440		1																																																						397		1																																																														361		11		275		5956500																																																										501		2		50		1503000																																										454		1		25		681000

																																										441		2																																																						398		1																																																														362		7		175		3801000																																																										502		1		25		753000																																										456		1		25		684000

																																										442		1																																																						405		1																																																														363		2		50		1089000																																																										503		2		50		1509000																																										457		4		100		2742000

																																										443		3																																																						408		1																																																														364		7		175		3822000																																																										504		2		50		1512000																																										458		4		100		2748000

																																										444		2																																																						410		1																																																														365		1		25		547500																																																										505		1		25		757500																																										459		1		25		688500

																																										447		1																																																						414		1																																																														366		3		75		1647000																																																										506		2		50		1518000																																										462		1		25		693000

																																										448		2																																																						417		1																																																														367		2		50		1101000																																																										507		2		50		1521000																																										464		1		25		696000

																																										452		1																																																						420		1																																																														368		2		50		1104000																																																										508		2		50		1524000																																										466		1		25		699000

																																										454		1																																																						422		1																																																														369		4		100		2214000																																																										510		2		50		1530000																																										468		1		25		702000

																																										456		1																																																						435		1																																																														370		5		125		2775000																																																										511		1		25		766500																																										469		1		25		703500

																																										457		1																																																						443		1																																																														371		3		75		1669500																																																										512		2		50		1536000																																										470		2		50		1410000

																																										458		1																																																						445		1																																																														372		1		25		558000																																																										513		2		50		1539000																																										471		1		25		706500

																																										461		2																																																						449		1																																																														373		1		25		559500																																																										514		2		50		1542000																																										473		1		25		709500

																																										462		1																																																						458		1																																																														374		1		25		561000																																																										516		1		25		774000																																										474		1		25		711000

																																										467		1																																																						459		1																																																														375		4		100		2250000																																																																																																										476		1		25		714000

																																										475		1																																																						463		1																																																														376		2		50		1128000																																																																																																										477		1		25		715500

																																										483		1																																																						464		1																																																														377		2		50		1131000																																																																																																										479		1		25		718500

																																										485		1																																																						467		1																																																														378		1		25		567000																																																																																																										480		2		50		1440000

																																										487		1																																																						477		1																																																														379		3		75		1705500																																																																																																										483		2		50		1449000

																																										488		1																																																						506		1																																																														380		2		50		1140000																																																																																																										488		1		25		732000

																																										489		1																																																						524		1																																																														381		1		25		571500																																																																																																										492		2		50		1476000

																																										493		1																																																						533		1																																																														382		1		25		573000																																																																																																										493		2		50		1479000

																																										494		2																																																						546		1																																																																																																																																																																														494		1		25		741000

																																										503		1																																																						553		1																																																																																																																																																																														496		1		25		744000

																																										508		1																																																						574		1																																																																																																																																																																														503		2		50		1509000

																																										518		2																																																						626		1																																																																																																																																																																														504		2		50		1512000

																																										525		1																																																																																																																																																																																																																																						505		1		25		757500

																																										526		1																																																																																																																																																																																																																																						506		1		25		759000

																																										528		1																																																																																																																																																																																																																																						509		3		75		2290500

																																										529		1																																																																																																																																																																																																																																						510		1		25		765000

																																										535		1																																																																																																																																																																																																																																						512		1		25		768000

																																										545		1																																																																																																																																																																																																																																						515		1		25		772500

																																										554		1																																																																																																																																																																																																																																						516		1		25		774000

																																										556		1																																																																																																																																																																																																																																						518		1		25		777000

																																										558		1																																																																																																																																																																																																																																						519		1		25		778500

																																										559		1																																																																																																																																																																																																																																						527		1		25		790500

																																										564		1																																																																																																																																																																																																																																						528		1		25		792000

																																										569		1																																																																																																																																																																																																																																						533		2		50		1599000

																																										572		1																																																																																																																																																																																																																																						535		1		25		802500

																																										577		1																																																																																																																																																																																																																																						536		1		25		804000

																																										578		1																																																																																																																																																																																																																																						538		1		25		807000

																																										593		1																																																																																																																																																																																																																																						541		1		25		811500

																																										615		1																																																																																																																																																																																																																																						547		1		25		820500

																																										616		2																																																																																																																																																																																																																																						549		1		25		823500

																																										619		1																																																																																																																																																																																																																																						550		1		25		825000

																																										629		1																																																																																																																																																																																																																																						553		1		25		829500

																																										631		1																																																																																																																																																																																																																																						554		1		25		831000

																																										634		1																																																																																																																																																																																																																																						557		1		25		835500

																																										638		1																																																																																																																																																																																																																																						558		2		50		1674000

																																										642		1																																																																																																																																																																																																																																						559		1		25		838500

																																										650		1																																																																																																																																																																																																																																						574		3		75		2583000

																																										665		1																																																																																																																																																																																																																																						575		1		25		862500

																																										667		1

																																										677		1

																																										679		1

																																										682		1

																																										688		1

																																										689		1

																																										696		1

																																										707		1





Chart1

		37043

		37104

		37196

		37258

		37317

		37409



Month of Sampling

Total Storage (m^3)

Total Soil-Water Storage Versus Time

36879.43875

17691.3015

14768.746125

62681.52975

61002.3045

23586.6375



Sheet2

		depth and date		3in jun01		6in jun01		12in jun01		18in jun01		24in jun01		3in aug		6in aug		12in aug		18in aug		24in aug		30in aug		3in nov		6in nov		12in nov		18in nov		24in nov		30in nov		3in jan18		6in jan18		12in jan18		18in jan18		24in jan18		30in jan18		3in jan20		6in jan20		12in jan20		18in jan20		24in jan20		30in jan20		3in mar		6in mar		12in mar		18in mar		24in mar		30in mar		3in jun02		6in jun02		12in jun02		18in jun02		24in jun02		30in jun02

		cm^3 storage		6779885625		5911547625		7889752500		8220048000		8078205000		4396030875		2852060625		2722978500		2540521500		2506537500		2673172500		846820125		1649911500		1866991500		3606627000		2714283000		4084113000		6465337875		7691707125		9705036000		9855871500		9442957500		9951894000		10006970625		9545200875		13055406000		13351995000		13191993000		13098690000		6626001375		7922579625		10533880500		11257116000		12054564000		12608163000		3960960750		2486265750		3756945000		4028899500		4406967000		4946599500

		date		1-Jun		1-Aug		1-Nov		jan18,2002		jan20,2002		2-Mar		2-Jun

		timeline		1		3		6		8		8		10		13

		total storage (m^3)		36,879		17,691		14,769		53,113		72,250		61,002		23,587

										average jan		62,682

										2-Jan

				Jun-01		Aug-01		Nov-01		Jan-02		Mar-02		Jun-02

				36,879		17,691		14,769		62,682		61,002		23,587
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		37323		37323		37323		37323		37323
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		37390		37390		37390		37390		37390
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Data

		Canopy cover measured with MODEL A spherical densiometer

								Sites																Wet		96		96

		# of squares		Wetland		Wetland B		Wetland C		Pine		Pine B		Pine C		Mixed		Hardwood		Plantation				Wet B		98		98

		covered by																						Wet C		93		93

		canopy																						Pine		69		69

		N		23		23		20		14.5		14		10		19		10		9.5				Pine B		56		56

		S		23		24		22		21		13		5.5		18.5		24		20				Pine C		32		32

		E		24		24		23		11		19		7		21		17		4				Mixed		83		83

		W		22		23		24		20		8		8		21		15		17				Hard		69		69

		Average #s		23.0		23.5		22.3		16.6		13.5		7.6		19.9		16.5		12.6				Plant		53		53

		Overstory Density, %		(4*1.04 * average #s of squares covered by canopy)

		Date		Wetland		Wetland B		Wetland C		Pine		Pine B		Pine C		Mixed		Hardwood		Plantation

		5/23/01		97						69						88		76		26

		6/12/01		98						70						80		51		32

		7/10/01		90						72						61		88		35

		7/30/01		93						74						74		88		45

		8/20/01		97						72						87		61		38

		9/11/01		96						54						78		50		38

		10/1/01		98						63						74		50		34

		10/18/01		96						49						78		43		34

		11/13/01		95						57						67		45		36

		12/5/01		95						63						71		53		39

		1/18/02		52						71						69		40		54

		2/1/02				81		49		59		44		24		64		29		56

		2/22/02		67		73		62		48		47		33		49		31		63

		3/8/02		84		69		61		59		44		31		58		20		32

		3/26/02		87		82		76		80		55		34		81		57		51

		4/12/02		78		75		62		77		41		32		96		34		62

		4/29/02		83		85		82		58		35		17		76		51		33

		5/14/02		87		85		88		59		47		29		79		61		50

		6/11/02		96		98		93		69		56		32		83		69		53

		Average		88		81		72		64		46		29		74		52		43

		S.D.		12.3		9.0		15.3		9.2		7.0		5.9		11.3		18.7		11.2

		Minimum		52		69		49		48		35		17		49		20		26

		Maximum		98		98		93		80		56		34		96		88		63

		Summer Average		93		86		84		63		48		30		77		60		40

		Winter Average		75		78		66		65		44		29		70		37		50

				80		78		66		64		44		29

		diff		18		8		18		-1		4		1		6		23		-10
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Sheet1

		January 18th				Median values for wc																										Hydrograph		precip in^3		Precip L

				add		add		add		add		add		add		subtract		subtract		TOTAL		%total diff		TOTAL Corrected		cm^3 water		L water

		3.1		160417		84154		20146		10432		43699								318848		79.4295421746		330846.9		10256253526.016		10256253.526016				42256.905354144		1455290161		21466985.164911

		2.65		602870		160417		84154		2014		10432		44434						301419				312762.0		8288192994.912		8288192.994912				42.2569053541				21466.985164911

		2.2		83162												1622				83162				86291.6		1898414152.448		1898414.152448

		1.75		1622		18951		5231		3526										29330				30433.7		532590564.8		532590.5648

		1.3		8739		4262														13001				13490.3		175373297.216		175373.297216				21915.9

		SUM																		745760				773824.4		21150824535.4		21150824.5

		sum + rip																										40920485.4

		January 20th

																								TOTAL Corrected		cm^3 water		L water

		2.65		7085		6245		6492		29063		11766								60651		133.3945755383		60303.5		1598043556.1565		1598043.5561565				SOURCE		VOL. WATER (m^3)

		3.1		560040		7085		6245		6492		29063								511155				508226.6		15755024383.155		15755024.383155				Precipitation		23,850

		3.55		244774		19630								167014						431418				428946.4		15227597422.869		15227597.422869				Throughfall		22,660

		4		167014		33579										72000				128593				127856.3		5114251628.12		5114251.62812				Hydrograph		431

		4.45		72000		24357										45781				50576				50286.3		2237738129.272		2237738.129272				Storage (dq)		21,915

		4.9		45781		15925										22499				39207				38982.4		1910136771.753		1910136.771753				Storage (hydrograph)		22,229

		5.35		22499		5827										10236				18090				17986.4		962270387.865		962270.387865				Evapotranspiration		314

		5.8		10237		2508														12745				12672.0		734975065.91		734975.06591

		SUM																		1252435				1245259.8		43540037345.1		43540037.3

		sum + rip																										63309698.2

																										Difference		22389212.8

		riparian																						TOTAL Corrected		cm^3 water		L water

		53.34		2013		1548														3561		5.5096682803		3753.7		2002196963.34		2002196.96334

		40.386		19179		368		1123		212				1548						22430				23643.5		9548648967.18		9548648.96718

		32.004		8997		4034		4139		861										18031				19006.5		6082832931.084		6082832.931084

		26.289		7708																7708				8125.0		2135981986.092		2135981.986092

		SUM																		51730				54528.593		19769660847.696		19769660.8

		January 18th				Min values for wc

				add		add		add		add		add		add		subtract		subtract		TOTAL		%total diff		TOTAL Corrected		cm^3 water		L water

		3.6		160417		84154		20146		10432		43699								318848		79.4295421746		330846.9		11910487965.696		11910487.965696

		2.7		602870		160417		84154		2014		10432		44434						301419				312762.0		8444573994.816		8444573.994816

		2.4		83162												1622				83162				86291.6		2070997257.216		2070997.257216

		2.1		1622		18951		5231		3526										29330				30433.7		639108677.76		639108.67776

		1.8		8739		4262														13001				13490.3		242824565.376		242824.565376

		SUM																		745760				773824.4		23307992460.9		23307992.5

		sum + rip																										23307992.5

		January 20th

																								TOTAL Corrected		cm^3 water		L water

		2.7		7085		6245		6492		29063		11766								60651		133.3945755383		60303.5		1628195321.367		1628195.321367

		3.3		560040		7085		6245		6492		29063								511155				508226.6		16771477569.165		16771477.569165

		3.6		244774		19630								167014						431418				428946.4		15442070626.008		15442070.626008

		4.2		167014		33579										72000				128593				127856.3		5369964209.526		5369964.209526

		4.5		72000		24357										45781				50576				50286.3		2262881254.32		2262881.25432

		5.1		45781		15925										22499				39207				38982.4		1988101537.947		1988101.537947

		5.4		22499		5827										10236				18090				17986.4		971263569.06		971263.56906

		5.9		10237		2508														12745				12672.0		747647049.805		747647.049805

		SUM																		1252435				1245259.8		45181601137.2		45181601.1

		sum + rip																										45181601.1

																												m^3

																										Difference		21873.6
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