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Abstract


Concern over local and global implications of human-induced climate change has prompted institutional commitments to achieving climate neutrality. [This institutional commitments seem less important to your research than the general issue of increased urbanization and urban landscapes] Since carbon storage in biomass reduces atmospheric carbon dioxide, increasing local biomass can decrease individual and regional carbon footprints [Do you mean that SOM accumulation functions to offset other aspects of a footprint?  Not clear.]. 
[Start your abstract here] Our study focuses on carbon stored in soil organic matter (SOM), one of the largest terrestrial sinks, which globally stores roughly three times more carbon than plants (Schlesinger and Andrews 2000). Milesi et al. (2005) estimate that urban turfs occupy 1.9 % of the surface of the continental U.S. [good stat]. [you need to say that your goal was to assess change in SOM in differently managed urban landscapes before talking about what you analyzed].  In this study, we analyzed samples from two conventionally managed urban turfs on Oberlin College’s campus, the Science Center lawn established in 2002 and the 1960s lawn of South Residence Hall. In the Adam Joseph Lewis Center (AJLC) landscape, we took samples from three distinct ecosystems. Constructed in 2000, the AJLC grounds are managed without synthetic fertilizer and herbicide inputs and with the goal of enhancing native species diversity. We dried and incinerated samples to calculate SOM and bulk density [don’t need to include methods in your abstract – you used standard methods to evaluate SOM and bulk density]. Data from the AJLC landscape and South lawn follow up on a 2001 SOM and bulk density study. Our research adds a baseline for the Science Center, a more recently constructed site for better comparison to the AJLC. Overall, we found no significant differences in either % SOM or change in % SOM over time, for any of the sites sampled. AJLC soils had higher spatial heterogeneity compared to the conventionally managed landscapes, suggesting this ecologically managed landscape foster greater spatial variability in carbon accumulation [be careful how broadly you frame your conclusions.  You have a sample size of 1 for assessing ecologically managed landscapes.  You should draw inferences, but cautiously]. Using % SOM, bulk density, and woody biomass data, we estimated the total carbon storage in a portion of the AJLC landscape. Further study will reveal longer-term trends in comparative carbon accumulation among these three landscapes. 

Introduction


Human-induced changes in carbon flows are a major cause of global climate change. Terrestrial ecosystems can be sinks for atmospheric carbon dioxide, so increasing carbon storage in soil and woody biomass is a potential means to counter carbon emissions (IPCC 2007). Globally, soil carbon pools are particularly significant [avoid using the term “significant” in scientific writing unless statistical meaning is intended], storing about three times more carbon than plants (Schlesinger and Andrews 2000). Turf grass land cover is ubiquitous in urban landscapes as a feature of residential, commercial, and institutional lawns, athletic fields, golf courses, and parks (Milesi et at. 2005). Milesi et al. (2005) estimate that urban turf covers about 163,800 km2  in the U.S. and would represent the nation’s single largest irrigated “crop.” Urban turfs are often monocultures and human management allows them to persist independent of climate (Milesi et at 2007). While land use changes trend strongly towards increased urbanization, the effects of this conversion on soil carbon pools is not well understood [can you cite a paper for this statement?]. Between 1980 and 2000, urban land-use in North American grew by 34%. Urbanization can increase or decrease soil carbon storage depending on pre-urban soil structure and urban ecosystem factors such as human disturbance, management and plant species (Pouyat et al. 2006). [Intro paragraph does very nice job of setting context]

Our project, a follow-up to earlier [parallel generally suggests same time] studies in 2000 and 2001, quantifies change in percent soil organic matter (SOM), a measure of organic soil carbon, in conventionally and ecologically-managed landscapes at Oberlin College. We aim to increase understanding of soil carbon storage potential at these various sites. As a charter signatory of the American College and University Presidents Climate Commitment, Oberlin College has pledged to work towards achieving climate neutrality. The College is currently inventorying total greenhouse gas emissions (Engstrom 2007). To complement increased understanding of our carbon output, our findings, a part of a long-term study, will provide information regarding Oberlin College’s capacity for carbon storage in soil. Results regarding the effects of soil development between management regimes can also influence grounds keeping choices in similar urban turfs.


We analyzed samples from three different landscapes. The first, South Residence Hall lawn, is a well-established conventionally-managed turf that was established in the 1950s. According to Dennis Greive, the college grounds manager, the lawn was seeded with a mixture of rye grass and two types of blue grass. The lawn is treated with applications of synthetic Nitrogen/phosphorus/ potash fertilizer (1 lb/1000ft2) [what time of year?]. A 3-way herbicide is applied once a year during autumn to eliminate broadleaf plants from the turf. Grounds crews leave all grass clippings and most leaf mulch on site, though crews shred and remove excess leaves once each autumn.  [Is it irrigated?  The answer is no, but this is information that a reader should know]

The second site, a lawn on the south side of the Science Center is a five-year-old, conventionally-managed turf in the center of campus. It was last reseeded in 2005 with a 50% perennial rye grass and 50% Kentucky blue grass mix. Like South lawn, fertilizer and herbicide applications occur once a year. The Science Center lawn is mowed more frequently than South lawn because it is more prominent at the center of campus. College grounds crews leave all grass clippings on site, and remove leaves once in the fall (Greive 2007).

Finally, the Adam Joseph Lewis Center (AJLC) landscape is a seven-year-old, spatially heterogeneous landscape composed of three distinct ecosystems: a wetland planted with a variety of native trees and herbs, a grassy orchard with two species of apple and two varieties of pear trees, and a lawn planted with a “low-mow” mix of grass species and deciduous trees native to Ohio (see Figure 1). The AJLC was designed and is managed with the goal of fostering a diverse composition of native and edible species. Student grounds keepers leave all grass clippings on site. Large pruned branch trimmings are used in garden compost. There is no application of synthetic fertilizers, pesticides, or herbicides (Benzing 2007).

We predicted the AJLC lawn would be similar in % SOM to the orchard, as both landscapes have grass-cover and the same organic management regime. We expected that after six years the wetland will continue to have a high relative percent SOM because of the larger amount of above ground biomass and the waterlogged sediments that inhibit decomposition (Turner et al. 2001). We anticipated that the AJLC lawn and orchard would have more fallen and decomposed biomass because of the larger number of trees and herbaceous species than South and Science Center lawns. We felt that this would  likely lead to a slightly higher, and more spatially variable percent SOM than in South and Science Center lawns.  [Good explanations, but you need to be careful about tense.  “will” implies that you don’t yet know the answer whereas “would” implies that you didn’t yet know the answer but do now]
[You need to say something about aboveground biomass of small trees since you assess this in your study.  You also need to say something about the bulk density and why this might be important and potentially related to carbon and why and how you might expect it to differ among treatments]
Methods

We sampled from the four sites sampled in 2001 and from the Science Center lawn, as it is similar in age to the AJLC. All locations were found and recorded using a Trimble Global Positioning System (GPS) unit accurate to within approximately 0.5 meters, matching previously sampled locations [did you use differential correction or not?  This affects your accuracy.]. We collected 9 samples from 3x3 grids [Units?  3’ or 3 meters?] with points about 4 meters apart in all landscapes except the wetland (see Figure 1). We found the five sample locations in the wetland using the GPS coordinates recorded in the 2001 study. All terrestrial soil samples were collected to a 15 cm depth with a metal coring device (2 cm radius), while the wetland samples were to an appromately 12cm depth with an 8cm diameter PVC pipe and rubber stopper. We took two soil cores at each point and then combined the two for a greater sample volume. We measured and recorded the exact depth of the holes. All soil samples were placed in labeled tins and dried at 105oC for 24 hours to obtain the dry weight of each sample (Turner et al. 2001). The soil samples were weighed immediately after being removed from the drying oven, and then were crushed and homogenized using a rubber glove and hammer. We determined percent SOM using the loss-on-ignition method utilized in the 2001 study and outlined in Nelson and Sommers (1996). A 50g sub-sample of each soil sample was placed in a crucible and incinerated at 405oC for 16 hours in a muffle oven. We calculated percent SOM using the equation:

% SOM=(dry weight-ashed weight)/dry weight*100).

We also calculated bulk density which is the dry weight divided by the soil core hole volume. 

In the AJLC orchard, we estimated the total aboveground woody biomass by taking measurements for the two tree species, dwarf apple (Malus cultigens) and pear (Pyrus calleryana). We estimated the total volume of each tree. We measured trunk diameter just above the base flare and at the first branch divergence for each tree. We then estimated branch volume as cylinders for eight of the trees using measurements of branch base diameter and length for each branch greater than 2.5 centimeters in diameter. Based on a regression between trunk volume and branch volume of seven trees, we estimated total tree volume for all orchard trees. We did not graph one outlier because of its unrepresentatively large trunk volume. Because the average wood densities were similar for Malus and Pyrus (.590 and .593, respectively), we used an average of the Malus and Pyrus average wood densities from the literature in order to estimate dry weight biomass and subsequently estimate carbon storage (Johnson 2001).  [So only fruit trees, huh? You probably need to state that you did not make any attempt to measure root biomass. This could be a significant pool of stored carbon and is worth at least mentioning].

We calculated total lawn, orchard and wetland SOM storage in the same manner as the 2001 study, SOM(kg)=area(m2)*sample depth(m)*average bulk density(g/cm3)* 106cm^3/m^3*average SOM(g)/g soil. We used current average sample depth, SOM and bulk density values for each location along with the surface area estimates calculated in 2001 with the GPS unit and Arcview Global Information Systems (GIS) Software (Turner et al. 2001) [what do you do about the fact that there is additional SOM stored below 12 cm?  If you are assuming that this is much smaller that surface SOM (which is OK), then you need to state this]. For 2007 total wetland SOM, we calculated one comprehensive [comprehensive?] value instead of for the three areas defined by the 2001 study. We took the sum of the three 2001 areas and the average percent SOM and bulk density from four 2007 points because we did not have the 2007 bulk density value for sample point 2 due to experimental error. [I’m not clear on what you did in the wetland. Did you calculate based on area rather than doing the bulk density volumetric conversion?]
Results

Our results show that samples taken from the AJLC landscape, South lawn, and the Science Center lawn range from 4.98 to 21.05 percent SOM. The AJLC orchard and South lawn have slightly higher average percent SOM than the other sites, with 8.41% and 8.18%, respectively (see Figure 2). One outlier sample taken in South lawn (41.17%) could be attributed to methodological error and was therefore eliminated in the data analysis. In general, SOM increased in soil at all of the sample sites from 2000 to 2007, with an incremental increase in 2001. We averaged percent SOM over the three years in all sites and found that South turf has the highest average. Using ANOVA based on the multiple samples taken from within each site we determined there is no significant difference in average percent SOM among the five sample sites. 


We calculated the change over time in % SOM at each sample point and averaged the change by location (see Figure 3). We found the differences in average % SOM at each sample point between 2000 and 2001, and between 2001 and 2007. Differences in average change in % SOM among sites were not statistically significant in any of the years examined.
 
Because standard deviation measures the variability among samples, it can be used as a measure of spatial heterogeneity of percent SOM in each of the three turfs sampled. We compared the standard deviation of % SOM among the turfs sampled in 2001 and 2007 and found higher spatial variability in % SOM among 2007 samples in the AJLC lawn, an ecologically-managed site, than in South lawn and the Science center, conventionally-managed turfs (See Figure 4).  [And what did you find? (description)].

The wetland had the highest average bulk density among the ecosystems studied. We measured the density of its substrate to be 3.23 g/cm^3. The Science Center lawn, the youngest ecosystem studied, exhibited the highest bulk density of the terrestrial ecosystems at 1.14 g/cm^3. The South lawn, the other traditionally managed turf and oldest of the studied ecosystems, had the highest density among the remaining turf ecosystems with 1.10 g/cm^3. The lowest was in the AJLC orchard where bulk density was .994g/cm^3. We ran ANOVA tests to determine statistical significance between the terrestrial ecosystems [I assume you are still talking about bulk density, but this is ambiguous] and found a significant difference between the AJLC orchard and the Science Center lawn with a P-value of less than .005. Other comparisons of locations had P-values over .05 and were not significant. There was, however, a significant difference between the conventionally managed turfs and the AJLC ecosystems with a P-value less than .007. When grouped together, the conventionally managed lawns had higher bulk densities than the ecologically managed AJLC sites. Bulk density decreased since 2001 in every location for which we have a comparison. The decrease was less than .33 g/cm^3 in every location except for the wetland which decreased by 4.28 g/cm^3 since 2001 (Turner et al. 2001).


To calculate approximate total soil carbon storage of the AJLC, we combined estimates of carbon in lawn and orchard soils with carbon in wetland sediments, based on SOM results (see Figure 6). For this calculation, we used average SOM and bulk density values of the lawn and orchard. To convert total SOM to organic carbon storage in each AJLC ecosystem, we divided kilograms of SOM by 1.9, [what units are associated with this constant?]  the recommended conversion factor for surface soils (Nelson and Sommers 1996). We then multiplied kilograms of carbon by 3.67, the ratio between the atomic weight of carbon and the molecular weight of carbon dioxide, to estimate the amount of carbon that the landscape can store in terms of kilograms of atmospheric CO2 (Nowak 1994) [pretty cool]. Overall, total carbon storage decreased in these three AJLC ecosystems between 2001 and 2007. Soil carbon storage has increased over time. [I’m confused.  Doesn’t this last sentence contradict the preceding sentences?

Of the 31 trees included for analysis of woody carbon storage, volumes ranged from 2.22*103 cm3 to 28.81*103 m3 [Do you really mean to be using different units here – both cm3 and m3?  Since you are using scientific notiation, it seems to me that you would want to simply use different exponents.] Because the orchard trees are too small to calculate volume from a diameter at breast height (dbh), we calculated trunk volume in cm3 using the formula for volume of a conical cylinder, V= (distance from base to top)* π ([rbase+rtop]*.5) 2.  We calculated volume of individual branches as if they were also cylinders, V= π(rbase)2*length, because pruning prevents a tapered end to branches. A regression of total branch volume and trunk volume confirmed that trunk size is a strong indicator of branch volume (R2=0.8355) [that’s pretty neat!  Is this true across species or just for the fruit trees], so we applied the equation to all trees to estimate each tree’s total volume [what is this equation?  You need to report it here]. One small tree that was recently planted and another smaller tree for which the regression predicted a negative branch volume were considered outliers and not included in total carbon storage. 


To estimate orchard dry woody biomass, we used the average wood densities for the Malus and Pyrus calleryana calculated by Johnson (2001). Total dry weight biomass per tree is equal to density (g/cm3)*(volumetrunk+ volumebranches(cm3)). We approximate about 172 kg of woody biomass total [fruit trees only?]. Because carbon weight is about half the dry biomass, we can estimate that there is about 86 kg carbon stored in the trees. We determine that there is about 315 kg of carbon storage potential in terms of kg of atmospheric carbon dioxide [not clear what you mean by “storage potential” here.  Do you mean what is currently stored?  I assume you don’t mean what could be stored since you have not discussed mature size of the tree].
[Sounds like you folks did lots of nifty thinking and analysis, but there is ambiguity in your description that renders interpretation a bit challenging and could make it difficult to follow up on your work (hopefully your spreadsheets will clarify).]
Discussion


Percent SOM was statistically similar in all five sites. Because this is a long-term study, we suggest that it may simply be too early to see differences; continued research may reveal differences in SOM accumulation among the differently managed landscapes [Seems like you need to cite some literature here on expected rates of SOM accumulation – give us a range of values for how fast we might reasonably anticipate changes in SOM]. Our sampling methods, using a 9-point grid, are designed to capture spatial heterogeneity in the landscapes.  [This second sentence does not follow from previous sentence and should be integrated with your next paragraph.  Reader needs clear topic sentences for paragraphs.

[Give me a topic sentence that says something general about your findings with respect to variability.  For example, “One unanticipated finding from our study was that even if average SOM does not yet differ as a result of management, variability in SOM does appear to differ.”]  Of the three turfs sampled, variability in percent SOM was higher in the AJLC lawn than in the Science Center and South lawns, and we conclude that greater species diversity may foster more spatially heterogeneous SOM accumulation. Spatial patterns of soil carbon pools within a landscape may be related to the presence of certain species or biological communities. For example, the presence of several young deciduous tree species in the AJLC lawn contribute to higher carbon accumulation in certain areas of the lawn, as they shed their leaves every fall.


Average bulk density decreased in all ecosystems sampled between 2000 and 2007. The trend is consistent with increases in percent SOM over time, as bulk density is inversely related to percent SOM and decreases with age (Golubiewski 2006). As an ecosystem develops and plant biomass accumulates in the soil bulk density usually decreases because organic plant matter is generally less dense than mineral silts and clays. The decline in bulk density in the wetland since the 2001 was unexpected, considering bulk density increased in the wetland between 2000 and 2001. 

The 2001 study concluded that high bulk density in the wetland was the result of the weight of water pushing down the sediment and the drying out of the soil along the edge of the wetland during the “unusually dry” summer between the first two studies (Turner et al. 2001). Water does not act on sediments in this way [this is true], and the drying of soil due to climatic changes would effect all sample locations. The 2001 study also says “some of the change” could be attributed to differences in sampling methods. In their study, “the volume of the samples was calculated after excess water drained away” (Turner et al. 2001). This makes it seem as though they measured the volume of the material in the sample rather than the volume of the hole from which the material came. This is not a sound methodology as the soil in the sample could be compacted by the soil corer as the sample is taken, leading to artificially high density in the material sampled. In the 2000 study and our 2007 study, the sample volume was found by measuring the depth of the hole to avoid this problem. It is unclear whether the 2001 data for the wetland is valid or incomparable to 2000 and 2007 data as a result of methodological differences. In all the terrestrial ecosystems, the average density in 2007 is equal to or lower than the average in 2000. The wetland bulk density data collected over the first three studies fluctuates and does not show any clear pattern. While the terrestrial ecosystem data matches the trend hypotheses of the two follow-up studies, the limited data set makes it hard to draw any solid conclusions. Further study will be necessary to establish what, if any, trend is present in wetland bulk density and determine whether the gradual decline observed in the terrestrial ecosystems will continue. The overall decline in the calculated SOM and carbon storage within the AJLC soils is due to the wetland bulk density decrease of more than half since 2001 (see Figure 6). As previously discussed, follow-up studies on sediment SOM and bulk density trends over time in the wetland will allow for more informed conclusions about the processes affecting the wetland’s function as a carbon pool. [Not easy to measure bulk density in a wetland…]

In light of efforts to reduce institutional net carbon footprints and slow accumulation of carbon dioxide in the atmosphere, our quantification of organic carbon storage in portions of the AJLC landscape is useful as an indicator of actual carbon currently stored in the landscape. Our results are also useful in making comparisons with the 2001 study to show change in carbon dynamics as newly-constructed landscapes develop. Our results are also potentially applicable to other Oberlin campus turfs or similar turfs in other institutional and residential settings. Our results can be used as a comparison for future studies and identification of management practices that may induce greater organic carbon storage. Our data can also be compared to equivalent studies in other geographic locations (Turner et al. 2001). [Would be nice if you got specific in providing rough estimates of total storage and then compared this with actual carbon flows to operate the institution.  Is it possible for soil carbon to play a meaningful role in offsetting emissions?  What kind of accumulation would be necessary?  What about the fruit trees.  Assuming that most of the biomass in these trees has been trapped since they were planted (a very fair assumption), how much carbon are we accumulating, and does this mean anything relative to the size of emissions?]

Our total AJLC estimate is not comprehensive; we do not estimate storage in the biomass of herbaceous and woody species in the lawn and wetland. We did not attempt to estimate the carbon storage in the garden, as it is highly variable by season because of the addition of compost and the removal of biomass during harvests. Because of time constraints, we did not calculate the total area of South lawn or the Science Center lawn, so we do not have current estimates of total carbon stored in a conventionally managed space. A calculation of these areas could be performed using GPS/GIS. 


The addition of an estimate of orchard woody biomass gives us additional data to enhance total landscape carbon estimates. The amount of carbon stored in the aboveground tree biomass compared to soil carbon storage in the orchard is consistent with the fact that soils are generally larger carbon sinks than plants  [But I don’t see an estimate for total carbon in the soil in the fruit orchard.  A comparison of the carbon stored in the trees and soils, even just in this location, would be most informative and you can do it with your data]. Our data represents rough estimates of carbon sequestered in the AJLC orchard that can serve as a baseline for observations of change in carbon storage capacity in the future. 


Further studies on the relationship between soil carbon storage and biological diversity could focus on specific species and ecological communities that enhance SOM accumulation rates. Estimating the size of carbon sinks on Oberlin College’s campus, as we have done for the Adam Joseph Lewis Center in this study, can inform better estimates of the College’s carbon footprint. Researching the potential for boosting storage capacity in Oberlin College’s landscapes will help in achieving the College’s pledge to become carbon neutral. [Did you find anything in the literature regarding efforts to actually increase urban SOM content as an intentional mechanism of carbon sequestration?  This is certainly an issue that is used to argue for “no-till” agriculture.
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[image: image1.emf]Figure 1. Overhead view of AJLC landscape and component ecosystems. 

Diagram shows general orientation of sampling points (x) and inset of 

orchard shows layout of trees (o). Not drawn to scale.
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Figure 2. We found the average % SOM among conventionally managed and ecologically managed sites in 2000, 2001, and 2007. Error bars show standard deviation of % SOM from each location. Between 5 and 12 samples were taken at each site. The fourth series (blue) represents % SOM averaged over the three sample years in each landscape. The 2000 and 2001 studies did not sample from the Science Center. Differences in % SOM among sites were not statistically significant in any of the years examined. 
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Figure 3. The graph shows change in % SOM for 2000-2001 and 2001-2007. We calculated the change in % SOM at each sample point over time and averaged the change by location. We could not do a point-by-point comparison for 2000-2001 because the samples were combined before incineration in 2000, so we calculated the difference between average % SOM values for the two years. The error bars on the 2001-2007 series show standard deviation for change in % SOM at each point  [huge!]. Between 5 and 9 samples were taken in each l.
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Figure 4. This graph shows standard deviation of mean % SOM in each of the three turfs sampled in 2007 and the two turfs sampled in 2001. Between 7 and 11 samples were taken at each site.  [It occurs to me that it would have been preferable to use the “coefficient of variation” which is STD/Average, but this graph gets the idea across]

Figure 5. Comparison of average soil bulk density of five ecosystems on Oberlin College's campus in three sampling years. Between 7 and 11 samples were taken at each site.
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Figure 6. Change in soil organic matter (SOM) and related carbon storage between two sample years. AJLC soils estimates are the product of total surface area calculated using GPS in 2001 and average depth, bulk density and SOM concentrations in all orchard and lawn soil samples. We calculated wetland SOM from the same formula, but using only the four samples for which we had bulk density values out of five samples. The 2001 wetland SOM was recalculated using this method and values from the same four points for the purposes of comparison. SOM total is the sum of soil and wetland sediment values.
Appendix 1.

Division of Labor

Zena took soil sample cores. She analyzed SOM data.

Connor aided in soil sample processing. He analyzed bulk density data. 

Zena and Connor identified GPS points for sampling in the AJLC lawn, orchard, South lawn and the Science Center. Beth and Zena identified GPS points in the wetland.

Beth measured the depth of sample core holes. She performed total landscape carbon storage calculations and analysis. 

We all dried, homogenized, burned, and weighed the soil samples. We all measured tree volume in the orchard. We all wrote and edited the report, as well as compiled the data.

OK
Appendix 2.

SCIENCE CENTER LAWN GPS COORDINATES in the U.S. State Plane coordinate system for northern Ohio

1) 
41°17'40.078" N


82°13'15.744" W

2)
41°17'40.103” N


82°13'15.931” W

3)
41°17'40.105” N


82°13'16.097” W

4)
41°17'40.210” N


82°13'15.751” W

5)
41°17'40.213” N


82°13'15.911” W

6)
41°17'40.218” N


82°13'16.089” W

7)
41°17'40.341” N


82°13'15.759” W

8)
41°17'40.339” N


82°13'15.903” W

9)
41°17'40.341 N

82°13'16.087 W
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>Explains calculations. Need a bit more – e.g. what is equation determined for relationship between trunk volume and branch volume?
>Indicates statistical significance. Y
>Does not present same data in both tables and graphs.

6. Analysis & Discussion:

>Interprets and critically analyzes your findings. This could have been fleshed out further.  See in-text comments
>Explores connections between your findings and those of other studies (agreement, disagreement, relevance). OK, but 
>Addresses the usefulness and limitations of the methods you used.  OK
>Addresses limitations of findings and suggests further research that might extend or more conclusively addresses your initial hypotheses and findings. OK
7.  Literature cited:

>Uses format of the journals Ecology or American Naturalist. Y
>Does not use footnotes. Y
8. Figures and figure legends: (tables, graphs, conceptual models, etc. that appear in introduction, results, and analysis & discussion sections) Y
>Text legend below each figure describes content in sufficient detail that reader can understand what the figure represents without reference to text in manuscript .   Y


>Symbol legend within the frame of each graphic indicates what different color bars, lines or shapes represent. Y
>Figures are numbered sequentially in the order in which they appear in the paper. Y
>Every figure that appears in paper is directly referenced within the paper.  Y
>Units are indicated either within the figures (often in the x and y axis labels) or in the text legend. 

9. Appendix 1: Division of labor: 

>Describes role of each group member in developing and implementing the project. Y
10.  General comments:
Beth, Zena and Connor:

See extensive comments within body of your text.  I had a bit of difficulty following some of your explanations and was looking for more information in several places.  Graphics look great.   It occurs to me that it would have been very appropriate for you to at least speculate on the relative amounts of fossil fuel used in managing the different landscapes.  That is to say that there is what amounts to a fossil fuel input (to the atmosphere) used to maintain the different systems that is as relevant to the overall relative impact of the different management practices as the carbon that ends up stored within the soil.  Your poster was nicely laid out, though perhaps a bit text heavy.   Your presentation was well rehearsed and well organized.  Beth did an excellent job of setting the context, if anything too much intro may have been provided given time constraints. Again, probably a bit too much detail provided in Connor’s presentation of results as well.  Conclusions were well presented and answers to questions reflected the fact that you folks have clearly thought deeply about the implications of urban SOM.  Overall very nice work.
We calculated  standard deviation of % SOM in each of the three turfs sampled in 2007 and the two turfs sampled in 2001. Between 7 and 11 samples were taken at each site. The graph demonstrates higher spatial variability in % SOM among 2007 samples in the AJLC lawn, an ecologically-managed site. Variability in the AJLC lawn increased at a higher rate than in the �conventionally-managed South turf.  Relative to the AJLC lawn, SOM in South lawn appears to be stable over time.





We calculated  standard deviation of % SOM in each of the three turfs sampled in 2007 and the two turfs sampled in 2001. Between 7 and 11 samples were taken at each site. The graph demonstrates higher spatial variability in % SOM among 2007 samples in the AJLC lawn, an ecologically-managed site. Variability in the AJLC lawn increased at a higher rate than in the �conventionally-managed South turf.  Relative to the AJLC lawn, SOM in South lawn appears to be stable over time.
















































































