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Carbon Sequestration at Garcelon Bog
Synthesis Instructions
Overview

For this lab, your presentation of results will take two forms, one a synthesis from your small group and the other a synthesis with people from other groups.  You will approach this end through two stages.  
The first is to work within your original group to come to consensus on your results for your particular carbon pool (trees, shrubs, and soil/peat).  This is what you are doing in lab 8 and 9 March.  Before lab on 8 or 9 March you will need to make sure you have all your samples dried, weighed, burned, and weighed.  In addition, after lab this week, you will probably have to meet before week 3 of this lab (lab 10, 22/23 March) to complete your within-pool synthesis.  Guidelines for what you need to have done before the final lab period for this lab are below.  You will have to be clear about what you did and what you found; this is essential before you bring your views and findings to a working group where others don't know your methodology or your results.  
The second stage is one in which you will do a new synthesis with individuals who were working on other carbon pools.  The group synthesis phase we will do in two weeks (22/23 March) in lab, and it will allow you to work with people who studied a different part of the system.  Here you will pull together carbon (C) storage information from all the pools (trees, shrubs, and peat) and create a whole-bog picture of C pools.
Original-group synthesis (i.e., within your original shrub, tree, or peat group)
before lab for part 3: 22 or 23 March
Before you come to lab for the synthesis phase (22 and 23 March), each of you within your group needs to have completed all the lab and computational work associated with your samples.  You must bring to lab the following:

1. a handwritten or typed page detailing your calculations; 

2. a statement of what assumptions you made about (a) the area of the bog, (b) how representative the areas you sampled were, (c) how to combine your various measures (you can refer to your calculations from #1 here), (d) belowground biomass, (e) C content, and (e) how representative your lab samples are of your field samples.  In addition, make sure you know (f) what you assumed when you used averages (if you did);
3. a statement about how your assumptions influence your estimation of the amount of C in the tree, shrub, or peat (whichever your group did) pool; 

4. a specific numerical value for your best estimate of how much C there is (in kg) in “your” pool (trees, shrubs, or peat) in the bog;
5. a numerical value for your estimates of  a “minimum” (or low estimate) and “maximum” (or high estimate) amount of C there might be in the pool you measured (that is, an estimate of magnitude of the possible error in your measure); and
6. two figures that illustrate aspects of what you found (i.e., showing how your “total” amount of C was assembled from the various sub-group measures—that is, estimates for different parts of the bog, different species, or different depths).
You should also think about how you are going to explain what you did to your future group members (to be assigned in the last week of this lab at the time you bring in the above information).  Think about and begin to write out what someone else—a person who knows the bog but not what you were doing—will need to know about what you have done so that s/he can be an informed collaborator:
· what your part of the system is

· what the boundaries of it are

· which pools of C you identified within your part of the system

· what variables you needed to know to calculate C storage within your part of the system


(how did you deal with density, moisture content, C concentration, and volume?)

· what you measured in the field

· what you did back in the lab

· what values you got from the literature

· how you did your calculations
· what assumptions you made

· how much C you think is stored within your part of the bog
· what you think the potential error in your numbers might be.

Group synthesis of whole-bog C storage
the last week of this lab, 22 or 23 March
For this part there will be new groups that will be assigned during lab on 22 or 23 March.  Each group will consist of one tree expert, one shrub expert, and one peat/soil expert.  Your task as a new group will be to come up with an estimate of the total C stored in Garcelon bog.  Clearly, it will be essential for you to understand everything about your part of the project, including how you delimited boundaries, what your assumptions were, and how you did your lab work and calculations.  Because you will not be with your original group members from the field and lab when you do this synthesis, every member of the original group needs to understand the project well enough to explain it.  If you have everything from the list above and a copy of the master spreadsheet, you should be able to do this.  
Note that there will be additional calculations that you will have to do in your new group.  These will include recalculating the area of the bog so that you all agree, and making new estimates of the “best,” “maximum,” and “minimum” pool sizes based on those new area calculations.  I strongly recommend that you work in a new spreadsheet within your workbook to make this combined calculation.  Assuming you come prepared with the above information for lab on 22 or 23 March, you should have lab time to work on this while you have help from instructors.
In your new group (peat+shrub+tree) you will write a single report with the standard parts of a scientific paper:

(a) Introduction (framing the study, including a conceptual model of C storage and exchange for your study—see your class notes!  Make sure you have an objective for the study that is something other than just “we were supposed to find out how much C there was.”  Think about our discussions of global climate change and the forcing factors.); 
(b) Methods (field, lab, and computations); 
(c) Results (the data, in graphical and tabular format—with legends and captions); and 
(d) Discussion (reflective consideration of results, the error, the context of your study, your conclusions, and some thoughts on the implications of your study).  
To get you ready to write this report, you will have time in lab during the week of 22 and 23 March, to meet with people from your new group and begin to discuss how to combine information.  In class on Friday, 25 March, each group will need to present  their figures or values for how many kg of C there are in Garcelon Bog.  I expect that these numbers will vary among groups; you will all need to make decisions about how you will describe the area of the bog and how you will take the various measures and combine them.  

more details on the report

Together you are writing a document that describes both the big picture of the study and the way in which you assembled your group perspective and analysis.  Make sure that the following issues are addressed within your report:
· What are the boundaries of your combined system in 3-D space?

· Note that you will need to redraw the areas in ArcGIS so that the peat, shrub, and tree people all agree on the areas!  You should do this in lab 23 or 24 March.  

· What assumptions you are making to extrapolate beyond the area in which you collected data?

· Among the things you measured, where is the most C stored?

· here, consider differences among tree species, among different parts of the bog, and among the different pools (trees vs. shrubs vs. peat)

· as a hint, I would suggest making more than one graph to summarize your results

· What is your estimate of error on your individual measures?  

· In which measures do you have the greatest confidence?  Why?
· In which measures do you have the least confidence?  Why?
· Do you think your estimates are generous or conservative?

· What are the bounds—maximum and minimum—on your final estimates of C storage?
· EXTRA CREDIT:  
· How do these numbers compare to others you might see in the literature?

· How big do you think the fluxes in and out of each pool are? (specify space and time)

Your final group report, written only with those with those in your new (peat+shrub+tree) group, is due in lab either 29 or 30 March.  Please type your report with space-and-a-half line intervals, staple it, and remember to number the pages.  There is no required length; if you can do what I ask in five pages plus figures, do, and if it takes 10 pages, then do that.  Make sure that your report includes your conceptual model as well as a GIS map of your study area (with legend, scale bar, title, north arrow, and any other important information).  You will have the third lab period devoted to Garcelon Bog to get started on all these parts.  Camille, Haley, and I will be available to help you think about how to put things together.
In addition, I would like each of you to evaluate both your own contribution and that of your peers in this collaborative process.  This evaluation is due at the time you submit your report.  Your grade will be based both on these confidential evaluations and the report your group turns in.  Failure to turn in this evaluation on time will result in a zero on the individual part of the grade.  Individually, I ask that you please write a short, thoughtful essay discussing the strengths and weaknesses of all group members (original and new)—including yourself—with respect to the following components of the group synthesis:  
Criteria (modified from Tom Wenzel in Chemistry):

A – Helping to develop the project plan

B – Engagement in group activities

C – Undertaking a fair share of the work

D – Ability to generate good ideas and solve problems

E – Gathering background information from the literature 

F -  Contribution to analysis of data

G - Ability to provide context or place the work in a larger framework

H - Willingness and ability to participate in consensus building and compromise

I – Ability to facilitate the group’s efforts
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