Field Notes:  Measuring Multiple Stressor Site Exclosures (Inventory Measurements done every five years)
Equipment Needs:
· 100 m tapes

· music wire pins for point intercepts

· data recording equipment (in 2002, HP Jornadas were used, but it’s good to have pencils and pre-numbered datasheets on hand in case of bad weather conditions)
· chairs for recorders (optional)
· large umbrellas to use for shading (optional)
Procedure Notes:
Each large exclosure (Stressor I and Stressor II) is set up the same way.  They run more or less east to west and are divided into 18 subplots.  The plots are numbered from left (or west) to right (east).  Plots 1-9 are on the south side of each exclosure and plots 10-18 are on the north side.  Each plot contains fourteen rebar stakes on the north and south ends and seven stakes across the east and west ends.  These stakes divide the plots into smaller grids, where various other treatments have been done for different studies.  
For these inventory readings, we read seven lines per plot.  Each line is 70 m long and extends from the north end of the plot to the south end (from one rebar stake to the corresponding one on the other side).  We started on the second stake in from the west side and placed lines at every other stake after that.  These stakes were numbered 1,3,5,7,9,11 and 13 (we used the numbers on the aluminum tags attached to the fence), and our lines were given these numbers as well.  Transects were read from north to south and the beginning point was the 1 m mark on the tape.  Point intercept readings were taken every 10 cm up to and including the 70 m mark.  Any vegetation encountered at each point was recorded from the top down, along with surface cover (i.e., bare soil, rock, litter).  If the hit was directly into a plant base, then no surface cover reading was recorded for that point.  

As with any project, things tend to go slowly in the beginning.  Once everyone became familiar with the procedure, it went more quickly.  When we started the inventory, reading one line took nearly an hour.  At the end of the project, lines could be read in twenty-five to forty-five minutes.  Of course, there are various treatments done in each plot, so the vegetation can be very different from one to the next.  The four main treatments are winter grazing, summer grazing, shrubs intact and shrubs removed.  Every plot has a combination of two of these treatments (i.e., winter or summer grazing and shrubs removed or intact).  Plots that have had shrubs removed are much denser with vegetation (mainly grasses – both annual and perennial).  Those plots take longer to read because there are many more hits.  In the plots where shrubs have been removed, bare soil hits are very frequent and reading these lines takes less time.  The whole project took approximately eight weeks, but could be done more quickly if a larger field crew could be assembled.
Data Management:

During the 2002 sampling period, data was recorded using HP Jornada handheld PCs.  Generally, we would create a file for each week and keep plot data recorded during that time together.  File names were used to show which HP Jornada was used and the week into the project.  For example, a file for plots 1 through 3 might be called “Stressor WK1 J6.xls”.  The WK1 refers to the first week of data collection and the J6 identifies the Jornada that was used to collect the data.  For practical purposes, one person kept all of the files together and was in charge of error checking and cleaning up the data.
Each week, several files were generated with data from several plots.  At the end of the week, these files were downloaded into a folder on the C drive.  The files were left “raw”, or as they came off the Jornadas from the field.  Raw files were also backed up on a Zip disk and deleted off of the handhelds.  A reference list was made of what was in each file (which sites, exclosures and lines).

Due to the large volume of data, six separate spreadsheets called “master files” were created.  Each master file contains data from six exclosures.  Creating these files mainly involved copying and pasting transect data from the raw files, in the correct order, into the main file.  Many times, a few transects from one plot would be in the same file as transects from another plot and these all had to be sorted out.  The same basic template was used for all of the data files, but there were smaller formatting issues to deal with – basically just making sure that everything looked the same in all of the master files.  Keeping all files properly labeled and stored was very important for completing this task.  

Finally, the data needed to be thoroughly checked for errors, spelling, usage of incorrect or out-dated species names, etc.  On occasion, a recorder would only use the first one or two letters of the plant code and when this was done, the rest of the species code needed to be filled in.  A key for this purpose was always included in the spreadsheet when the shortened codes were used (see Recommendations section for more detail).  Data were checked and revised twice.  
Miscellaneous/Recommendations:  
There are plant species lists for both stressor sites, which are based on what has been found in the past.  At the start of each site, it is a good idea to take some time to look around and see what species are out there, especially if the people working on the project are not familiar with these sites.  It is important that anyone who is reading the lines be apt at identifying grasses and forbs.  The shrubs are fairly consistent and there aren’t very many different species.

For future data collections, identifying unknown plants as soon as possible and making sure to take samples is key.  In 2002 we had some unknowns that were not ever identified and we had no samples to link with the unknown numbers.  Also, having an update each day on what unknowns have already been assigned designations would be very beneficial.  This way, if there is already, for example, a UNK1 and UNK2, the names will not be duplicated when the next unknown plant is encountered.  At the end of the day, each team should get together and compare unknown samples, first to see if there is any overlap of species and secondly, to assign designations.  Two samples of each unknown plant should be collected if possible.  One can be dissected and identified, and the other can be kept out in the field to compare other samples against.  It is a great idea to take a plant press (or even a text book) out to keep the field samples in.  Once samples are identified, the names can be written on the newspaper used to press them.

During this sampling period, we called dead matter that was in contact with the ground surface litter.  If it was standing dead, for example - a dead broom snakeweed plant, we just called it dead.  It is possible to have a reading of dead (D) over litter (L).  This may be changed if there is a better protocol for dealing with dead plant matter, but readings need to be consistent.  If changes are made, notes need to be made to that effect, so that when data are compared, the person or persons analyzing them are aware of how these readings were taken.  Another thing that the reader should do consistently is to always read on the same side of the tape.  Sometimes there are obstructions which cause the reader to have to switch sides, but they should switch back as soon as possible.
If a recorder is not a fast typist, the shortened ids mentioned before can be used.  Instead of using four letter plant codes, they can just type in the first one or two letters.  For example, GUSA would be shortened to G and PRGL would be shortened to P, and so on.  This helped to speed up the time spent on each line and reduced the amount of error due to typing mistakes (particularly on the small Jornada keyboards).  When this is done, a key should be made in the spreadsheet as well.  

The recorder should let the reader know as soon as possible if they miss a point, or if the reader is going too fast or if they have any questions at all.  This minimizes errors and work for the person checking the data later.  Also, when working with someone who is not familiar with the four letter plant codes, the reader should spell out the code for the first few times until the recorder recognizes it.  Finally, data should be error checked for the first time as soon as possible after it is collected.
