Measuring Multiple Stressor Site Exclosures

Equipment Needs:
· 100 m tapes

· Steel pins (min. of 2 for anchoring tape)

· music wire pins/long pin flags for point intercepts

· data recording equipment (access database loaded onto tablet, but it’s good to have pencils, clipboards and pre-numbered datasheets on hand in case of bad weather conditions)
· chairs for recorders (optional)
· large umbrellas to use for shading (optional)
Plot setup:
Each large exclosure (Stressor I and Stressor II) is set up the same way (Fig. 1).  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.  
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Figure 1. Stressor 2 plot layout. Five different treatments and one control were applied. Treatments are SI/SG, SI/WG, SR/SG, SR/WG, SR/NG and the control is SI/NG. Treatments (and controls) were applied to three plots. Treatment codes are:

SR = Shrubs Removed; SI = Shrubs Intact; SG = Summer Grazed; WG = Winter Grazed; 

NG = No Grazing.

Line-point intercept:
Line-point intercept is read on 7 transects on each 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).  Start on the first stake in from the west side and pull out tapes at every other stake after that.  These stakes were numbered 1,3,5,7,9,11 and 13 (in the past they used numbers on the aluminum tags attached to the fence, which no longer exist), and our lines were given these numbers as well.  This year we are going to divvy up the lines between “Connie’s group” and “Laura’s group,” so that each group will read lines on every plot. This will allow teams to work autonomously, and spread any observer differences among all of the treatments (we don’t have to worry as much about whether we are detecting a treatment difference or observer difference this way; nor do we need to spend a lot of time calibrating observers).  Connie’s group will start in on lines 3, 7 and 11. These lines will have yellow flagging/flags tied around the rebar. Laura’s group will start on lines 1, 5, 9, 13 and will have blue flagging/flags. Once you have finished a transect, please remove the flagging (unmarked rebar either doesn’t need to be read or has already been read).  Please take care to double check that you’ve strung the tape out between the correct two rebar (this is something Kris mentioned as easy to goof up on). See metadata and diagram below for more information on the flagging of the rebar.
Read the transects from north to south; beginning at the 1 m mark on the tape (i.e., skip 0.10m through 0.90m).  Always stand on the same side of the tape to read the line (when facing the tape, 0m should be on your left and 70m on your right). Drop the pin flag, and record data, every 10 cm up to and including the 70 m mark.  Record any vegetation encountered at each point from the top down, litter, and surface cover (i.e., S = bare soil, R = rock, or species code for a plant base).  Visible cyanobacterial crusts are recorded as S. A rock hit is recorded any time the pin flag lands on a rock fragment (no minimum size). If the pin flag hits and bounces off a rock fragment, R is recorded. If a pin flag touches the side of a rock fragment, but rests on the soil surface, S is recorded. If a dead leaf or stem is intercepted, but it is attached to a live plant, record this as a living intercept. If a completely dead plant is intercepted, identify the plant to species, and click the checkbox to indicate it is dead (dead, not decadent/dormant). Please note: if you encounter dead annual grass (only dead annual grass, no other life form) that is gray and matted to the ground, call this “Litter.” If you encounter a standing dead plant (annual grass or any other life form, record its code and hit the checkbox for dead). We’ve done this because the only way to determine whether the dead, gray annual grasses matted to the ground are attached/rooted, or are litter, is by pulling on them; which adds 30-45 minutes to the time it takes to do the transect.
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.  A species lists exists for Stressor 2, and this list is in the database.  Please identify annuals and perennial to species. Identify unknown plants as soon as possible and make sure to take samples if you cannot identify them in the field.  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.  If you cannot identify a species in the field, but you know the genus, please use the Plants database genus code (these have been entered into the database, and are usually the first five letters of the genus). Where necessary, note if it is annual or perennial (e.g., ARIST or BOUTE). If you cannot identify the genus, please use the default codes, with a number for each new unknown species (AF# = annual forb, AG# = annual grass, PF# = perennial forbs, PG# = perennial grass, SH# = shrub; if you have two different annual forbs that you cannot identify, the first one would be entered as AF01 and the second as AF02). Please use the same generic codes for the same plants throughout a given day.  Biennials should be lumped in with annuals.
The recorder and reader should regularly check with one another that they are on the same point.  If the reader is going too fast, the recorder should tell them to wait for them to catch up.  This minimizes errors.  
2009 Metadata:

Only Stressor II was measured in 2009. Line-point intercept was measured at 10-cm intervals, starting at the 1-m mark, on 7 transects in each plot. The 0-m end was at the northern end of the plot, and the 70-m end was at the southern end of the plot. Every other transect was measured. The first pair of rebar encountered from the west was line 1. In each plot, lines 1, 5, 9 and 13 were measured by Justin Van Zee or Laura Burkett. Lines 3, 7 and 11 were measured by Connie Maxwell, Amy Slaughter, Kirsten Romig or Darren James. To facilitate stringing tapes between the correct rebar, and keeping track of which lines have and have not been measured, we tied flagging to rebar. Lines 1, 5, 9 and 13 had blue flagging tied to their rebar. Lines 3, 7 and 11 had yellow flagging. Because plots share a rebar (0-m end of Plot 1’s lines = the 70-m end of plot 10’s lines), we tied two pieces of flagging to the center rebar. As a team finished a transect they removed the flagging from the rebar. For the southern plot they removed the short, lower piece of flagging from the center rebar. For northern plot they removed the long, upper piece of flagging from the rebar. For a better example of this, see below:
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Short flagging for southern plot (plot 1 here)





Long flagging for northern plot (plot 10 here)








