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Introduction
This report documents monitoring of two plant species, Eriogonum codium (Umtanum desert
buckwheat) and Physaria douglasii ssp. tuplashensis (White Bluffs bladderpod), within the
Hanford Reach National Monument between 2008 and 2012. This work is a continuation of
research on these two species previously reported in Arnett (2012), Beck (1999a), Caplow
(2003), and Dunwiddie et al. (2000), and continuing through 2012 under Section 6 Segment 73.
Newsome (2012) prepared the report on annual Physaria douglasii ssp. tuplashensis monitoring.
Eriogonum codium and Physaria douglasii ssp. tuplashensis are both currently at risk because of
their limited distribution, relatively small population sizes, and vulnerability to environmental
and human-caused perturbations. They were both proposed as threatened under the Endangered
Species Act on May 15, 2012. The Fish and Wildlife Service is also proposing to designate critical
habitat for each species, approximately 344 acres for Eriogonum codium and approximately 2,861 acres
for Physaria douglasii ssp. tuplashensis (Federal Register 2012).

Eriogonum codium
Eriogonum codium has been proposed for federal listing as threatened under the Endangered
Species Act (Federal Register 2012) and is designated as a state endangered species in
Washington (Washington Natural Heritage Program 2013). This species was described in 1995
by Reveal, Caplow, and Beck (Reveal et al. 1995). The global extent of the species consists of
approximately 5,000 plants occurring along a one-mile linear area on Umtanum Ridge. It is not
closely related to any other Washington species of Eriogonum (Reveal et al. 1995). It forms low
mats up to 1 meter in diameter.

Monitoring and Population Viability Analysis
E. codium has been the subject of intensive demographic monitoring since 1997. Within the
projects reported here, the WNHP coordinated and led annual Umtanum desert buckwheat
monitoring in 2008-2012. Table 1 presents a summary of dates and participants in monitoring:

Table 1. Summary of dates and participants in Eriogonum codium monitoring, 2008-2012.
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year
2008

date
May
15

Seedling monitoring
participants
Joe Arnett(WNHP), Mark
Darrach (volunteer), and
Carrie Cordova (FWS)

date
July
10

2009

May
6

Joe Arnett

July
9

2010

April
29 &
30

July
7

2011

April
28

Joe Arnett, Mark Darrach,
Lisa Saperstein and Wendy
Mee (Yakima Training
Center), Terri Knoke
(volunteer), and Janelle
Downs (Pacific Northwest
National Laboratory).
Joe Arnett, Terri Knoke,
Lorraine Seymour, Jane Abel,
and Keith Abel (volunteers).

2012

May
3

Keith Abel, Joe Arnett, Mark
Darrach, Larry Klimek, Heidi
Newsome, Lorraine Seymour

July
9

July
7

PVA monitoring
participants
Joe Arnett, Mark Mease (volunteer),
and Cleon Rice, Tim McCracken,
Kevin McCarthy, Heidi Newsome,
and Carrie Cordova (FWS).
Joe Arnett, Mark Darrach, Ben Grady
(University of Wisconsin), Laci
Bristow (FWS), Heidi Newsome, and
Carrie Cordova.
Joe Arnett, Mark Darrach, Jane Abel
and Lisa Hill (volunteers), and Heidi
Newsome.

Joe Arnett and Jodi Bush, Carrie
Cordova, Kathleen Fulmer, Jessica
Gonzales, Tim McCracken, Ralph
Thompson, Heidi Newsome, Ted
Thomas.
Jane Abel, Keith Abel, Joe Arnett,
Lisa Dunham, Jennifer Lannoye,
Wendy Mee, Heidi Newsome.

Initial findings from 1997 through 1999 were reported in 2000 (Dunwiddie et al. 2000). In 2000,
researchers concluded, based on counting the annual rings on dead plants, that Eriogonum
codium is a long lived species (greater than 100 years) with high flower production, low
germination rates, high seedling mortality, and high variability of growth between individuals
and years. Seedling data from 1996-2012 is presented in Table 2; the counts in this table
demonstrate the extreme variation in seedling production. The data in Appendix A show very
low survival of seedlings beyond the spring in which they germinate.
Table 2. Eriogonum codium seedling data from 1997-2012.
year
1996
1997
1998
1999
2000

seedling
count
4
26
3
20
73

year
2001
2002
2003
2004
2005

seedling
count
37
0
3
6
0

year
2006
2007
2008
2009
2010

seedling
count
5
154
12
5
67

year
2011
2012

seedling
count
79
6

Within the permanent monitoring plots, mortality consistently far exceeded recruitment between
1997 and 2012.
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E. codium appears to be in very gradual decline. Kaye (2007) reported an annual decline, and
calculated a rate, for the years monitored, of about 2/3 of one percent. A projection of the
population from 1997 for 100 years suggests that the population may decline over time modestly
or greatly, and that it is unlikely to grow substantially if current conditions remain the same.
Appendix C provides a revised methodology for monitoring E. codium for PVA. In this we have
incorporated changes in plant tag numbers, corrections in the plot diagrams, and clarified the
descriptions of transect and plot locations.

Census
A census of the global extent of Eriogonum codium was first made in 1995, and repeated, with
more precision, in 1997 (Beck 1999). Repeat counts of the entire species were made in 2005 and
2011; these counts are summarized in Table 3. While these counts are done by examining and
flagging each individual plant, in some cases it is impossible to tell, without damaging the plant,
whether a clump consists of more than one individual. This was made evident by rarely
occurring pale flowered individuals. In a few cases these individuals grew tightly together with a
normal yellow flowered individual, and that there were two individuals present was only
discernible because of the differences in flower color. These two individuals would have likely
been counted as one. Conversely, occasionally individual plants were found with spreading
connecting branches that had been buried. In these cases, one individual may have been counted
as two or more. These instances were not common, the two situations would tend to cancel each
other out, and we regard these counts as fairly precise. However, because of different
interpretations of individual plants and clusters, and because of uncertainty about whether all the
outlying clusters were included in every census, we do not interpret the variation from census to
census as a precise record of changes in population size.
Table 3. Eriogonum codium census data from 1995, 1997, 2005, and 2011.
Census year
1995
1997
2005
2011

Population count, species wide
4,900
5,207
4,408
5,169

Physaria douglasii ssp. tuplashensis
White Bluffs bladder-pod is a low-growing, herbaceous, short-lived, perennial plant in the
Brassicaceae (mustard family). It is known from a single population that occurs along the lip of
the White Bluffs, above the Hanford Reach, between 30 and 40 feet wide and extending for
3

approximately 11 miles. The species occurs only in the caliche (a cemented calcium carbonate
material) layer exposed at the lip of the bluffs. Threats to the species include landslides
(apparently caused or increased by groundwater from nearby irrigation), fire, direct impacts from
off-road vehicles, and invasive non-native plants (Federal Register 2012).

Taxonomic Changes
Physaria douglasii ssp. tuplashensis was originally described as Lesquerella tuplashensis by
Rollins, Beck, and Caplow in 1996. Their research recognized that while L. tuplashensis and L.
douglasii were quite similar, they differed sufficiently, morphologically and phenologically, to
warrant recognition as two distinct species. In 2002, Al-Shehbaz and O’Kane (2002).
recommended that the genera Lesquerella and Physaria be united as Physaria. They did not feel
that the morphological analysis of Rollins et al. (1996) justified the recognition of Lesquerella
tuplashensis at the species level, and they recommended that Lesquerella tuplashensis should be
recognized at the subspecific level as Physaria douglasii subspecies tuplashensis.

Monitoring
Monitoring has been conducted since 1997 along permanent transects along the northern portion
of the population according to a protocol described in Beck (1999). Heidi Newsome, a biologist
with the U.S. Fish and Wildlife Service, has been leading that monitoring. The most recent
summary of the results of that effort is included in Appendix B.
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Appendix B
Newsome update on the current status
of
Physaria douglasii ssp. tuplashensis

Update of the Current status of Physaria douglasii ssp. tuplashensis on the Hanford Reach
National Monument (2012)
Prepared by Heidi Newsome, June 1, 2012

Photo courtesy Jaynee Levy, USFWS

The White Bluffs bladderpod Physaria douglasii ssp. tuplashensis is a Candidate species for federal listing
under the Endangered Species Act and is considered Threatened in Washington (Washington Natural Heritage
Program 2007). Studies of this species began in 1997 on the only known population of P. tuplashensis, a
species that is endemic to the Hanford Reach National Monument. Studies were conducted primarily by The
Nature Conservancy of Washington (TNC) and later continued in cooperation with the Washington Department
of Natural Resources Natural Heritage Program (WNHP). The species occurs as a single population in a
narrow 17 km long band along the top of the White Bluffs of the Columbia River. The species is a short-lived
perennial most closely related to P. douglasii, which grows on cobble bars on the Columbia River and is
relatively common in sagebrush-steppe from southern British Columbia to northern Oregon and east into
Idaho.
The studies of this species had three components: a taxonomic evaluation based on plant morphology and
garden studies (Caplow et al. 2007), life history plots placed non-randomly throughout the population, and
counts of reproductive individuals in 100 meter transects placed randomly throughout the northern half of the
population. The population monitoring transects were sampled annually from 1997-99, in 2002, and were
revisited and counted again in 2007. Following the monitoring in 2007, a large wildfire known as the “Overlook
fire” burned through the northern portion of the Physaria population, and within the area of the established
population monitoring transects. Therefore, the population monitoring was conducted again in 2008 – 2012 to
assess whether or not the fire had an effect on the Physaria population. Data included here are summarized
with the previous results of the transect portion of the monitoring study. Results from the life history plots from
1997 to 1999 were presented at the 2000 Washington Rare Plant Conference in Seattle, and a manuscript is
available from Peter Dunwiddie, botanist, or Joe Arnett of WNHP.
Following the monitoring of 2002, the data were summarized by Caplow in a report issued in 2003 entitled
“Studies of Hanford Rare Plants 2002” (Caplow 2003).

Within the 2003 report, a management objective for P. tuplashensis was proposed to be: Maintain at least
10,500 reproductive plants of P. tuplashensis in the northern 3.7 km of the White Bluffs population from 20032013. If the population remains below 10,500 plants for two years or more, initiate further research into the
causes of decline and/or initiate management action(s). Monitoring in 2010 estimated the population at 9,949,
however in 2011, and again in 2012 the population rebounded and counts on monitoring transects were well
above the 10,500 threshold. Therefore, management actions are probably not yet required based on the
current assessment of the population over time. The population varies widely from year to year. Due to the
plant’s life history of being a short-lived perennial, environmental conditions are important to the expression of
the population each season.
The Caplow 2003 report suggests that to adequately assess the population, a full monitoring of the permanent
population monitoring transects take place once every three to five years.
Monitoring was conducted in 2007 to capture the 5 year interval suggested by the management objective.
Monitoring was again conducted from 2008 through 2011 in order to assess the impact from the “Overlook
fire.” Map 1 shows the monitoring transects within the population boundary and its association with the
perimeter of the “Overlook fire.” Map 2 shows the entire extent of the recorded population of Physaria in
relationship to the perimeter of the “Overlook fire,” as well as its relationship to neighboring agricultural
development.
Methods
The northern 6 km area of the population contains the sampling plots for the following reasons: the northern
portion is the most contiguous and least disturbed portion of the population; there are no evident impacts from
nearby agricultural activities; and this portion of the population is generally <1 km from a vehicle track. The
sampling area totals 3,700 m in length, resulting in a sampling population of 37, 100 meter long transects. In
1997, ten 100-m transects were chosen at random from this portion of the population for sampling, and the
endpoints were permanently marked with rebar stakes. An additional ten transects were added in 1998, for a
total of 20 randomly selected permanent monitoring transects, selected from the possible 37 transects. All
flowering plants were counted along each transect, and tallied according to their location: “Top” plants are
those growing on the top of the bluff, “caliche” plants are growing in the intersection with the caliche layer
exposed at the top of the bluffs, and “slope” plants are growing below the caliche on the upper slope. Plants
were surveyed in mid-May to early June in 1997-1999, 2002, and 2007-2012.
This season’s monitoring took place on May 24, 2012. The current weather for 2012 spring has been slightly
cooler, but with near normal levels of precipitation. The Hanford Meteorological Station
(http://www.hanford.gov/page.cfm/HMS) recorded for the spring season (March, April and May 2012) slightly
cooler than normal temperatures, averaging 53.9°F, 0.1° below normal (54.0°F). Spring season precipitation
totaled 1.47 inches, 90% of normal (1.63 inches). This fairly normal spring season followed a relatively mild
and dry winter. Temperature for the 2011-2012 winter season (December 2011, January and February 2012)
was slightly colder, averaging 33.6°F, 0.6o below normal. Winter season precipitation was fairly dry and totaled
1.86 inches, 65% of normal (2.84 inches).
Results
Data from the 10 permanent transects installed in 1997, supplemented with an additional 10 installed in 1998,
provide some indication of the magnitude and direction of trends in the overall population from 1997-2012
(Figure 1). Since these transects were randomly selected only within the northern portion of the site, they may
not necessarily represent changes in the overall population. However, they should be representative of
changes that occur in over half of the area occupied by P. tuplashensis. The population has a large range of
variability, but the data strongly suggest that if all 20 transects are sampled the mean will fall within 25% of the
estimated true value. There is a definite decrease in confidence intervals between 10 and 20 transects,
suggesting that 20 transects should be sampled (Caplow 2003). Figure 2 shows the total number of flowering
plants counted during monitoring efforts. Many of the transects in the northern part of the monitoring area had
sparser counts of flowering plants compared to transects in the more southern portion of the monitoring area.
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The average number of plants per transect over 20 transects counted in 2012 was 914. This was a decrease
in average over the 2011 counts, when the average was1592 plants per transect. The counts in 2011 were the
highest counts ever recorded during monitoring efforts. As in each monitoring season, the number of plants
recorded in 2012 was highly variable, resulting in a standard deviation around the mean of 668. The post-fire
data from the period 2008-2012 reflect a highly variable population with a decline from 2008-2010, followed by
increases in 2011-2012 to well above pre-fire levels. This season’s average of 914 is higher, than the average
of 774 plants per transect recorded in 2007, the spring season prior to the fire. Due to variability among the
transects, these values are not significantly different.
Multiplying the mean number of plants per transect by the total number of transects in the sampling area (N
=37) gives a population estimate for 2012 of 33,800 plants (Figure 3). This is the second season during the
post-fire period of 2008-2012 that the population estimate is above the pre-fire population estimate of 28,618
that was recorded in 2007. The population has ranged from an estimated low of 9,949 plants (2010) to a high
of 58,887 plants (2011). The population estimate for 2012 is still the second highest recorded since monitoring
was initiated in 1997.
Both burned and unburned transects were sampled in 2008-2012. Transects within the burned area perimeter
for the “Overlook fire” were counted as burned even if the status of that transect was not noted in the field
(N=11). Unburned transects were outside of the burned area perimeter (N=9). In 2012, the average number of
plants per transect for burned was 721 while unburned was 1149 (Figure 4). The high level of variability in the
data results in no significant difference in the mean between burned and unburned areas, although unburned
transects have a slightly higher average number of plants than burned transects.

Figure 1: Mean number of flowering Physaria douglasii ssp. tuplashensisis plants along permanent monitoring transects.
Variability shown as one SD above and below the mean.
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Figure 2: Total number of plants counted along 10 and 20 transects for monitoring of Physaria douglasii ssp.
tuplashensisis plants along permanent monitoring transects. This represents the minimum value as this is the raw count of
plants within transects.

Figure 3: Estimated population size (mean # of plants per transect X total number of transects {N =37}) of Physaria
douglasii ssp. tuplashensisis along permanent monitoring transects.

4

Figure 4: Mean number of flowering Physaria douglasii ssp. tuplashensisis plants along permanent monitoring transects,
burned transects versus unburned transects, for all transects. Transects within burned area perimeter of the “Overlook
fire” assumed burned. Variability shown as one SD above and below the mean.

Conclusions: The 2012 monitoring of Physaria douglasii ssp. tuplashensisis revealed that the plant population
was still above population estimates recorded in 2007 before the fire. The 2012 season is the second highest
population after the 2011 season when the population exceeded any of the previously documented population
estimates recorded since monitoring began in 1997. Transects recorded as burned after the Overlook fire
seemed to have rebounded, but perhaps not as strongly as the unburned transects. The unburned transects
seemed to have slightly higher counts than the burned transects; however the data have too much variability to
discern a difference with any confidence. The 2012 season provides the fifth year of post-fire data.
Although the area where the bladderpod grows is in conservation status as part of the Hanford Reach
National Monument, wildfire and invasion of non-native species have been identified as threats to the existing
population (see Map 2). Irrigated agriculture adjacent to the Monument is also identified as a potential threat.
In light of the information in this report related to the species response following wildfire, it does not seem that
wildfire is as significant a threat as previously thought. The population seems to be able to recover after fire,
under normal environmental conditions. The bluff area where the plants grow does not support dense
vegetation and has a low level of “fuel” for fire to carry through. Because of these features of the White-bluffs
bladder-pod habitat, the plant may not be as vulnerable to fire as previously thought.
Continued monitoring of this species is recommended, the monitoring can be completed in a single day
with relatively low effort, and additional monitoring in 2013 might be advantageous and informative of the
natural variability in this rare species. At the current time, the listing status of this species could be reviewed
with this additional information. The population seems stable, although fluctuates widely with environmental
conditions. An analysis that would incorporate variables such as precipitation and temperature as covariates
could be conducted to possibly determine the relationship between environmental conditions and plant
response.
The management action threshold identified by Caplow (2003) suggests that a management objective
for the White Bluffs bladderpod could be “Maintain at least 10,500 reproductive plants of Lesquerella
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(Physaria ) tuplashensis in the northern 3.7 km of the White Bluffs population from 2003-2013. If the
population remains below 10,500 plants for two years or more, initiate further research into the causes
of decline and/or initiate management action(s).” Because the 2012 season has shown that the population
has rebounded for the second consecutive year to above the 10,500 level for management action, no further
action, beyond monitoring, is required at this time.
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Appendix A:
Photos of monitoring in 2012.

White-Bluffs Bladder-pod and bluff habitat.

Heidi Newsome, USFWS, and Joseph Arnett, WDNR-NHP, partnership for conducting monitoring counts.

7

Joseph Arnett, Washington Department of Natural Resources, Natural Heritage Program conducting
monitoring on steep bluff.

Monitoring showing upper, caliche or “mid” and lower slope counting technique. Pictured are Larry Klimek,
Heidi Newsome and Rich Albers, conducting monitoring.
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Appendix C

Monitoring Methodology
for
Eriogonum codium
Population Viability Analysis

Monitoring Methodology
for

Eriogonum codium
(Umtanum desert buckwheat)
Population Viability Analysis

2013

Modified from a 1997 methodology
by
Kathryn Beck,
Calypso Consulting
Bellingham, WA

Joseph Arnett
Rare Plant Botanist
Washington Natural Heritage Program
Washington Department of Natural Resources
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Eriogonum codium data collection for Population Viability Analysis
Population Viability Analysis (PVA) of Eriogonum codium was initiated in 1997 (Beck 1999),
and a layout of randomly selected permanent plots was established within the population on
Umtanum Ridge for this purpose. Data has been collected in every year since on randomly
selected plants within these plots. In 2007, PVA was conducted with data from the first 10 years
(Caplow et al. 2007). This protocol has been prepared to document and clarify the methodology
used for that data collection.
General guidelines
The habitat for Eriogonum codium is exposed, loose, gravel, and the plants appear to be
particularly vulnerable to trampling. Precautions should be taken at all times to minimize impacts
and, especially, to avoid trampling.


Limit the number of people working within the population and move slowly and
carefully, watching where you are going.



Smooth-soled shoes may minimize impact; in rattlesnake country, open-toed footwear is
not recommended.



Enter the population only when necessary; travel from one area to another away from the
population.



Pile equipment outside of the population.



If a plant is badly trampled, mark it and photograph it for future monitoring.



Handle the plants carefully; the branches and inflorescences are brittle and break easily.



Umtanum Ridge can have extremely severe weather, including high wind and thunder
storms. Reschedule monitoring if it is not possible to continue without risk to people or to
the plants.

3

Materials as a group
Key to the gate off State Route 24
Notification of Hanford Patrol and our Department of Energy sponsor
Security badges for all participants
A hammer, stakes, and tags for replacing lost markers

Materials per team, typically consisting of two people.
A copy of this methodology document
Previous year’s data sheets and compiled data from the previous two or three years for references
Two metric measuring tapes (one at least 50 m; one at least 25 m)
A data sheet for each plot (approximately 30 total). It is prudent to include a set of write-in-therain datasheets as back-up, though the likelihood of rain is low.
A metric measuring stick or retractable tape up to 2 meters long-one per team
A 1 x 2 meter quadrat. Ours are made of pvc pipe and calibrated into cm along each side.
Clipboard, pencil, and eraser

Plot layout
Approximately 30 1 x 2 m permanent plots were randomly established within the area of greatest
density of E. codium. The following paragraphs describe the arrangement of the plots. It is a
fairly complex layout, but it makes sense once it has been puzzled out. That each permanent plot
is labeled and marked with metal stakes at each corner enables the researcher to locate plots with
confidence.
First, three 50-meter baseline transects were laid out passing through the population, and these
are marked at each end with iron stakes. Metal tags label the transect ends. The locations of
these three baseline transects are shown in Figure 1.
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Figure 1. Relative positions of three transects on Umtanum Ridge for monitoring Eriogonum
codium.
Five 25-meter cross-transects were then laid out perpendicular to each baseline transect at
randomly located points along the baseline. These intersections are marked with metal stakes and
numbered tags. The uphill end of each cross-transect was placed at the upper edge of the E.
codium population, and the location along each cross-transect where it intersected the baseline
was recorded. Permanent 1 x 2 meter rectangular plots were randomly located along each crosstransect, one above and one below the break in the slope; the upper plot was located in the
portion of the population where the slope was 0-10%; the lower plot was located where the slope
exceeded 10%. Plots were arranged with the 1 meter edge lying along the cross-transect. See
Figures 2, 3, and 4 for maps of the plot arrangements associated with each transect. Figure 5 is a
diagram of how plots are named and the orientation of the x and y axes within each plot.
Each plot is identified by a six-digit number: the first two digits indicate the baseline transect
number, the second 2 digits indicate the location of the cross-transect along the baseline, and the
last two digits indicate the location of the plot along the cross-transect. Thus, plot 02 06 01 is
located relative to the second baseline transect, along the cross transect that intersects the
baseline at 6 meters, 1 meter from the beginning of that cross-transect. As Table 1 indicates, the
cross-transect in this example is positioned so that it intersects the 6-meter mark of the second
baseline transect. The zero mark of this cross-transect is 2.37 meters from the baseline.
The E. codium plants within each plot have been marked with numbered tags placed on the
southwest edge of each selected plant. If more than ten plants were present within a plot, ten of
these were randomly selected. Data are collected from these tagged plants for PVA.
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Figure 2. Map of plot arrangement along Transect 1. The heading of this transect is 220 degrees
from the zero mark at the northeast end. Identification numbers are positioned next to each plot.
Note that the tag for plot 01 02 12 is located in the southeast corner, because it was not
possible to put it in the usual southwest corner.
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Figure 3. Map of plot arrangement along Transect 2. The heading of this transect is 230 degrees
from the zero mark at the northeast end. Identification numbers are positioned next to each plot.
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Figure 4. Map of plot arrangement along Transect 3. The heading of this transect is 220 degrees
from the zero mark at the northeast end. Identification numbers are positioned next to each plot.
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Figure 5. Diagram showing plot numbering, arrangements along cross-transects, and the
positions of the x and y axes within each plot. The transects are measured in meters; the
coordinates within plots are measured in centimeters. The plant in the expanded plot diagram
would be located at 125, 25 cm (the coordinates recorded in the database mark the location of the
tag at the southwest edge of the plant, not the center of the plant). The intersections of the crosstransects with the baseline transect, the points of intersection along each cross-transect, and the
locations of each plot are presented in Table 1.
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Table 1. A synopsis of permanent plot locations relative to baseline transects.
Baseline
transect
#

Cross-transect
intersection along
the baseline

Cross-transect
intersection along
the cross-transect

Upper plot
location on the
cross transect

01
01
01
01
01
02

02
04
14
16
30
02

5
4.25
2.38
2.9
8.4
5

06
01
03
05
06
05

Upper plot
plant tag
numbers

Lower plot
location on the
cross transect

Lower plot
plant tag
numbers

17, 56, 69-77
12
78-80, 82-85
1, 3
16
4
5-11, 195
07
12-16, 112
28-37
11
38, 39
17-25
24
26, 27, 192
103-108, 111,
**
114
02
06
2.37
01
40-49
07
51
02
30
2
04
86
08
87, 88
02
34
2.53
*
08
50, 52-55
02
38
1.5
04
57-65
10
67
03
04
4
08
95, 109
**
03
18
8
*
13
96
03
30
6.5
07
89-91(a-d)
**
03
34
5
08
47, 97-101
11
102
(99 a,b)
03
42
5
06
93, 94
**
* The randomly selected plot included no E. codium plants and so was not recorded or monitored.
** The slope did not exceed 10%, and so no lower, or slope plot, was selected.

At each permanent plot location, a 1 x 2 meter quadrat made of pvc pipe is positioned over the
four plot corner stakes; care must be taken to locate the origin of the x and y axes, marked off in
centimeters, in the correct location, as diagrammed in Figure 5. A data sheet is completed for
each plot, including the surveyors’ names, the date, and the plot number. Two visits are recorded
on each data sheet: a spring visit in late April to record seedlings in each plot, and a summer visit
in early July to record dimensions, vigor, and extent of each of the tagged plants.
In seedling monitoring, a careful examination is made of each 1 x 2 meter plot, and any E.
codium seedlings are noted. For each, the tag number of the nearest adult plant, the distance from
it, the x and y coordinates, and the number of visible leaves are recorded. Cotyledons are not
included in this count.
In the July monitoring of the adult plants, the date and surveyors’ names are again recorded, and
data are collected from each of the tagged plants: the length and width of the living portion of the
plant, the number of inflorescences, and the percentage of the plant that is dead (using the cover
classes noted below in Table 2). Coordinates need not be recorded for tagged plants if they
correspond with the database. If the living, leafed-out portion of the plant occurs in two or more
large and clearly discrete patches, separated enough so that they might be interpreted as separate
plants, each patch should be measured and recorded separately. These data are used in PVA to
calculate the area of foliage, and so the analysis is more precise if the intervening empty space is
not included. The conditions of the dead plants are also recorded (using the mortality classes
noted below in Table 3). When a dead plant is no longer visible, the tag is removed, and this is
noted on the data sheet. Notes are also made about any missing tags, changes in tag numbers, or
if there appear to be irregularities in how the plants were interpreted in recording the data.
10

Table 2. Vigor classes of living plants
Class Percent of the plant that is dead
1
0-1
2
2-5
3
6-25
4
26-50
5
51-75
6
76-100

Table 3. Mortality classes of dead E. codium plants
Mortality Class Description
1
Attempted to leaf out in present year
2
Leaves and inflorescences visible
3
Leaves fragmentary/no inflorescences visible
4
Stems and trunks visible
5
Only the stump is visible
6
Gone
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Eriogonum codium PVA monitoring data sheet

Plot #:

Surveyors 1st visit:

Date:

Surveyors 2nd visit:

Date:

Plant # of tagged plants

seedlings

x-axis
y-axis
Near adult #
Cm to adult
# of leaves 1st visit

live adults

# of leaves 2nd visit
length (cm)
width (cm)
# inflorescences
% dead by class

dead
Mortality class
plants

Notes
Percent dead classes
class
% dead
1
0-1
2
2-5
3
6-25
4
26-50
5
51-75
6
76-100

Mortality classes
class description
1 attempted to leaf out in present year
2 leaves and infl. visible
3 leaves fragmentary/no infl visible
4 stems and trunk visible
5 only trunk visible
6 gone

