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Documentation of the Vascular Flora of Yosemite National Park

The National Park Service Natural Resource Challenge sets a goal of documentation of minimally 90% of
all taxa occurring in parks. Has this goal been met for Yosemite? Moreover, what measures can test the
‘maturity’ of a local flora? A regional database of 44,505 specimens (18,907 from the Park) is available,
and is used to illuminate the status of knowledge of the Yosemite flora. YNP has a recent flora which re-
cords 1,437 plants. Collection database records for an additional 235 plants not treated in the recent flora
are known. Floristic analysis of the flora of the entire central Sierra Nevada region, where 2,526 plant
taxa are presently documented, suggests and additional 400-500 taxa could reasonably be expected to oc-
cur in the Park, suggesting that the flora is presently documented ~75% level. The maximum proportion
of taxa detected by the single most prolific YNP botanist [Sharsmith, 2,207 specimens over 62 years] was
51% [a sidebar discussing effectiveness of floristic surveys based on this detection rate is provided]. The
collective effort of >20 independent contributors was necessary to supply >90% of the documented Park
records [comparison of some maturity test statistics are made with the floristic database of the White
Mountain flora and the sedge flora of California]. The frequency distribution of specimens per taxon for
California [500 taxon random sample of the Consortium database] exhibits a ‘normal’ distribution: the
same statistic for the Park specimen database is left-skewed, indicating ‘immaturity.” The density of
specimen records from the Park is comparable to that of the state as a whole.
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Sampling Rare Plants Efficiently: an Evaluation of Adaptive Cluster Sampling

Using a population of Western Lily (Lilium occidentale) as a case study, we evaluate the efficiency of
adaptive cluster sampling (ACS) with respect to simple random sampling (SRS) for estimating population
totals. With a completely mapped plant population and GIS technology, we simulate a series of grid-
based sampling regions with cell sizes ranging from 1 m” to 225 m?. At each scale we calculate the rela-
tive efficiency of ACS and SRS designs at a range of initial sampling efforts beginning at 5% of the total
sample area. Unlike previous studies of ACS that were based on sample based estimates, our approach al-
lows us to calculate the true variances of two ACS abundance estimators in order to compare them to the
much more common SRS abundance estimator. We find that the ACS design can offer much more effi-
cient estimates of population totals when sample units are approximately 50 m” in size and when initial
samples comprise 10% or more of the total sample area. Adaptive cluster sampling is a design allowing
samplers to observe a disproportionately large fraction of a population with respect to the sample effort
while still providing unbiased estimates of population totals. Our findings imply that by properly imple-
menting ACS, surveys and monitoring of rare plants can be achieved at lower costs and with less effort.
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