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EXECUTIVE SUMMARY

Fourteen of the 18 bat species known to occur in Yosemite National Park were detected in the
giant sequoia groves (eight by capture, and six by acoustic records). Five had reproductive
populations in the groves. The most frequently encountered species in the Mariposa Grove was
the big brown bat, Eptesicus fuscus, and in the Merced Grove, the fringed myotis, Myotis
thysanodes.

Guano traps were installed inside basal hollows of 27 giant sequoia trees in the Mariposa Grove
and in 8 giant sequoia trees and one incense cedar in the Merced Grove. These traps were
monitored from May through October in 2000 and 2001 to assess bat use of the trees. In August
2000 we observed carpenter ants harvesting guano from traps and experiments confirmed rapid
ant removal of guano baits. Ant barrier devices installed on the traps for 2001 largely eliminated
these losses.

Guano trap data showed that all monitored trees in both the Mariposa and Merced Groves were
used by bats, although the extent of use and seasonal patterns of use varied greatly among the
trees. Certain trees appeared to be highly preferred by the bats. Patterns of guano deposition
varied from tree to tree, and did not follow a predictable seasonal pattern. Nevertheless, overall
bat use of the trees increased from early June to late July, and then declined through the end of
September; the peak activity in late July coinciding with the time that newly flying young enter
the population.

Temperature monitors were installed in basal hollows in 7 trees in the Mariposa Grove and two
trees in the Merced Grove and operated through two winters. The resulting temperature profiles
showed that temperatures deep in these hollows were very stable and remained above freezing all
winter, despite below freezing ambient temperatures. The temperatures of these hollows match
documented temperature ranges for many bat hibernacula, so we hypothesize that these tree
hollows are used as hibernating sites by bats.

Using a radio-linked detector on a helium balloon, we monitored bat acoustic activity at 67 m
above the ground in the Upper Mariposa Grove. Simultaneous data from the lower canopy and
ground levels revealed different levels of bat activity and different species, and were consistent
with studies elsewhere showing that the canopy provides important if rarely sampled foraging
habitat.

We radio-tracked 16 bats of five species (10 Eptesicus fuscus, 2 Lasionycteris noctivagans, 2
Mpyotis volans, 1 Myotis thysanodes, 1 Antrozous pallidus) in late summer 2001. We located a
total of 32 roosts for 15 individuals. The 32 roost sites were distributed among four tree species
(six in ponderosa pines, thirteen in sugar pines, seven in giant sequoias, three in white firs) and
three roosts in the rock-outcrop area below Wawona Point. The only tree that was used by more
than one radio-tagged individual was the giant sequoia known as the Sunset Tree.

Although white fir, 4. concolor, is numerically dominant in the grove, comprising over 70 % of
the trees, it was used only about 10% of the time by the bats. Incense cedar (C. decurrens), the
third most abundant tree species in the grove was not used by any of the bats. The other three
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species, sugar pine (P. lambertiana), ponderosa pine (P. ponderosa), and the giant sequoia (S.
giganteum), were all used significantly more than expected based on their numerical abundance
in the plots.

Roost switching occurred for the four species for which we identified roosts. The degree of roost
switching was extremely variable among individuals. On average bats spent 2.15 +/- 0.36 days in
a roost (range 1-10, n = 32) and the average number of roosts per bat was 2.06 +/- 0.37 (range 1-
6, n = 16). In general, when a bat changed roosts, it selected a roost that was within and average
of 0.19 km of its previous roost (range = 0.02-0.78 km, n =17).

We also sampled bat activity within the groves acoustically. In the Mariposa Grove we used five
stations in five habitat categories (creek, seep, meadow, rock outcrop, and road edge), which
were sampled simultaneously for a total of 18 nights between May and September. On each
sampling night, we also monitored an additional three or four sites in one of the habitat
categories. This allowed us to compare night-to-night variation with site-to-site variation for
each habitat category. More bats were detected at the creek than in any other habitat category,
but some of the rarer species, which were of greatest interest, were more likely to be detected in
other areas, particularly the meadow or rock outcrop. More limited acoustic surveys were also
conducted in the Merced and Tuolumne Groves, and suggested some differences in relative
abundance of some species in the different groves. Two species, Lasiurus blossevillii and
Pipistrellus hesperus were detected only in the Mariposa Grove.

Management recommendations emerging from this study include visitor guidelines that
discourage entry into the basal hollows of the giant sequoias and minimize damage to the
landscape around the giant sequoia trees (e.g., water sources and meadows). The information
obtained in the radio-tracking study highlighted the importance of mid to late stage snags
(particularly sugar and ponderosa pine) as roost trees, suggesting that stringent safety criteria
should be applied and trees evaluated for bat use prior to removal.

Additional research suggested by this project would be a more focused study of the use of giant

sequoias as hibernating sites, and a more extensive study of roost preferences for tree-dwelling
species in other areas of the park.
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1.0 INTRODUCTION

Recent bat research in Yosemite National Park has focused on inventory surveys (Pierson and
Rainey 1993, 1995), studies on roosting behavior of two obligate cliff-roosting species (Pierson
and Rainey 1996b), and, in partnership with California Department of Transportation, an
investigation of seasonal distribution of bat species along an altitudinal gradient from Oakdale to
Tioga Pass (Pierson et al. 2001).

Yosemite National Park contains three groves of giant sequoia (Sequoia giganteum), yet prior to
this study virtually nothing was known regarding the bat community in this remarkable habitat in
Yosemite. Earlier work at Giant Forest in Sequoia National Park had shown that a number of bat
species used fire-scarred basal hollows for both day-roosting and night-roosting (Pierson and
Heady 1996). Similar roosting behavior had been documented in coast redwood forests (Gellman
and Zielinski 1996, Rainey et al. 1992, Zielinski and Gellman 1999). In all these studies guano
was collected from these basal hollows and used as an index of bat activity.

Recent work in Canada has documented the importance of the boreal forest canopy to foraging
bats (Kalcounis ef al. 1999). No information was available on bat use of the forest canopy in any
forest type in Yosemite. This was of particular interest in giant sequoia habitat.

Thus the goals of this multi-faceted study were to:

1. characterize the bat species assemblages in Yosemite’s three giant sequoia groves;
investigate bat roosting behavior within the Mariposa and Merced groves by using guano
traps in fire-scarred basal hollows in both groves, and radio-telemetry in the Mariposa
Grove.

3. investigate bat foraging behavior in association with various habitat features within the
groves (using both mist-netting and acoustic detection of the echolocation calls of
foraging bats), and

4. assess bat activity at the canopy (recording echolocation calls using a radio-microphone
elevated via a helium balloon).

2.0 METHODS

2.1. The Study Area

The study area consisted of the three giant sequoia groves within Yosemite National Park (Figure
1). The focus was on the largest grove, the Mariposa (43.5 ha), with complementary
investigations in the other two smaller groves, the Merced (1.7 ha) and the Tuolumne (4.7 ha).
These groves occur within a rather narrow elevation band between 1584 and 2085 m.
Geographical coordinates for sampling sites were collected in decimal degrees (Datum: NAD27
CONUS), using hand-held GPS units (Garmin 12XL).

Because many of our sites did not have official names, we assigned names for the purposes of
this project. Those sites referred to repeatedly by our assigned names are identified as follows:
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Figure 1. Map of study area, showing the location of the three giant sequoia groves within
Yosemite National Park, California.
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