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Introduction: 

 
An effort to inventory bat species at Jasper Ridge began 12 years ago. The first study 

identified two species. Different studies done during the intervening years have yielded a patch 
work of information about what species are present in what habitat and in what numbers. Given 
the size of Jasper Ridge and its rich variety of habitats and given the very limited geographic and 
temporal range of capturing techniques used, whether by mist-netting or acoustic sampling, we 
will never be able to assert that our findings with respect to species, populations, and migration 
patterns are more than a rough estimate of biological reality. 

As many as 11 species of bats are known to use or have used JR for foraging and roosting 
habitat. The earliest work done to identify species at JR was done Sedgwick and Winters in 1994. 
Four years later Lebacqz et al. acoustically identified a few more species (Chang et al. 1999). In 
1999 Chang et al. wrote their ‘bat survey’ which characterized the then on-going research of 
Evelyn and Stiles. In 2000 Evelyn et al reported a detailed inventory that was based on mist 
netting and acoustic sampling at 26 sites in 9 different habitats. A total of 11 species were 
identified (Appendix A). 

On June 1, 2001 a long-term continuous acoustic monitoring program was started at a single 
site on Searsville Lake, near the old lab. It is designated “Lake 1”. Four more Anabat detectors 
were deployed in the fall of 2006 that will monitor continuously and indefinitely. They are 
located at three stream-side locations; two on San Francisquito Creek and one on Corte Madera 
Creek, and one on the Searsville dam. 

The goal of past and present research is to establish a baseline of species and their 
population abundance so that trends in these parameters can be assessed. The five Anabat 
detectors currently deployed are dedicated to this assessment. Furthermore, understanding the 
behavior of bats can help us predict and perhaps respond to the effects of environmental 
changes such as the loss of a local water source or the regional effects of global warming on 
insect availability, the onset and level of bat activity, species diversity and abundance, and the 
timing of bat migrations (Bogan 2003). When this understanding is based on the results of long-
term continuous monitoring our ability to design more effective bat-survey protocols is also 
enhanced (Hayes 1997; O’Donnell 2000; Fellers and Corben 2001). 

 
 

Results: 
 
To date over 10,000,000 bat calls have been recorded in about 780,000 Anabat sequence files 

at Lake 1. A number of different species of bats have been identified by their call “signatures”. 
Thus I am able to assert that certain species fly near that monitoring station, how the species mix 
changes with time, and how the total number of calls by any one species changes with time. This 
latter analysis bears on my understanding of when migratory species are present at this site. Work 
on some of these issues is just getting under way.  

Table 1 shows that the most common bats detected are of the genera Myotis, most likely 
Myotis yumanensis, Yuma Myotis, or Myotis californicus, California Myotis (Appendix B). Both 



Myotis species have been netted in the past near Lake 1. Next in prominence are Tadarida 
brasiliensis, the Brazilian free tail. Lasionycteris noctivagans, the silver-haired bat. Eptesicus 
fuscus, the big brown bat and Lasiurus cinereus, the hoary bat, were recorded less frequently. A 
species not “seen” before at Jasper Ridge emerged from our data, specifically Myotis thysanodes, 
the fringed Myotis. The species recorded least was Lasiurus blossevillii, the red bat. 

At the Lake 1 site, there has been significant variation in the number of bats recorded 
between 2001 and 2006. From 2001, a partial year of recording (7 months), through 2005 there 
has been a steep decline in the number of bats recorded for most species (Fig. 1A). This 
observation assumes that the first 5 months of 2001 would have contributed enough files to 
bring the total up for the whole year to levels like those of 2002. While the total number of bat 
files declined through 2005 that was not the case for certain species. The 2005 revival of 50kHz 
Myotis, the dominate genera recorded throughout, seems to portend the increase in overall 
activity in 2006. The numbers of T. brasiliensis and L. noctivagans seems to follow the over all 
trend over the 5 year period (Fig. 1B and Fig. 1C). L. cinereus also shows this 2005 resurgence. 
Both E. fuscus and L. cinereus show a unique spike in overall activity in 2003 (Fig. 1C and Fig. 
1D). 2006 was a partial year of data (8 months) with almost twice as many files as in all of 
2005.  

I have not found obvious reasons for the decline in activity from 2001 through 2005 or for 
the apparent resurgence in bat activity for all species in 2006. However, Fig. 2 suggests that the 
phenomenon is based in part on weather parameters such as the annual maximum nighttime 
temperature. The decline and resurgence in bat activity (Fig. 2A) contrasts with the increase 
and then fall in total Maximum nighttime temperature (Fig. 2B). The correlation between total 
bat files recorded per year and total maximum nighttime temperature recorded is -0.52. Further 
refinements in the assessment of annual changes in bat populations are on going. 

If instead of looking at the annual change in bat activity per year I look at the number of bat 
files recorded per night over the same five year period additional information can be had (Fig 
3). At this scale for example, we can ask whether or not resource sharing is occurring. 
Migratory patterns can also be studied.  

The annual trend, decline and resurgence, also appears on the nightly scale. The same is 
true for the 2005 surge in those of 50kHz Myotis (Fig 3B). Similarly, at this scale we see the 
annual trend in the number of files recorded for T. brasiliensis, L. noctivagans, and E. fuscus 
(Fig 3B and 3C). The unusual spike from L. cinereus in 2003 appears in the nightly data but its 
2005 resurgence does not. 

The files recorded for both migratory species L.blossevillii and L. cinereus are so few as to 
prohibit any conclusions regarding the timing or strength of their migration through Jasper 
Ridge. The individual files that appear through out the period are almost certainly “noise” (Fig. 
3D). 

 
Discussion: 

 
It is impossible to say whether or not all of the bats identified by Evelyn et al are still present 

at Jasper Ridge. For example species such as A. pallidus were netted by Evelyn but have never 
been recorded at Lake 1. That is not particularly surprising because these bats are not known to 
forage over open water. Similarly, C. townsendii was observed once in 1994 but has not been 
seen or heard since then. Townsend’s big-eared bats emit comparatively quite echolocation calls 
and are therefore very difficult to record with an Anabat detector even under the best of 



circumstances. Like the pallid bats they may be present but have never been recorded at the 
Searsville Lake site. 

The new detectors add to the geographical range of detection capabilities at Jasper Ridge but 
in a limited way. The detectors have a “zone of reception” which is confined to a volume of less 
than 10,000 m3 and that specific volume of space depends on how the detector is oriented and on 
the frequency of the calls being emitted by the bats. At Lake 1 for example, 75% of all bat calls 
recorded have been identified as 50k Hz Myotis, a relatively high frequency bat that is more 
difficult to detect than a lower frequency bat. The second most abundant species recorded is T. 
brasiliensis, a relatively low frequency bat and therefore one that is easier to detect. Bats of genus 
Myotis commonly fly over or near open water and the specific species, M. yumanensis is known 
to fly near the water surface. T. brasiliensis is known to forage well above the water the surface 
(> 10 m). Therefore, if the detector was aimed well above the horizontal, its current orientation, it 
might record many more Tadarida than Myotis. Thus the detector orientation necessarily places a 
bias on the calls recorded. 

The chance however, of recording rare species of bats or species that rarely use Jasper Ridge 
as an ecological resource is enhanced by placing more detectors in different habitats and by 
continuously monitoring at those sites. In all cases the four new detectors are oriented 
horizontally and are aimed over water. All bats need water but some prefer stream side corridors 
to open water sites. 

Work undertaken to date has focused on the large variability in the number of bat calls/files 
recorded per night observed between June 1, 2001 and May 31, 2006, a five year period (Fig. 3). 
In the extreme, variability in the number of files recorded per night approached 3 orders of 
magnitude over as few as 3 consecutive nights. The phenomenon seems consistent from year to 
year. To find an explanation for this variability I looked at hourly weather data such at nighttime 
temperature, wind direction and velocity. During the summers of 2003 and 2005 I also collected 
insects near the monitoring station on a nightly basis. During the summer of 2005 I collected 
insects on an hourly basis.  

 During spring and summer months bat calls were negatively correlated with maximum 
nighttime temperature. My data clearly shows that a larger percent of total bat activity occurred 
earlier in the evening on warmer nights and later in the evening on cooler ones. Hourly insect 
data also showed that a larger percent of total insects available on an average night were available 
earlier in the evening on warmer and moderate nights than on cooler ones. It is apparent that bats 
at this site increase their foraging time when food is scarce. 

In summary, my study shows that on a nightly basis, at the Jasper Ridge site, high 
variability in bat activity is directly related to the variability in temperature. Temperature 
affects insect abundance which in turn determines when and how long bats will forage. 

It is hard to resist a similar conclusion when we look at the decline and resurgence seen in 
bat activity on an annual basis (Fig. 2A) and compare it with the gradual increase in maximum 
nighttime temperature that prevails through 2005 and then its fall in 2006 (Fig. 2B). The 
correlation is robust and negative but the “n” is only 6. This relationship suggests that our 
measurement of bat activity (Fig. 1) is a surrogate for insect abundance and does not 
necessarily represent a change in the local bat population. 

The number of bats recorded from year to year has changed. The numbers in this table 
however, are relative at best. That is, without looking at each file individually I can not verify 
that the Anabat call filters used in the Anascan software to distinguish one bat from another are 
accurate. After examining perhaps a thousand 50kHz Myotis files I have come to the conclusion 



that many if not most were generated by Myotis yumanensis. Also present, in much smaller 
numbers I believe, are Myotis californicus. Some percent of the calls identified by Anascan are 
probably neither. They could be second harmonics of a lower frequency bat, insects, or noise. 
Many calls in all categories below can not be definitively identified. That does not mean that 
the bats were not present in some numbers but their numbers are probably less than those 
shown.  

There is some evidence that species diversity has changed at the Lake 1 site (Table 1). For 
example, I have examined all 166 files filtered as L. blossevillii. I can say without hesitation 
that I recorded the red bat in 2001 and 2002 but I am not sure about later years (Fig. 3D). The 
calls were simply not well enough defined for positive identification. It is interesting to note 
that the first month of recording with the new detector at San Francisquito creek I recorded a 
bat or bats that were unmistakably L. blossevillii. I conclude tentatively that they may not be 
using the lake as a foraging resource but they are still here. I am particularly interested in the 
red bat because there is state-wide concern that it may be endangered particularly in Northern 
California. Getting a reliable estimate of its population here adds an important data point to the 
information being gathered elsewhere. The reliability of the Anascan filters does not detract 
from overall conclusions that may be made from the data. 

The files recorded between June and the end of August as a percent of all files recorded 
declines from 46 to 12% and then rebounds to 28% (Table 1). These percentages follow the 
overall trend in 50kHz Myotis plotted in Fig. 1A. This observation warrants further 
investigation. 

Close examination of Fig. 3A reveals relatively strong activity levels as early as March 
particularly in 2002, 2003 and 2004. Fig. 3B – 3D looks at this issue from the point of view of 
individual species.  

It is clear that much of the time 50kHz Myotis and T. brasiliensis are not foraging at the 
same time (Fig 3B). In fact the correlation between the two is negative with the exception of 
2006? Whether or not this is a case of resource sharing, coincidence, a reflection of prey 
availability or some other factor I can not say. Other species of particular interest are L. 
noctivagans, E. fuscus, L. cinereus, and L. blossevillii. The latter two are migratory. 
Unfortunately, at our site lack of data prevents me from commenting further on this issue. With 
more data from the other sites available we may see patterns emerge. 

The most striking implication of this research may be that my study of bat populations says 
more about insect emergence and abundance than it does about the actual number of bats that 
are foraging here. Bats are a surrogate for insects. This behavioral aspect of bats is of course 
interesting and important. But it may be that the most important information about bats to be 
gleaned from our data is what species are using what habitat and when. The number of bats 
recorded may say little about how many bats are present on the preserve. 

From a resource management point of view I suggest Jasper Ridge maintain the current 
long-term monitoring program. The program can be improved with additional detectors at 
additional sites. The number of species detected over the last 5 years has remained relatively 
constant. Anomalous spikes in the data for some species (e.g. E. fuscus and L. cinereus in 2003) 
do not seem to persist. In my view there are no immediate threats to the order Chiroptera at 
Jasper Ridge and therefore, no remedial action is indicated at this time. 

 
    Bat Files Recorded by Year 

     



          
    Years 2002 through 2005 are complete   
          
Files by          
Species  2001 2002 2003 2004 2005 2006  sums 
  From     To   
  6/1/2001     9/1/2006   
          
All Files  116134 150834 132341 102758 73658 136477  712202
My50  21255 37910 18203 9445 24643 37279  148735
MyTh  49 71 102 38 19 51  330
LaBl  66 50 16 11 13 10  166
LaNo  1025 907 476 225 41 254  2928
EpFu  301 226 369 172 43 296  1407
TaBr  8673 8774 7286 2453 1669 2611  31466
LaCi  106 73 133 20 59 87  478
          
          
    Summer Months, by Year    
          
  2001 2002 2003 2004 2005 2006   
          
All Files  72539 69602 30533 12837 20835 50424  256770
My50  16595 26187 6112 1326 4244 13470  67934
MyTh  43 27 10 10 4 21  115
LaBl  16 10 4 1 0 4  35
LaNo  97 544 18 2 1 12  674
EpFu  86 99 5 2 2 105  299
TaBr  2190 1167 438 167 161 604  4727
LaCi  62 35 42 2 13 20  174
          
          
     Year     
          
Percent Summer 46% 23% 12% 28%   36%

 
Table 1. - The number of bats by species that were recorded during the five year period from 

June 1, 2001 through May 31, 2006. Note the partial years of 2001 and 2006. Summer months of 
June through August are also shown with their percentage of all calls for the complete years. 

 
 



 

 



 
 
 
 
 

 
 
 
 
 



Fig. 1. – Total number of files recorded for complete years 2002 through 2005. 2001 and 
2006 are partial years, 6/01/01 through 12/31/01 and 1/01/06 through 8/31/06. For all species and 
50kHz Myotis A). For 50kHz Myotis and Tadarida brasiliensis B). For Lasionycteris noctivagans 
and Eptesicus fuscus C). For Lasiurus blossevillii and Lasiurus cinereus D). 

 

 
 
 

 



Fig. 2. – Total number of files recorded for complete years 2002 through 2005. 2001 and 
2006 are partial years, 6/01/01 through 12/31/01 and 1/01/06 through 8/31/06. For all species A). 
The total number of maximum nighttime temperature values for each year B).  

 
 

 

 



 
 

 
 
Fig. 3. – Number of all bat files recorded per night for the time interval of 5 years (1747 

nights) A). Number of 50kHz Myotis and T. brasiliensis files recorded per night B). Number of 
L. noctivagans and E. fuscus files recorded per night C). Number of L. blossevillii and L. cinereus 
files recorded per night D). 

 
 

 



 
 
Appendix A: 

Possible Bats of Jasper Ridge 
 

Family Vespertilionidae 
(plain nosed bats or evening bats) 

Species Common Name Description Ear mm/F’arm 
mm/Wt-gr/Span cm 

  Very large ears  

Antrozous pallidus Pallid bat Yellow Blond to light brown fur 25-33 /48-60 / 12-17 / 35 

CorynorhinusTownsendii Townsend's Big-eared bat Prominent lumps on nose > 30 / 40-46 / 7-13 / 27 

  Hairy tail (basal half or all)  

Lasionycteris noctivagans Silver-haired bat Blackish fur, silver tipped < 17 / 37-44 / 8-12 / 29 

  White patches on thumb & shoulder  

Lasiurus blossevillii Western Red bat Red to gray color, ear light color &  never edged in black < 17 / 35-45 / 10-15 / 30 
 

Lasiurus cinereus Hoary bat Light colored ear edged in black, dark (black) fur banded in 
white. < 17 / 46-58 / 20-35 / 40 

  
Pointed tragus = Myotis 

Calcar Keeled 
 

 

Myotis volans Long-legged Myotis No distinct black face mask, dark or gray brown color, 
bison head 

< 15? / 35-41 / 15-9 / 27 
 

Myotis californicus California Myotis Thumb < 4.2 mm, short black snout, forehead abrupt, tail < 
1 mm 

< 13? / 29-36 / 3-5 / 22 
 

Myotis ciliolabrum** Western Small Footed 
Myotis 

Thumb > 4.2 mm, long black snout, forehead gently 
sloping, tail 2 mm 

< 13? / 30-36 / 4-5 / 24 
 

  Calcar not keeled 
Short eared ( < 18mm) 

 



 
 
 

Family Molossidae 
(bull dog like) 

 

 
 

 
* BCI source suggests this bat may not exist in our area but may have been found there, 
* * BCI source suggest that this bat may exist in our area. 
Source: BCI 
(512) 327-9721 
http://www.batcon.org 
 

Myotis yumanensis Yuma Myotis Ventral fur w/ whitish tips, large foot. < 18 / 32-38 / 4-6 / 23 
 

Myotis lucifugus** Little Brown bat Ears pointed and darker than brown to  reddish brown fur < 13? / 33-41 / 7-9 / 24 
 

Myotis thysanodes** Fringed Myotis Faint but distinct fringe of hair on edge  of tail membrane, 
brown color 

12-22 / 39-46 / 6-11 / 29 
 

  Long eared ( > 19mm)  

Myotis evotis** Western Long-eared 
Myotis 

Light ventral fur, brown dorsal, dark  mask & ears 
 

22-24 / 36-41 / 4-9 / 28 
 

  Blunt tragus  

Eptesicus fuscus Big Brown bat Large size, brown fur, dark brown mask. < 25 / 42-51 / 13-20 / 33 
 

Pipistrellus hesperus* Western Pipestrelle Small size, 'black mask and ears in  contrast to pale to very 
light brown 

~ 10 / 27-33 / 3-6 / 19 
 

  Free tails  

Tadarida brasiliensis Mexican Free-tailed bat Ears unconnected < 15? / 36-46 / 11-14 / 30 
 

Eumops perotis** Western Mastiff bat Narrow, long wings, fast bats, largest in  North America 
 

? / 72-82 / 65 / 53-58 
 



 

Appendix B: 
 

The uniformity of the bat calls identified as 50kHz Myotis, their acoustic characteristics 
(O’Farrell et al. 1999), the fact that many bats were observed to forage just above the water 
(O’Farrell 1997; Brigham et al 1992), and their historical presence at JRBP (Evelyn et al. 2000) 
suggest that the primary source of the 50kHz Myotis files in this study is Myotis yumanensis, 
Yuma Myotis.  

Throughout this paper we have made the assumption that the relative numbers of Anabat 
sequence files recorded indicate different levels of bat activity (O’Donnell 2000). 


