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 North Campus Open Space Restoration Project

  December 2020

A pair of White-tailed Kites approach a roosting spot at NCOS. Photo by Jeremiah Bender.

UPDATES
Help Make NCOS a Diverse and Thriving Ecosystem by Not Feeding Wildlife

https://mailchi.mp/c233b612ac37/newsletter-for-the-north-campus-open-space-restoration-project-831498?e=[UNIQID]


In the photo above, a large flock of opportunistic American Crows gathers to take advantage of food
thrown out by visitors. As many of you know, feeding wildlife poses many problems. It can attract animals
like raccoons, rats, and crows that can quickly overpopulate and become a public and ecosystem health
problem, potentially spreading disease and pollution. These animals, crows in particular, also pose a
significant threat to at risk species such as the Western Snowy Plover. This pamphlet provides more
information about some of the issues associated with feeding wildlife. Help us keep NCOS diverse and
thriving - please say something to people who are throwing catfood, bread or other food out and attracting
crows, gulls and probably rats, racoons and other pest animals that threaten other wildlife.

Your Feedback Requested - NCOS Docent/Naturalist Program Survey
At our townhall webinar in August, we received an overwhelmingly positive response to the idea of
developing an NCOS Docent or Naturalist program. We want to develop a program that is responsive to
the interests of potential participants. If you are interested in becoming an NCOS Naturalist, we would be
grateful for your input and feedback in a short survey at this link.

https://www.kingcounty.gov/depts/health/communicable-diseases/zoonotic/facts-resources/~/media/depts/health/communicable-diseases/documents/zoonotic/if-you-care-dont-feed-wildlife.ashx
https://arcg.is/0Svb1z


Burrowing Owl Update
Birders have confirmed that there are at least three Burrowing Owls on the Mesa, utilizing some of the
new artificial burrows as well as hibernacula that we installed at the start of the project. In addition, we
have recently found some pellets that the owls regurgitate to remove prey items they can't digest. An
analysis of one pellet revealed it contained the remains of a dozen ear wigs and at least three mice!

A pellet regurgitated by a Burrowing Owl, found at NCOS.



Undigested parts of earwigs (left image) and mice (right image) found in a Burrowing Owl pellet at NCOS.

Marsh Trail Smoothed with Removal of Excess Gravel

This week, a contractor helped us smooth out a particularly rough section of the Marsh Trail along the
northern side (near Whittier Pond) by removing a lot of excess gravel (see photos above). Cycling,
running and other activities should now be easier and more pleasant along this part of the trail.

Initial Step Towards Removal of Ellwood Marine Terminal Facility Underway



Google Earth image of North Campus Open Space and surrounding area with the decommissioned Ellwood Marine

Terminal storage tanks outlined in red.

The recent activity and noise from vehicles and machines up at the Ellwood Marine Terminal site is related
to the de-gassing and de-sludging of the storage tanks and pipelines of the retired facility. This procedure
is a necessary pre-cursor to the eventual demolition of the site and subsequent restoration. Cardno, a
consulting company, is implementing this work for Exxon-Mobile as a result of Venoco going out of
business due to the Refugio oil spill in 2015, which closed down the pipeline. The process involves the
use of vacuum trucks to remove any fumes, gases or liquids which may contain oil or byproducts. They
hope to complete this first phase by mid-December.

FEATURE STORY
Visual Listening - The Identification and Monitoring of Bats at NCOS

Last winter, CCBER began conducting quarterly acoustic surveys for bats at NCOS. In this story, we 
describe how we are recording bat calls, how we identify the potential species present at NCOS, and what 
the data collected during 2020 tells us.  This feature story is continued on page 13.



COMMUNITY FORUM & PHOTOS
We are interested in any observations of wildlife activity on NCOS, as well as plants and landscapes.
Please send your observations, with or without photos, to ncos@ccber.ucsb.edu. Thank you!

Community Photographers Document Growing Wildlife Diversity and Activity at NCOS
Several photographers in the community shared many wonderful images of birdlife utilizing the restored
habitats at NCOS over the past month. We are delighted to share some of these photos with you below.

Hooded Mergansers have been feasting on Red Swamp crayfish in Whittier Pond. Top image (female) by
Adrian O'loghlen, bottom image (male) by Pamela Viale.



 
A Wilson's Snipe has been spotted by several birders, and was counted for this year's Pacific Flyway
Shorebird Survey! Top image by Susanne Meyer, bottom image by Alex Kinsella.





 
Blue-gray Gnatcatchers have been particularly abundant around the site this fall. Left image by Susanne
Meyer, right image by Kevin Scott.

Karen Lunsford spotted this Barn Owl snoozing in the willows along Phelps Creek.



 
And we close with another nice photo of a pair of White-tailed Kites by Jeremiah Bender.
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Home » Blogs » Ryan Clark's blog

Visual Listening - The Identification and Monitoring of
Bats at NCOS

From the pollination of rare plants as well as commercial crops to seed dispersal and pest control, bats provide
innumerable ecosystem services to the world beyond their own intrinsic value. The North Campus Open Space (NCOS)
project has restored 22 acres of open water habitat, most of which is available in winter and spring and may benefit some
local insectivorous bat species. Incorporating surveys of bats into our monitoring regime helps us fill gaps in our knowledge
and inform one of the project’s goals of developing a diverse, multi-level food web, which is a good indicator of a well-
functioning ecosystem. Bats are particularly good indicators of ecosystem health and biodiversity because they feed on
nocturnal insects and are sensitive to land use practices like development and habitat fragmentation
(https://www.bats.org.uk/about-bats/why-bats-matter). Additionally, bats are prey for other wildlife such as raptors, weasels,
and raccoons, making them an essential part of the food web (https://www.nps.gov/subjects/bats/benefits-of-bats.htm).

Mexican free-tailed bat (Tadarida brasiliensis subspecies Mexicana) by Altenbach, J.S. (https://uhlnc.org/tag/mexican-free-tailed-bat/).

Bats use echolocation to navigate, hunt, and communicate with each other. Because of their poor eyesight, echolocation is
essentially how bats “see". They are constantly emitting ultra-high frequency vocalizations, or calls, that bounce off their
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surroundings and inform them of what objects are nearby (including prey) and which direction to fly. Different bat species
call in different frequency ranges with unique characteristics. This makes it possible to identify and assess the presence
and activity of different bat species by conducting acoustic surveys to record and visualize their calls.

Last winter, CCBER began conducting acoustic surveys for bats using a Wildlife Acoustics Echo Meter Touch 2 Pro. This
device is a specially designed microphone that attaches to a smartphone or tablet and works with an app to detect and
record the ultra-high frequency calls of bats. The app also records the approximate location where a bat is detected, which
allows us to create maps that we can use to examine potential trends in where different bat species forage at NCOS.
During the first four weeks of every quarter, we conduct surveys along four different routes that collectively cover most of
NCOS and adjacent areas such as the vernal pools at the North Campus Faculty Housing area. Each route is surveyed
twice per week, once before sunrise and once after sunset.

In a single survey session, we can collect dozens or even hundreds of recordings depending on the abundance and
activity of bats present and the length of the survey session (for example, Figure 1 below contains a map of all recordings
and likely species from the four routes surveyed last spring). We then use Wildlife Acoustics' analysis software,
Kaleidoscope, to process and sort the data and make viewing and identifying the calls more efficient. The software can
also slow down the recordings to make them audible. Kaleidoscope includes an automatic identification function to suggest
a likely species, however, studies have shown that it is only about 50% effective. Thus, recordings often need to be
manually assessed with the use of reference documents and recordings.

Figure 1. Map of the locations of unprocessed recordings of likely bat species at NCOS during acoustic surveys in spring 2020.

Three main factors can be used to identify species from recordings: the frequency measured in kilohertz (kHz), the volume
or amplitude measured in decibels (dB), and the duration measured in milliseconds. To view these characteristics, we look
at the spectrogram of a recording, which measures frequency over time, and the oscillogram, which measures amplitude
over time (see Figure 2 below for an example). When it comes to identifying recordings, we first look at the characteristic
frequency of a recording to narrow down the possible species. The characteristic frequency of the call sequence in Figure
2 is 27.201 kHz, which puts it in the range of several bat species including the Pallid bat (Antrozous pallidus), Big brown
bat (Eptesicus fuscus), Silver-haired bat (Lasionycteris noctivagans), and a few others. Next, we consider the special
characteristics of the call, which are subtle but diagnostic qualities that may permit differentiation between species. For
example, one special characteristic that is common for the Big brown bat is 2-3 calls with shorter intervals between and
then a longer interval before the next set (Figure 2).

https://www.wildlifeacoustics.com/products/echo-meter-touch-2-pro-android


Figure 2. Visualization of a recording of vocalizations, or calls, by a Big brown bat (Eptesicus fuscus). The upper portion is the oscillogram
that measures amplitude, and the lower portion is the spectrogram that measures frequency. The variation in call intervals, a common
character of Big brown bat calls, is indicated as well as the three main phases of vocalizations used during foraging for prey: search,
approach, and terminal phases.

It also helps to look at the recording in a time-compressed view, which removes the silence between calls to emphasize
call structure at the detriment of call interval and sequence information. When we look at the same recording above (Figure
2) in compressed time view, we see that most of the calls have a hockey stick shape in the spectrogram (Figure 3). Calls
with high frequencies above 65 kHz are also characteristic of Big brown bats. The straight horizontal line across the
spectrogram below marks 65 kHz.

Figure 3. Visualization of a time-compressed recording of vocalizations, or calls, by a Big brown bat (Eptesicus fuscus).

Finally, it is common in Big brown bat call sequences for the ends of some calls to hook upward. In the enlarged
spectrogram below (Figure 4), we can see that the first, third, fifth, and eighth calls in the sequence all hook upward at the
end.

Figure 4. Enlarged view of a spectrogram of a sequence of calls by a Big brown bat. Calls with a characteristic upward hook at the end are



indicated with a white line.

Big brown bat (Eptesicus fuscus) by Gould, A. (https://www.flickr.com/photos/anitagould/33733045808/).

It is important to note that these are just a few of the special characteristics used to identify Big brown bats. Each species
has many characteristics to aid in their identification. In addition, calls from bats of the same species or even an individual
can vary widely and calls of many different species can overlap significantly. Many experts agree that 4-5 diagnostic calls
within a sequence or in consecutive sequences are needed to confirm an identification. Consequently, many recordings of
calls remain ambiguous. You can learn more about the characteristics that are used to identify most California bats here,
and we have a more in-depth description of how recordings of bat calls are analyzed in a Google Slides presentation.

The data collected this year reflects similar trends in a survey conducted in 2017 using a single, stationary detector
attached to a tree for about a week each quarter (read our story about that survey here). Both surveys suggest seasonal
variation in diversity and abundance of bats. The 2017 data shows the number of recordings successfully identified for a
total of 11 different species detected from April to October 2017 (Figure 5). The data we recorded this year (2020) is
summarized in the chart in Figure 6, which shows the number of recordings the software was able to automatically identify
(potential identifications) with limited manual assessment. Our surveys this year identified a total of potentially 8 species
visiting and possibly utilizing NCOS as roosting and foraging habitat.

https://www.flickr.com/photos/anitagould/33733045808/
https://www.flickr.com/photos/anitagould/33733045808/
http://www.sonobat.com/download/WesternUS_Acoustic_Table_Mar2011.pdf
https://docs.google.com/presentation/d/1R2e1asy32yQYuiXZU14pNz1AldkChoWSF4L0p8TaDiA/edit?usp=sharing


Figure 5. Chart of the number of identifiable bat species recordings from four week-long surveys with a single, stationary acoustic detector
at NCOS in 2017.

Figure 6. Chart of the number of potential identifications of bat call recordings during quarterly acoustic surveys using a mobile detector at
NCOS in 2020.

 

The 2017 data shows a drop in total identifiable recordings from 28 in April to 15 in June, and then back up to 25 in August,
and 20 in October. This suggests a decrease in abundance in June. The data also shows an increase in species identified
in August, from five species in April, five in June, ten in August, and seven in October, suggesting seasonal variation in
species diversity that could be due to migratory behavior. The 2020 survey data similarly shows a drop in potential
identifications in June and July, and also depicts seasonal variation in diversity with four species recorded in January and
February, seven in April and May, five in June and July, and four in October.

One of the most common species detected is the Mexican free-tailed bat, which is one of the most widely distributed
mammalian species in the western hemisphere and includes 9 different subspecies. In California, we have Tadarida
brasiliensis subspecies Mexicana. They are known to be primarily migratory in other states, but seasonal patterns are not
well understood in California. They do not seem to feed and/or live near NCOS in June and July. Other common species
on site include the Big brown bat, Eptesicus fuscus, the Hoary bat, Lasiurus cinereus, and the Silver-haired bat,
Lasionycteris noctivagans. The Big brown bat has a very broad distribution ranging from Alaska and northern Alberta to
northern South America. They seem to be fairly sedentary, not migrating large distances. The Hoary bat is the most



widespread of all North American bats. The specific migration routes of Hoary bats are not well understood in most places,
and while they are thought to be highly migratory, they are also known to spend winters along California Coasts. The
Silver-haired bat is found from southern Alaska and Canada through most of the United States and into northeastern
Mexico. Seasonal records suggest considerable north to south migration for the winter and it is thought that they only
migrate through Santa Barbara County during the spring and fall (http://wbwg.org/western-bat-species/).

Left image: Hoary bat (Lasiurus cinereus) by Benson, T. (https://wildcalifornia.org/blog/econews-creature-feature-hoary-bat).

Right image: Silver-haired bat (Lasionycteris noctivagans) by adamdv18 (https://www.inaturalist.org/photos/1099791).

 

In an effort to help entice more bats to NCOS, we installed two bat boxes over the last year. One is on the unrestored area
of Whittier parcel and the other is in the southwest area of the site below the mesa.  While it is common for years to pass
before bats choose to occupy boxes like these, we remain hopeful that they will eventually provide a suitable roost for
some local and/or migratory bats.

As for the acoustic surveys, we plan to continue them on a quarterly basis in the coming years to monitor for changes in
bat abundance and diversity as the restoration of NCOS progresses, and to further our understanding of bat distributions
and migratory patterns in the area.

 

This story was written by Lauren Weichert and Ryan Clark.
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