Obijective: to catalogue and observe behavioral foraging patterns in bears using a key-logging
program (BORIS). This project and ethogram are based on a 2009 article found in The Journal

of Mammalogy.

Materials:

e BORIS software
o Computer with capabilities to run BORIS

o BORIS project file (Bear Salmon Forage.boris)
e Videos to analyze (Table 1)

Table 1. Videos to choose to analyze

Subject Youtube Title Youtube Link

Bear #1 brooks falls grizzly https://www.youtube.com/watch?v=4iHVC98d2w4
bear catching and
eating a salmon

Bear #2 Male Brown Bear https://www.youtube.com/watch?v=2HBOEm2PgrM
eating salmon at
Brooks Falls

Bear #3 Grizzly Bear feeding | https://www.youtube.com/watch?v=jOF200NKkHms
on Salmon.

Bear #4 Grizzly Bear salmon | https://www.youtube.com/watch?v=VnMLw4jeUZU
fishing

Bear #5 Brooks Falls Bears, | https://www.youtube.com/watch?v=EurWaA7qCDw
Katmai AK

Bear#6 Brown Bear Shows | https://www.youtube.com/watch?v=ZESQW2HQJZc

(Expert Mode) | Off Its Fishing Skills

Setting up your behavioral station:

1. Install BORIS and download project file.

2. Open BORIS application.

3. Inthe BORIS application go to File > Open project and open the project file. Accept any
changes they want to do. Most likely they want to update the project to a current version.
I have the original *.boris and updated versions in the team drive.

Understanding your ethogram

1. The project file contains the ethogram we will be using for this lab (Table 2). Get familiar
with key associated with the behavior. All the keys are concentrated the left side of the
keyboard. You will be analyzing live which can make it difficult to appropriately match up
behaviors with timestamps and you will mess up.



https://academic.oup.com/jmammal/article/90/1/144/848842
https://www.youtube.com/watch?v=4iHVC98d2w4
https://www.youtube.com/watch?v=2HB0Em2PqrM
https://www.youtube.com/watch?v=jOF2O0NkHms
https://www.youtube.com/watch?v=VnMLw4jeUZU
https://www.youtube.com/watch?v=EurWaA7qCDw
https://www.youtube.com/watch?v=ZESQW2HQJZc
http://www.boris.unito.it/pages/download.html

Table 2. Ethogram to analyze bear foraging behavior

Behavior Key (on Event | Description
keyboard)* | type

Standing/ S STATE | Bear is stationary in stream

Sitting

Walking w STATE | Bear moves slowly along while fishing or accessing
alternate fishing localities

Running r STATE | Bear moves quickly along or within stream typically
while fishing

Attempt a POINT | Bear attempts to capture salmon using a variety of

techniques, such as pouncing or diving

Success d POINT | Bear successfully captures salmon
Feeding f STATE | Bear feeds upon salmon carcass that it has caught
Bite e POINT | Bear takes a bite

*if keylogging is not your style, watch the video (7:56) to learn how to turn your behaviors into buttons

2. BORIS uses an exclusion matrix (Figure 1). Some behaviors are mutually exclusive, and
some are not. For example, one cannot run while one is walking, so that intersection is
checked off.
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Start collecting behavioral data

1. Next go to Observations > New Observation. A new window should appear (Figure 2)
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Add observation id. | would include the subjects hame in your id.

In the Independent variables section in the Values column select the species of bear in
your video.

Go to the Live tab

Click the Start button

Before you start, get familiar with the main window during an observation.

Open the youtube link of the video you will be analyzing. Pause the video and if you
need it here is cheatsheet for YouTube’s hotkeys.

Push subject key. Adjust different windowpanes (Figure 3). You want to be able to see
keys & code under ethogram. Ride-sided pane (Events for observation) you want to be
able to see the time, subject, code, type (see below for reference). Pushing the pane in
pane button (\® ) pops windows out of the program, which is helpful when analyzing live
(Figure 3).


https://boris.readthedocs.io/en/latest/_images/observation_live.png
https://support.google.com/youtube/answer/7631406?hl=en

9. Determine subject’s initial behavior and push behavior key.
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10. Restart video and then click Start live observation. You will be prompted when you
click Start live observation. Do you want to delete the current events, click No.

11. Focus on capturing the start of behaviors, don’t worry about making any mistakes for the
practice video. Always be verifying in the center information panel that you have a focal
subject and behavior selected for the entire video, there should be no gaps in your time
budgets.

12. After video is finished, right click inside Events for observation pane and click check
state events, which will give you a new pop-up where you made all your mistakes. If you
want, save the text so it is easier for you to refer to while fixing unmatched pairs.

13. Move on to proofing your data.

Proofing your data
1. Double-clicking a row in this pane will also bring you to that point in the video, and you
can verify in the center information panel what subject and behavior is selected for that
time.

2. If you need to delete events just select the event(s) to be deleted and right-click and click
delete selected events. Additionally, you can fix unmatch pairs by either selecting fix
unpaired events.

Double check that everything is hunky dory by going to Analysis b Plot . Plot events
4. Select your observation its id and click Ok. In the next window (select subjects and
behaviors) just verify that your subject(s) are selected. Check the Exclude behaviors

without event box and Full observation(s) is bubbled and click Ok. You should get a

graph like below:
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5. Make verify that events don’t overlap or gape in an inaccurate manner. Point event
should be occurring inside state events. Do you notice any trends immediately?

o
._aT‘Q

Q
o
® L

Q
o
® L

o0
o
o >

o

Analysis

1. Goto Analysis > Time Budget

2. Select your observation its id and click Ok. In the next window (select subjects and
behaviors) just verify that your subject(s) are selected. Check the Exclude behaviors
without event box and Full observation(s) is bubbled and click Ok. The next window,
Select behaviors to exclude, check the off-camera box and click Ok. You should
receive a window that looks like this:

i Time budget — m} X

Selected observations

Test3

Analysis from 0.000 to 600.780 s
Behaviors exduded from total time: off-camera

Subject  Behavier Modifiers Total number of occurences  Total duration (s) Duration mean (s) Duration std dev  inter-event intervals mean (s)  inter-event intervals std dev % of total length

1 fMa\eT stand 12 334.536 18.585 18.331 15.367 22.354 61.3
2 Malel  crouch 19 178.353 9.387 10.584 20.694 19.266 327
3 Malel  peck 15 0 0 0 32.054 69.683 MNA
4 Malel  off-camera 2 54749 27.373 14.67 219.743 NA 2.1
5 Malel  Expert: Walk 2 34.247 17.124 14.663 343.251 NA 6.3
Save results Close

3. Click the save results box and save the document in a format you want (*.tsv, *.csv,
* xIsx, *.txt)



