
Teacher Background Info – Station 5: Abundance 
 
Cameras are a great tool when you want to identify individuals, but not necessarily capture them 
– or if the species you want to identify are secretive. Marine biologists have long used 
photographs of whale flukes and dorsal fins to identify pod members and follow those members 
from year to year as they assess health and birth rates. Cameras don’t have to be operated by a 
researcher; you can set out motion sensitive camera “traps” which take photographs of animals 
as they pass in front of the lens and store the images until the researcher returns and downloads 
the images. In fact, this is happening right now in many places, including Wildsumaco Wildlife 
Sanctuary in Ecuador and in Gorongosa National Park in Africa. You can then link this station 
with stations one and two and answer questions about how scientists count the number of animal 
species in a quadrat, especially a highly mobile, secretive, or nocturnal animal. Included in this 
station are photographs of big cats (Figure 8)  
taken from camera traps at the Wildsumaco Biological Station in Ecuador and student scientists 
determine the number, and sex, of big cats within the range covered by the cameras (Vanderhoff, 
et. al., 2011). Second, using a computer with internet access, the station includes a citizen 
science opportunity from University of Minnesota Lion Center and Zooniverse 
https://www.zooniverse.org/organizations/meredithspalmer/snapshot-safari where participants 
identify animals in camera-trap photos and upload the data to scientists (select “Snapshot 
Grumeti”). 
There are also resources from the University of Minnesota at https://doi.org/10.13020/5r00-8c56 
where image files and student worksheets can be found.  
 
Questions that camera trapping can answer include: are 
the animals solitary? Are there young? What is the ratio 
of males to females? Is species ‘X’ found in this area? 
How often does an individual return to the same place 
(do they have a set “patrol”?) and so on. 
       
 
 
 
 
        Figure 8.  Camera traps at the  

Wildsumaco biological Station in 
Ecuador allow scientists to 
estimate size and sex ratio of the 
resident margay population. 

 
 

 
 
 

  



Student Handout           Station 5: Camera Trapping for Abundance Measures. 
 
Cameras are a great tool when you want to identify individuals, but not necessarily capture them 
– or if the species you want to identify are secretive.  Marine biologists have long used 
photographs of whale flukes and dorsal fins to identify pod members and follow those members 
from year to year as they assess health and birth rates.  Cameras don’t have to be operated by a 
researcher, however; you can set out motion sensitive camera “traps” which take photographs of 
animals as they pass in front of the lens and store the images until the researcher returns and 
downloads the images.  In fact, this is happening right now in many places, including 
Wildsumaco Biological Station in Ecuador and in Grumeti, in the Serengeti Plains of Africa. 
 
Questions that camera trapping can answer include: are the animals solitary?  Are there young? 
Is species ‘X’ found in this area?  How often does an individual return to the same place (do they 
have a set “patrol”?) and so on.  Information on population size, home range, and health of the 
individuals can be assessed remotely via camera trap images. 
 
At this station you have two objectives: 
 
1.  Use camera trap photographs, overhead transparency images, and wet-erase markers to 
determine the number, and sex, of margay (Leopardus wiedii) within the range covered by the 
cameras at Wildsumaco Biological Station.   
 

Margay, Leopardus wiedii, are small (2-4 kg, body length less than 80 cm) wild cats 
native to forested areas in Central and South America.  Margay are generally solitary 
(with a home range of 10-16 km2) and are nocturnal opportunistic feeders. Their fur light 
in color, tawny, and is lined with rows of dark rosettes and streaks.  The tail is often 
banded and the backs of the ears are black with white circular markings.  Margay are 
great climbers and chase birds and monkeys through the tree tops, and, if they can catch 
them, they will eat mammals such as big-eared climbing rats, squirrels, opossums, 
porcupines, marmosets, capuchins, three-toed sloths – other food also includes birds and 
some fruit and arthropods, lizards, frogs, and bird eggs.  They also eat some ground-
dwelling species like rats, mice, and guinea pigs, but most of their food is caught above 
ground level. 
 

The margay images you have come from Wildsumaco Wildlife Sanctuary and Sumaco National 
Park, an area in Ecuador, southeast of Quito, in the eastern foothills of the Andes Mountains.  
Sumaco volcano is located here, with sparse vegetation on its elevated peak, and, as you 
descend, lush sub-tropical rainforest.  Other volcanoes can be seen in the distance, with Rio 
Pucuno valley in between.  Over 500 bird species have been recorded and also several species of 
wild cats, including Margay, Ocelot, Jagurundi, and Puma.  In fact, the presence of Puma was 
only realized after a camera trap image was recorded!  Current population data on Margay, 
unfortunately, show that they are close to becoming a threatened species, and the population size 
is declining.  Other mammals include Tamarins, Red Howler monkeys, Capuchin monkeys, 
Coati, and Agouti, which are fairly common, and occasionally you will see a Two-Toed Sloth.   

  
 



Procedure:  
 1.  Look at the 16 photographs of margay from Wildsumaco Biological Station, Ecuador.   
 

2.  Determine  a.  How many different individuals you have (based on fur patterns) and  
b.  How many males and females that you have (based on the presence of        

a scrotal sac “bulge”). 

* These photos were obtained with permission of the director of the Wildsumaco Biological Station.   
 
 
We found  ___________ Margay cats.   There were  ________ females and  _______ males. 

Margay #  Found in 
slides (#s) 

Left / 
Right Side  

Male or 
Female 

Unique Marks 

Margay 1      
 
 

Margay 2     
 
 

Margay 3      
 
 

Margay 4     
 
 

Margay 5     
 
 

Margay 6     
 
 

Margay 7     
 
 

Margay 8     
 
 

Margay 9     
 
 

Margay 10     
 
 

     
 
 



2.  Identify animals in camera-trap photos and upload the identification data to scientists at 
Snapshot Grumeti (https://www.zooniverse.org/projects/meredithspalmer/snapshot-grumeti).  
This is a project that involves an interactive database that you will be contributing to as a citizen 
scientist.  Real research, real data, and an opportunity to contribute to the knowledge of large 
mammals in the Serengeti and to understand how the ecosystem is responding to restoration 
efforts. Camera traps have helped to identify species, such as black rhinos which are being 
reintroduced into the park and they help monitor elephant movements (with the aim of reducing 
elephant-human conflict and preventing crop losses). 
 

The Singita Grumeti Reserve is a 350,000-acre concession in the western corridor of the 
Serengeti plains of Africa, Tanzania. It is adjacent to the Serengeti National Park in 
Tanzania, and is an integral part of the Serengeti-Mara ecosystem, the home of the ‘Great 
Migration’ of wildebeest and zebra. Uncontrolled hunting and the introduction of the 
exotic prickly pear cactus, the Mexican sunflower, feverfew, and siam weed have 
suppressed native wildlife numbers. The reserve was created by the Tanzanian 
government in 1994 in order to protect the path of the annual wildebeest migration and 
the indigenous biodiversity of this vast and important ecosystem. In 2002, philanthropist 
Paul Tudor Jones established the non-profit Grumeti Fund to begin the incredible task of 
rehabilitating the degraded area, and shortly afterwards partnered with the world-
renowned Singita safari brand to strengthen and continue this mission. In 2006 the 
Singita took over the management of the property to enhance low impact, luxury tourism. 
Together, the partnership, law enforcement, and a holistic management approach has 
worked, and the area is now a conservation success story and a much sought after eco-
tourism spot. 
 
As part of the conservation approach, scientists are studying the complex food web in 
Grumeti as well as the physical and biological interactions between species and habitat. 
The wildlife found within Grumeti is varied, with over 400 bird species and large 
mammals such as lions, elephants, a variety of antelope species, buffalo, black 
rhinoceros, wildebeest, and zebra. The lands include rivers, grassy plains, savanna and 
woodlands. The soil is a black clay. 

 
Procedure:   

1.  On the computer, go to 
https://www.zooniverse.org/projects/meredithspalmer/snapshot-grumeti .  To begin, go to 
the “Get Started” tab  and select “Snapshot Grumeti”. Note the tabs to help you identify 
animals in your photo by color, horns, pattern, etc.  There is also a “Field Guide” which 
has pictures of some of the mammals (and a few birds) in case you aren’t familiar with 
them. Fill in your data table as you go! 
 
 2. You will see a picture, and you are asked to identify the animal(s) in the picture, count 
the animals, identify if young are present, and describe what they are doing.  At the 
bottom Right of the picture click ‘i’ for vegetation info, season, month and year the photo 
was taken, and other info. 
 



You may toggle back and forth between the picture (on the “Start” tab) and the 
“field guide” tab.  Don’t worry if you are not 100% sure – mark the animal 
anyway.  Many people will see and mark each photo to reduce error. 

 
If there is more than one type of animal, do them one at a time. Click on the type 
of animal from the list on the right, and enter a count and a behavior.  Click 
“Identify” when done.  Then, click on the next animal type and repeat.  When you 
have identified all of the animals in the picture, click ”Done” and it will take you 
to the next picture.   

 
 

Photo 
# 

 
Animals 
present 

How 
many? 

Are 
there 
young 

present? 

What 
are they 
doing? 

Vegetation 
(click i for 

info) 

Month / 
Season  

Day or 
Night 

photo? 

 
1 

       

 
2 

       

 
3 

       

 
4 

       

 
5 

       

 
6 

       

 
7 

       

 
8 

       

 
 
 



2.  Make a graph of the frequency of the species you identified.  Put Frequency on the Y axis 
(the total number you identified) and Species on the X-axis  (i.e., elephant, or waterbuck, etc.) 
 
 
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              

 
 
 
 
Reflection:  
 
1.  What types of information about animals can you obtain from camera trapping?   
List at least 2 types.   
 
 
2.  Identify and Describe the habitat types found within the Wildsumaco Biological Station, 
Wildsumaco Wildlife Sanctuary, and Sumaco National Park. 
 
 
3. Identify and Describe the habitat types found within the Grumeti concession. 
 
 
4.  Describe at least two patterns that you saw in the Grumeti wildcam data:  for instance, were 
there any species you say predominately at night?  Or were young present in certain seasons?  
Can you explain these patterns? 
 
 
 
 
 



Teacher Notes:  1.  Margay:  it is helpful to photocopy the margay images to an overhead 
transparency so that students can use wet-erase markers to circle the fur patterns / rosettes and 
help match animals.  2.  Zooniverse: Prior to the activity, create an account and sign in to 
zooniverse.  
 
KEY:  There are 8 Margay cats in the 16 photos.  Two are male, 6 are female. 
The powerpoint shows the 8 margay cats.  Slides #2-17 have the cats grouped together (so 
female  # 1 are the first 4 slides, and female #2 are the next 3) and the second set of slides (#19-
34) have the cats in random order, mixed up.  You can print the powerpoint slides with the ABC 
labels and then laminate.  
 
Female 1: 
B - Slide 2 / 21  
P - Slide 3 / 23  
C - Slide 4 / 22  
F - Slide 5 / 32  
 
Female 2: 
A - Slide 6 / 20  
L - Slide 7 / 25  
M - Slide 8 / 19  
 
Female 4: 
D - Slide 9 / 24  
O - Slide 10 / 28  
 
 
 

 
Female 5: 
J - Slide 11 / 26  
E - Slide 12 / 27  
 
Female 6: 
K - Slide 13 / 29  
 
Female 7: 
G - Slide 14 / 30  
 
Male 1: 
N - Slide 15 / 31  
H - Slide 16 / 33  
 
Male 2: 
I - Slide 17 / 34

Zooniverse wildcam instructions: A tutorial is found on the page:  
https://www.zooniverse.org/projects/meredithspalmer/snapshot-grumeti 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Answers to Reflection Questions:  
 
1.  What types of information about animals can you obtain from camera trapping?   
List at least 2 types.   
Information on population size, home range, sex ratio, age structure, and health of the individuals 
can be assessed remotely via camera trap images.  You can learn if animals are solitary, are there 
young,  is species ‘X’ found in this area?  How often does an individual return to the same place 
(do they have a set “patrol”?) and so on.   
 
2.  Identify and Describe the habitat types found within the Wildsumaco Biological Station, 
Wildsumaco Wildlife Sanctuary, and Sumaco National Park. 
Wildsumaco Wildlife Sanctuary is in the eastern foothills of the Andes Mountains.  Sumaco 
volcano is located there, with sparse vegetation on its elevated peak, and, as you descend, lush 
sub-tropical rainforest.  Over 500 bird species have been recorded and also several species of 
wild cats, including Margay, Ocelot, Jagurundi, and Puma.  Other mammals include Tamarins, 
Red Howler monkeys, Capuchin monkeys, Coati, and Agouti, which are fairly common, and 
occasionally you will see a Two-Toed Sloth.   
 
3. Identify and Describe the habitat types found within Grumeti National Park. 

The lands include rivers, grassy plains, savanna and woodlands. The wildlife found 
within Gorongosa is varied, with over 400 bird species and large mammals such as lions, 
elephants, hippopotamus, a variety of antelope species, buffalo, wildebeest, and zebra.   

 
4.  Describe at least two patterns that you saw in the Grumeti wildcam data:  for instance, were 
there any species you say predominately at night?  Or were young present in certain seasons?  
Can you explain these patterns? 
Answers vary and may include: Lions are nocturnal predators, and were more often seen at night, 
which makes sense.  The reverse is true for elephants and antelope.  With Antelope often stayed 
in groups and usually at least one antelope acted as a “guard”, staying alert for predators instead 
of grazing.  
 
 
 
 
 
 
Assessment Ideas:   
 
1.  Have students read http://www.jakegoheen.com/reprints/hodge_and_arbogast.pdf or 
https://www.researchgate.net/publication/259611850_Abundance_and_activity_patterns_of_the_
margay_Leopardus_wiedii_at_a_mid-elevation_site_in_the_eastern_Andes_of_Ecuador to learn 
more about camera trapping at WildSumaco in Ecuador.  Have them interpret the data given in 
that paper (How many mammalian carnivores were camera trapped?  What was the relative 
abundance of each mammalian carnivore?).   
 



2.  Have students read The Great White Shark Scientist by Sy Montgomery to learn about using 
GPS trackers / data loggers in buoys to track Great White Sharks.   
 
3.  Have students look at http://www.cascadiaresearch.org/splash-structure-populations-levels-
abundance-and-status-humpback-whales-north-pacific/splash-6  to see fluke photos for  
Humpbacks in Alaska and Hawaii.  Students are asked to identify if some of the whales seen in 
Alaska were also seen in Hawaii in an earlier season. 
 
4.  Go to https://www.abdn.ac.uk/lighthouse/gallery/  to see a gallery of images arranged in a 
slideshow for Bottlenose Dolphins from Scotland.  Laminate and cut apart to do a matching ID 
game.  
 
5.  After having done ALL stations, as students to combine information from several stations.  
for example, Research the margay and then draw a food chain for Wildsumaco, with the margay 
as the top predator. Then, using the 10% rule, estimate how many small mammals are needed 
(big-eared climbing rats, squirrels, opossums, small birds, porcupines, marmosets, capuchins, 
three-toed sloths – other food also includes birds and some fruit and arthropods) for one margay 
in one 30-day month (eating 2 prey items per day).  You can also give sample problems with a 
forest of 1,000 acres  -  if you divided that up into 36  one-quarter sq. mile quadrats, and you 
select 8 quadrats to set up camera traps, and in the 8 quadrats you capture 1,2,1,1,3,1,2,1 margay 
respectively, then what is the estimated population size of margay?  (actually, one margay needs 
about 15 mi sq as a home range, and they are pretty solitary so don’t overlap ranges much, but to 
illustrate and reiterate the techniques we will use these simplified and exaggerated numbers). 
Last, if at Wildsumaco you are able to document 12 margay, 1 puma, 3 ocelot, and 5 jagurundi, 
then  A. what is the species richness of the park, and  B. what is the species diversity for big cats 
in the park?   
 
Resources:  
 

• Wildsumaco Biological Station  http://wildsumacobio.org/welcome/ 
• Zooniverse camera trapping citizen science / snapshot grumeti   

https://www.zooniverse.org/projects/meredithspalmer/snapshot-grumeti 
• University of Minnesota Lion Center “Snapshot Safari”  https://doi.org/10.13020/5r00-

8c56) 
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