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Methodology
Plot Creation Protocol
1. A chaining pin was placed, this pin will serve as the center of the 5 meter 

radius circular plot.
2. A transect tape was placed at the center of the plot (the chaining pin)
3. A compass was used to determine one of  the cardinal directions (North, East, 

South, West).
4. A transect tape was pointed in that exact direction, and measured/pulled 5 

meters from the chaining pin in that cardinal direction.
5. The ends of the tape were held taut.
6. Flags were placed at the 2.5 meter mark on the transect line that was made 

made in that cardinal direction.
7. Another flag was placed at the end of the transect line made in that cardinal 

direction (5 meters).
8. This process was repeated for all cardinal directions (Natural Areas 

Conservancy, 2025).

Crown Vigor Protocol:
1. Each overstory tree within the plot (trees with a DBH great than 10 cm) was 

observed in order to assign crown vigor.
2. Each field staff member/person stood one half-one tree length away from 

the tree, and stood at an angle of 90 degrees from one another
a. Each staff member/person stood at the general same elevation, and 

avoided standing on the downhill side of the tree (if possible).
3. Field staff assessed the crown vigor of the tree from 1-5, 1 being healthy and 

5 being dead.
a. The field staff then used binoculars to see the top of the tree, and 

analyzed further to maximize accuracy
4. Crown vigor was decided by taking the average of the two field staff 

members’ decisions (Natural Areas Conservancy, 2025).

Lichen protocol: 
1. A compass was used to determine the cardinal directions (north, south, east, 

and west), which were then marked on the tree with chalk at the height of the 
string line.

2. A 15.7 cm by 15.7 cm square was marked on the surface of the tree trunk.
3. Water was splashed within the marked square to improve the visibility of 

lichens.
4. Photos were taken, and each tree was labeled according to its compass 

direction quadrant.
5. Adobe Photoshop was used to enhance the visibility of green hues using the 

Adjust mode followed by the Hue/Saturation feature.
6. The background of the 100 Lichen Circle Grid template, used to find lichen 

percentage by identifying lichen appearance on trees, was removed using 
remove.bg, and that new layer was added on top of the enhanced image.

7. Lichen coverage was counted for each cardinal quadrant of each tree.
8. For each tree, the average lichen coverage was calculated by summing the 

lichen percentages (how many circles out of 100 on the grid are filled) from 
all four directions and dividing by four.

9. The total average lichen coverage for the plot was then determined.
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Conclusion
Through our findings, we discovered that instead of more sunlight always 
resulting in increased lichen abundance, the connection between crown vigor 
and epiphytic lichen growth is less linear, similar to the study conducted by 
Falowska, et al. According to Figure 1, our research does not show increased 
lichen growth being directly related to increased exposure to more sun/lower 
crown vigor, as lichen does not grow optimally when there is too little or too 
much sun (Falowska, et al.). Contrary to the original hypothesis, that trees with 
poorer crown vigor would support more lichen growth, the results did not 
show a clear positive correlation. While crown vigor 3 trees had the highest 
average lichen coverage, the most stressed trees (vigor 4) did not have the 
highest lichen abundance (Figure 1). However, vigor class 2 trees also did not 
have the highest lichen abundance , suggesting a bell curve type relationship 
between lichen and crown vigor, that being: if lichen is exposed to too much 
OR too little sunlight, it will be detrimental to the organism. Lichen will likely 
grow best in optimal conditions where there is just the right amount of sun.  
Other factors could include DBH. Despite not being the main focal point of the 
study, it was shown that DBH can be a factor in lichen growth coverage, 
suggesting that the higher the DBH the more space–and abundance–of 
lichen will grow (Figure 2). However, the relationship between DBH and Lichen 
Growth seems more complex, as in our studies we found that lichen growth 
seems to taper off when trees reach a certain age, suggesting an optimal age 
for lichen growth (Figure 2). Overall, lichen coverage varied only slightly 
among the vigor classes, suggesting other factors may also influence lichen 
growth including lichen preferences for humid conditions as well as old 
growth forests. While our study examined biotic influences on lichen, the 
urban setting of Forest Park means human activity is also a potential factor. 
Future investigations might explore how elements like desire lines influence 
lichen growth on overstory trees. 

Materials:
1. Compass
2. Transect tape
3. Chaining pin
4. Flagging pins
5. DBH tape
6. Binoculars
7. Chalk
8. Water and Cups
9. Adobe Photoshop

Introduction
Lichens, a type of epiphytic and composite organism, are composed of a symbiotic 
relationship between a fungus and a photosynthetic partner, such as  a 
cyanobacterium or an algae (USDA, 2023). As a keystone species, lichens play a 
crucial ecological role: they serve as food source, contribute to air quality, and fix 
nitrogen (NPS, 2018). Crown vigor, referring to the health of a tree's crown, affects 
epiphyte growth (non-parasitic growth on other plants) because it influences how 
much sunlight reaches tree surfaces (Randolph, 1970). Lichen is positively affected by 
sunlight, but if too much sunlight is exposed to the lichen, epiphytic growth is slowed  
(Falowska et al., 2024). We studied the effect of crown vigor on lichen epiphytic 
growth on overstory trees between July 15th and July 30th. We hypothesized that 
with less crown vigor and more sunlight, lichen’s epiphytic growth on overstory trees 
will be greater. The research was conducted primarily in two sites, both located in 
different areas within Forest Park, Queens. We assessed the crown vigor of the trees 
and compared the trends of crown vigor to the epiphytic lichen growth of said 
overstory trees.

Fig. 1: Relationship Between Average % of Lichen 
Growth (on Tree Surfaces) and Crown Vigor Class

Fig. 2: Relationship between Average % of 
Lichen Growth (on tree Surfaces and DBH (in 
cm)
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