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Introduction: 

        This investigation was conducted in the Koai'a Tree Sanctuary on Hawai'i Island. This 

sanctuary in Kohala is a 13-acre preserve (previously 40,000-acre native forest). Koai'a trees are 

a dry land tree, and endemic to Hawai'i. They are rare/at risk and are a primary host to lichen. 

Our essential question was, is there a correlation between lichen coverage and the girth of koai'a 

(Acacia koaia) trees in the Koai'a Tree Sanctuary? Lichen is a slow-growing symbiotic 

relationship between fungus and algae that usually forms a crust-like texture on trees and rocks. 

It is an indicator species for pollution and climate change (Monumental trees). Girth is the 

measurement of the distance around the trunk of the tree and, in the United States, it is typically 

measured at "breast height," (Monumental trees). 

         We hypothesized from our essential question that there would be more lichen on trees with 

a bigger girth and hence, older age. The girth of a tree can determine the age: Most trees, "add 

about one inch to their circumference (around the tree) every year. If you divide the total 

circumference by one inch, you will have the tree's age," (Sciencebug). There are also studies 

that correlate the age of a tree with lichen coverage, "The bark of an older or stressed tree may 

become more brittle with more cracks and uneven surfaces permitting lichens to attach 

themselves more readily," (Rutgers). It also seems logical that order trees would have more 

lichen due to the fact that they had  a longer time for the lichen to grow. 



Materials 

• meter stick 

• 3m of string 

• writing utensil  

• notebook 

• camera on iPad  

• compass (iPad or phone app) 

• grid app on iPad 

Methods 

1. Using a compass, we determined the north side of each Koai'a tree. 

2. Using a meter stick we measured from the base of the tree up to 25 cm. 

3. From that point (25 cm) we measure the circumference around the tree by wrapping a string 

around the trunk, then measuring the string. 

4. At 25 cm from the base, we took a photograph of the trunk from 46 cm away. 

5. With a grid app we place a 12x14 grid on each image. 

6.  We determined the percentage of lichen coverage on each Koai'a tree by dividing the 

number of squares on each trunk with lichen by the total number of squares on the trunk. 

7. We repeated these procedures for 10 trees. 



Results 

Table 1. Koai'a Tree Girths and Lichen Coverage 

 

  

Girth of 
koai'a tree 
(cm)

Lichen 
coverage  
(%)

30.48 10

43.18 5

55.88 22

55.88 45

55.88 46

60.46 60

105.08 70

133.02 68

166.04 44

202.54 73

Li
ch

en
 C

ov
er

ag
e 

(%
)

Tree Girth (cm)

Figure 1. Correlation of lichen coverage and Koai'a tree girth



 Table 1 and Figure 1 show that the girth of the trees is correlated with lichen coverage. A 

correlation coefficient was computed to assess the relationship between girth and lichen 

coverage. There was a strong positive correlation between the two variables, r= 0.67, n=10. 

Increases in girth were correlated with increases in lichen coverage 

Conclusion 

 Lichen provides many benefits to an ecosystem. Lichen can absorb water, provide homes 

for organisms, determine air quality, and monitor climate change. When lichen is abundant and 

healthy, it is an indication that the air is cleaner. When the lichen is sparse and a different color 

then usual, it can be an indication of pollution. It is also known that lichen benefits trees. Since 

the north is the sunniest side of a tree, the lichen tends to grow there. However, without the 

lichen there, the tree could dry out because the lichen provides moisture. In this experiment, we 

wanted to see if lichen tends to grow on bigger and older trees or younger and smaller trees. We 

hypothesized that lichen would grow on the older trees with a bigger girth. The data from this 

experiment support our hypothesis. We found a positive correlation between the girth and lichen 

coverage. It is known that older (larger) trees have lived longer which provides them with more 

time to collect lichen. Older koai'a also seem more prone to having cracks and rough bark which 

may allow the lichen to grow more easily. Since researchers have described lichen as sensitive to 

air pollution and changes in the climate (changing color and coverage), we recommended that 

future managers and researchers of the Koai'a Tree Sanctuary monitor lichen (especially on older 

trees) as an indicator species of the health of the ecosystem in response to human impacts. 
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