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Tardigrades are very small and motile invertebrates who 
have five body segments, four of which end with a pair of 
legs, tipped with claws (Chang et al. 2015). They occupy 
different environments such as aquatic environments, 
both freshwater and marine, and terrestrial (Schill et al. 
2011). Most tardigrade species are terrestrial and inhabit 
moist environments, such as soil, leaf litter, mosses, 
lichen, liverworts, and some flowering plants (Nelson 
2002) and their distribution is affected by different abiotic 
factors such as temperature, ambient humidity, insolation, 
wind speed, amount of sunlight available, and human 
activity like forestry and land development (Bottling & 
Fredeen 2006; Jönsson 2003). The most famous fact 
about tardigrades is their ability to survive complete 
desiccation or extreme cold by cryptobiosis, a state where 
tardigrade lose water and decrease their metabolic rate 
(Jönsson 2003; Land et al. 2012). Tardigrades can be 
herbivorous, carnivorous, or omnivorous, and are a very 
important component of the aquatic meiofauna in many 
different ecosystems (Jönsson 2003). 
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For this experiment, 21 samples were collected during the 
month of May 2019. The vast majority of them were 
collected in the western part of Fish Creek Provincial Park 
in south Calgary. Samples were collected from randomized 
locations with different microclimates. In order to obtain a 
moss sample, a patch about 10x10 cm was cut out and 
placed in a paper lunch bag for storing and transporting.

In the lab, each sample was rehydrated and processed 
through the sieves to remove any large debris. The 
processed samples were put in the petri dish and 
observed through the dissecting microscope. Any 
detected tardigrades were mounted on permanent slides, 
using pipetting technique and PVA mounting medium and 
left to air-dry for 2-3 days. In the last 24 hours, slides were 
placed in the incubator at approximately 50 °C to speed 
drying of the medium. After the process, all species of 
tardigrades were identified up to genus of each species 
using a compound microscope with phase contrast and an 
on-line key. All the lab tests were performed during June –
July 2019. After the lab tests, the leftover moss samples 
were taken for identification and each sample were 
identified to species level.

When all data was collected, correlation tests were 
performed using the statistical program R Studio. For 
statistical tests, Spearman correlation test was chosen, 
and the results were illustrated using scatter plot graphs 
(Figure 1 and 2). The correlation coefficient and p-value of 
each test were calculated using the same program and 
illustrated on the graph.

From all 21 samples, tardigrades only appeared in 13 
samples. There were 11 different species of moss in this 
experiment and the most common moss species observed 
were Abietinella abietina and Pylaisia polyantha which 
together represented 9 samples in the sample pool. The 
number of different species in each sample varied from 0 
to 4 species. The other 8 samples did not show any 
presence of tardigrades in them. The majority of them 
were collected from partially shaded areas with one 
sample being from a fully shaded spot. All samples were 
different and did not had a dominant majority sample. 
However, all samples that contained Bryum
pseudotriquetrum did not show the presence of 
tardigrades in them. 

There were 11 tardigrade genera observed in the samples. 
Their numbers vary a lot and the most common species 
observed was Macrobiotus (Table 1). The other very 
common genera were Isohypsibius and Ramazzottius.

All statistical tests demonstrated absence of correlation 
between the shade level, abundance of tardigrade 
species, and number of different species. Both correlation 
coefficients were closer to 0 indicating no correlation 
(Figure 1 and 2). However, results bring an idea of 
possibility of correlation between moss and shade level 
since that the abundance of tardigrades decreases as 
moss is more shaded (Figure 1). Moss is a plant and 
requires sunlight to photosynthesize its food, the shade 
level can greatly affect the nutrient composition of moss 
and affect tardigrade abundance and variability. However, 
since the experiment was performed with only one 
sample with no shade, the full picture cannot be seen. 

All figures showed a very wide dispersion of data from the 
mean. Since only 13 samples from 21 collected yielded 
results, which is a little bit above 50%, the dispersion 
became very apparent and affected the end results 
greatly. The best way to improve this experiment would 
be to gather a larger sample pool with a more or less even 
distribution. 

There are a lot of aspects which can be tested to 
understand tardigrade ecology further. Since tardigrades 
inhabit moss and lichen, the correlation between moss 
species or lichen species and particular species of 
tardigrades can be tested to see if there is any association. 
During the analysis, a lot of different organisms was 
observed on each sample besides tardigrades from very 
small nematodes to large insects. It would be interesting 
to see how tardigrades interact with other organisms and 
if there is any correlation between those moss/lichen 
inhabitants. Finally, moss species can be examined to see 
how shade level affects its distribution and/or nutrient 
composition, which can help in understanding of 
tardigrades’ distribution as well. 
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Figure 1. Correlation between number of individuals in each sample and 
shade level. Graph includes the Spearman coefficient (R) and p-value.

Figure 2. Correlation between shade level and number of different 
species in each sample. Graph includes the Spearman coefficient (R) 
and p-value.

In this study, tardigrades, collected from Fish Creek 
Provincial Park, were examined to determine 
correlation between shade level and number of 
tardigrade species, both total number and number of 
different species observed in each sample. The 
proposition is that shade level does affect the 
tardigrade abundance and variety. All samples were 
moss species since moss is an excellent habitat for 
tardigrades, although relationships between 
tardigrade species and moss species are debated 
(Schuster & Greven 2007). 

Moss sample Ditrichum flexicaule (left) and Milnesium
species under microscope (right).

Table 1. Species observed in collected samples.
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