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found as a function of depth or genus (P > 0.05) (Figure 10, Tables 3 and 5). The findings for zinc 

by AA support those by XRF with sample sites associated with Aphaenogaster rudis showing 

significantly higher concentrations of zinc than those associated with Myrmica (Figure 11, Tables 

3, 5 and 6). 

For all samples sites analyzed by AA, XRF indicated the presence of overall higher 

concentrations of calcium than was suggested by results obtained through AA (Figure 8 and Figure 

9, Table 4, Appendices A and B). Both forms of instrumentation gave very similar results for 

concentrations of zinc (Figure 6 and Figure 11). It is not unreasonable to suspect that calcium, due 

to matrix effects, may be more difficult to ionize in the flame than zinc (Skoog, Douglus, Holler, 

James, Nieman, & Timothy 1998). Two common functional groups that could cause this include 

sulfates and phosphates (Skoog et al. 1998). To avoid this, additional chemicals can be added that 

bind to sulfates and phosphates to free calcium for ionization. 

Ant bodies analyzed by AA exhibited higher concentrations in calcium, copper, and zinc 

in ants belonging to Myrmica collected from Sample Site 5 than samples analyzed from 

Aphaenogaster rudis, collected from Sample Site 8 (Table 9, Appendix D). Ants from Sample Site 

5 had roughly five times the concentration of calcium and zinc than ants from Sample Site 8, and 

three times as much copper. Calcium and copper are found to have higher concentrations in soil 

samples from Sample Site 5 relative to Sample Site 8, and zinc in higher concentrations in soil 

samples from Sample Site 8 relative to Sample Site 5. Because ants from Sample Site 5 have 

consistently higher concentrations in the elements tested relative to ants from Sample Site 8, I 

speculate that this observation is the result of undescribed species specific characteristics as 

opposed to a direct relationship with the soils the colonies inhabit.
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Figure 4: X-Ray Fluorescence results: iron as a function of each distance and depth in Aphaenogaster rudis (orange) and Myrmica 
(blue). Error bars represent standard error. Some samples were not analyzed due to their structural integrity having been compromised 
and so making it impossible to collect fractions by depth. Entrance 0-2 cm N = 18, 1 m 0-2 cm N = 21, 2 m 0-2 cm N = 21, Entrance 2-
4 cm N = 18, 1 m 2-4 cm N = 21, 2 m 2-4 cm N = 21, Entrance 4-6 cm N = 17, 1 m 4-6 cm N = 21, 2 m 4-6 cm N =21 , Entrance 6-8 
cm N = 17, 1 m 6-8 cm N = 21, 2 m 6-8 cm N = 21, Entrance 8-10 cm N = 15, 1 m 8-10 cm N = 19, 2 m 8-10 cm N = 20. 
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Figure 5: X-Ray Fluorescence results: manganese as a function of each distance and depth in Aphaenogaster rudis (orange) and Myrmica 
(blue). Error bars represent standard error. Some samples were not analyzed due to their structural integrity having been compromised 
and so making it impossible to collect fractions by depth. Entrance 0-2 cm N = 18, 1 m 0-2 cm N = 21, 2 m 0-2 cm N = 21, Entrance 2-
4 cm N = 18, 1 m 2-4 cm N = 21, 2 m 2-4 cm N = 21, Entrance 4-6 cm N = 17, 1 m 4-6 cm N = 21, 2 m 4-6 cm N =21 , Entrance 6-8 
cm N = 17, 1 m 6-8 cm N = 21, 2 m 6-8 cm N = 21, Entrance 8-10 cm N = 15, 1 m 8-10 cm N = 19, 2 m 8-10 cm N = 20. 
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Figure 6: X-Ray Fluorescence results: zinc as a function of each distance and depth in Aphaenogaster rudis (orange) and Myrmica 

(blue). Error bars represent standard error. Some samples were not analyzed due to their structural integrity having been compromised 
and so making it impossible to collect fractions by depth. Entrance 0-2 cm N = 18, 1 m 0-2 cm N = 21, 2 m 0-2 cm N = 21, Entrance 

2-4 cm N = 18, 1 m 2-4 cm N = 21, 2 m 2-4 cm N = 21, Entrance 4-6 cm N = 17, 1 m 4-6 cm N = 21, 2 m 4-6 cm N =21 , Entrance 6-
8 cm N = 17, 1 m 6-8 cm N = 21, 2 m 6-8 cm N = 21, Entrance 8-10 cm N = 15, 1 m 8-10 cm N = 19, 2 m 8-10 cm N = 20.
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Figure 7: X-Ray Fluorescence results: potassium as a function of each distance and depth in Aphaenogaster (orange) and Myrmica 
(blue). Error bars represent standard error. Some samples were not analyzed due to their structural integrity having been compromised 
and so making it impossible to collect fractions by depth. Entrance 0-2 cm N = 18, 1 m 0-2 cm N = 21, 2 m 0-2 cm N = 21, Entrance 2-
4 cm N = 18, 1 m 2-4 cm N = 21, 2 m 2-4 cm N = 21, Entrance 4-6 cm N = 17, 1 m 4-6 cm N = 21, 2 m 4-6 cm N =21 , Entrance 6-8 
cm N = 17, 1 m 6-8 cm N = 21, 2 m 6-8 cm N = 21, Entrance 8-10 cm N = 15, 1 m 8-10 cm N = 19, 2 m 8-10 cm N = 20.  

0
2000
4000
6000
8000

10000
12000
14000
16000
18000
20000

C
on

ce
nt

ra
tio

n 
(p

pm
)

Distance (from enterance) and Depth

Potassium 

Myrmica Aphaenogaster



An Evaluation of Soil Composition Associated with Two Genera of Ground Nesting Ants 

	

27	

 

Figure 8: X-Ray Fluorescence results: calcium as a function of each distance and depth in Aphaenogaster rudis (orange) and Myrmica 
(blue). Error bars represent standard error. Some samples were not analyzed due to their structural integrity having been compromised 
and so making it impossible to collect fractions by depth. Entrance 0-2 cm N = 18, 1 m 0-2 cm N = 21, 2 m 0-2 cm N = 21, Entrance 2-
4 cm N = 18, 1 m 2-4 cm N = 21, 2 m 2-4 cm N = 21, Entrance 4-6 cm N = 17, 1 m 4-6 cm N = 21, 2 m 4-6 cm N =21 , Entrance 6-8 
cm N = 17, 1 m 6-8 cm N = 21, 2 m 6-8 cm N = 21, Entrance 8-10 cm N = 15, 1 m 8-10 cm N = 19, 2 m 8-10 cm N = 20. 
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Figure 9: Atomic Absorbance results: calcium as a function of each distance and depth in Aphaenogaster rudis (orange, Sample Site 8) 
and Myrmica (blue, Sample Site 5). Error bars represent standard deviation. Samples from the tunnel entrance at Site 8 beyond a depth 
of 4 cm were not analyzed due to their structural integrity having been compromised and so making it impossible to collect fractions by 
depth. 
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Figure 10: Atomic Absorbance results: copper as a function of each distance and depth in Aphaenogaster rudis (orange, Sample Site 8) 
and Myrmica (blue, Sample Site 5). Error bars represent standard deviation. Samples from the tunnel entrance at Site 8 beyond a depth 
of 4 cm were not analyzed due to their structural integrity having been compromised and so making it impossible to collect fractions by 
depth. 
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Figure 11: Atomic Absorbance results: zinc as a function of each distance and depth in Aphaenogaster ruids (orange, Sample Site 8) 
and Myrmica (blue, Sample Site 5). Error bars represent standard deviation. Samples from the tunnel entrance at Site 8 beyond a depth 
of 4 cm were not analyzed due to their structural integrity having been compromised and so making it impossible to collect fractions by 
depth.  
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