
Railway-associated attractants as potential toxicants for wildlife 

Sonya Pollock and Colleen Cassady St. Clair  

Department of Biological Sciences, University of Alberta, Edmonton T6G 2E9 Canada 

Correspondence: spollock@ualberta.ca 

 

Summary 

1. Background.  Railway construction and operation are known sources of pollution, but 

railways also attract various wildlife species that may benefit from enhanced vegetation 

growth, spilled agricultural products, and travel efficiency.  All three motivations could increase 

the exposure of wildlife to pollutants, which have been little studied to date. 

2. Methods. To examine this potential, we collected train-spilled grain at five sites along the 

Canadian Pacific mainline, collected spilled, decomposing grain opportunistically, and used two 

samples of store-bought grain as a reference. We also collected dandelions growing along the 

railway and within interior forest at four sites. We submitted these samples to commercial labs 

that applied standardized protocols for analyses of mycotoxins (in grain only), 24 metals, and 21 

polycyclic aromatic hydrocarbons (PAHs; in grain and dandelions).  We also submitted for heavy 

metals analysis hair samples from 10 grizzly bears (Ursus arctos) collected during a concurrent 

study, from which we also had location data from GPS collars indicating exposure to the railway 

and two other potential pollution sources; roads and ski hills. 

3. Preliminary Results.  The results obtained to date indicate that mycotoxins were largely 

undetectable in the spilled grain we sampled.  Heavy metals were detected in both grain and 

dandelion samples, but average concentrations were up to seventy times higher in grain.  

Relative to federal standards for monitored metals in complete animal feed, the average 

concentrations in grain samples approached the standard for cadmium, were over twice as high 

for aluminum, and were about three times higher for lead.  Similarly, PAH concentrations were 

much higher in train-spilled grain than rail-side dandelions.  For benzo[a]pyrene, a priority 

pollutant and a known carcinogen in people, concentrations were about three times higher in 

our grain samples than the recommended concentration in residential soils.  Average metal 

concentrations in bear hair were higher for males than females, but concentrations were highly 

variable among individuals, and could not be predicted by the proportion of time spent (as 

indicated by GPS fixes) in the vicinity of railway, roads, or ski hills.  

4. Synthesis and Applications.  Our results indicate that rail-based food resources, whether as 

spilled products or growing vegetation, can expose bears and other wildlife to common 

transportation-associated contaminants, for which repeated exposure is associated with health 

risks in many species.  The elevated levels of metals and PAHs in train-spilled grain, relative to 

dandelions, suggest that additional monitoring is warranted and, if these results are 

representative of spilled grain, efforts to remove it should increase. 



  

 

 

Figure 1. Average fold 

increase (log scale) of 

metal concentrations for 

rail-based foods (grain and 

vegetation) versus control 

samples. 
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Figure 2. Metal concentrations of rail-based food samples and the maximum permitted level in complete 

animal feed (as denoted by the red line) for four metals of concern as specified by the Canadian Food 

Inspection Agency. Mean concentrations are represented by the white asterisk. 

 

Figure 3. PAH concentrations of rail-based food 

samples for (a) the sum of 21 PAH compounds 

and (b) Benzo[a]pyrene. The red line denotes 

the Canadian soil quality guideline for 

protective human health. Mean concentrations 

are represented by the white asterisk. 
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