Stressor-Response Function Library Documentation		 
Summary: Whirling Disease and System Capacity

[image: ]Stressor: Whirling disease risk

Response: System Capacity (%)

Species: Athabasca Rainbow Trout 
(Oncorhynchus mykiss)

Life Stage: adult

System: Alberta foothills watersheds, excluding National Parks

Function Derivation: expert opinion

Transferability of Function: This function was developed for and applied to Athabasca Rainbow Trout. It was based on lines of evidence from risk assessment models for Alberta trout. Until more data is available to refine the curve, it should be used with caution. 

Model Validation: Model not validated on independent data. 



Detailed SR Function Description

Derivation of the function: 
[bookmark: _Hlk158040909]Whirling disease has been detected in some Alberta watersheds, but not in Athabasca rainbow trout ranges, in spite of extensive testing (i.e.,87 sites tested in Athabasca rainbow Trout watersheds during 2016, 2017 and 2019, all tests negative for whirling disease, as of January 2020, M. Veillard, pers. comm. 22 January 2020). The parasite (Myxobolus cerebralis) can cause high levels of juvenile mortality, and rainbow trout in other jurisdictions have been particularly susceptible (Vincent 1996; Nehring and Walker 1996). No specific studies on the vulnerability of Athabasca Rainbow Trout to whirling disease have been conducted, and it is possible that native stocks of fish are more resistant than hatchery-origin stocks (Baerwald et al. 2011). However, if whirling disease is detected in Athabasca Rainbow Trout streams, it is prudent to manage the effects using information from studies on other strains of Rainbow Trout. 
The stressor-response curve was derived from an Alberta trout age-class cohort model, using variable survival rates on juvenile trout (Sullivan and Spencer 2016).  The population-level effects of whirling disease can be simulated at low, moderate or high levels of risk. This should be qualitatively determined using three factors; the prevalence of whirling disease in the watershed (low, moderate or high), the stream temperature (optimum of 10 0C– 150C mean warmest month = high risk, lower risk at cooler and warmer temperatures), and the gradient of the stream (low risk >4%, moderate risk 2 – 4%, high risk <2% gradient). This follows the Alberta risk assessment concepts for whirling disease (Paul and Reilly 2016). We expect that as Alberta biologists learn more about whirling disease and the key factors that influence its establishment and severity (e.g. Tubifex tubifex density, sediment type, water temperature etc.), and we have the input data to support inclusion within the Joe model, that this stressor-response curve will be refined.

Source of stressor data to apply the function:
Mainly from studies on trout and char in other jurisdictions, modelled assessments and age-cohort models. No empirical studies on Athabasca Rainbow Trout and whirling disease are currently available (July 2017).  This is a categorical variable, set to none (0) when whirling disease detection is negative (as distinct to “no testing for whirling disease”). The sensitivity of Athabasca Rainbow Trout to whirling disease is influenced by water temperature and water velocity. If whirling disease is detected in the Athabasca drainage, following Paul and Reilly (2016) the risk of whirling disease should be mapped in GIS along the stream network in the Athabasca drainage. For a given watershed, the whirling disease severity was ranked as the mean associated risk for a stream or river in the watershed. Using the mean (rather than the maximum) gives fisheries managers an estimate of the expected whirling disease risk in the overall watershed but does not account for the possibility of local ‘hot spots’ based on temperature or velocity. Disease severity can be adjusted according to local knowledge and updated laboratory results.
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Description automatically generated]Stressor-Response Function
Figure 1: Stressor-response curve depicting the expected relationship between whirling disease risk and the system capacity of Athabasca Rainbow Trout populations. System capacity (0-100%) is a measure of adult density relative to a maximum capacity of 100%.

Stressor-Response Table
Table 1: Stressor response relationship reflecting whirling disease risk and the system capacity of Athabasca Rainbow Trout populations.
	Whirling Disease Risk Factor
	System Capacity (%)
	SD
	Lower Limit
	Upper Limit

	0
	100
	0
	0
	100

	1
	80
	0
	0
	100

	2
	60
	0
	0
	100

	3
	40
	0
	0
	100

	4
	20
	0
	0
	100

	5
	0
	0
	0
	100




SR Function Confidence and Sources of Uncertainty
This uncertainty rubric was populated based on a summary report, not by the authors of the function with the original data. These rankings should be reassessed if additional information is available.  
	
	Low Confidence
	Moderate Confidence
	High Confidence

	Data Source for SR Function
	X
	
	

	Rationale -->
	The function was based on qualitative data on whirling disease risk and modelled population responses. 

	Shape of SR Function
	X
	
	

	 Rationale -->
	The shape of the function cannot be reliably determined but is known to be negative from populations responses in other jurisdictions. 

	Data Variance/
Consistency
	X
	
	

	 Rationale -->
	Variance around this function is largely unknown. 

	Applicability to System
	X
	
	

	 Rationale -->
	This function was based on evidence from other jurisdictions and impacts to other subpopulations of Rainbow Trout. 

	Potential Stressor Interactions 
	
	X
	

	 Rationale -->
	Whirling disease is likely the driving force behind the population-level effects because the impact of whirling disease was modelled in isolation. 





Recommended Citation
This document should be cited as:
Government of Alberta. 2024. Whirling disease stressor-response function for Athabasca Rainbow Trout. Environment and Protected Area Native Trout Cumulative Effects Model.
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