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Summary: Summer Rearing Temperature and Juvenile Survival
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Stressor: Temperature (July-August 
         average stream temperature)

Response: Juvenile Survival

Species: Westslope Cutthroat Trout 
       (Oncorhynchus clarkii lewisi)

Life Stage: juvenile (parr)

System: laboratory experiments, Montana

Function Derivation: empirical data
	
Transferability of Function: This function was derived from laboratory experiments on wild stock Westslope Cutthroat Trout in Montana. It could be used on other populations of Westslope Cutthroat Trout with caution. 

Model Validation: Model not validated on independent data. 


Detailed SR Function Description

Derivation of the function: 
[bookmark: _Hlk158040909]Westslope Cutthroat Trout inhabit primarily cold, high elevation watersheds where summer stream temperatures remain low. Summer stream temperatures may restrict the distribution of Westslope Cutthroat Trout through lethal or sublethal effects on growth, competition, and metabolism.  Bear et al. (2007) compared the growth and survival of Westslope Cutthroat Trout and non-native Rainbow Trout in laboratory experiments. These experiments subjected fish to 60-days of temperatures from 8oC - 28oC. In these acclimated chronic exposure experiments, survival of fish under each temperature regime were monitored. The resultant data was fit to the follow logistic regression:

Where T is the temperature that fish were held at for 60 days, and p is the survival probability.  

Source of stressor data to apply the function:
This function has not yet been applied in a CEMPRA model. Recommended stressor magnitude data would reflect mean temperature during the two hottest months in each watershed. 

Stressor-Response Function
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Figure 1: Relationship between Westslope Cutthroat Trout survival and stream temperature from laboratory experiments (Bear et al. 2007).
Stressor-Response Table
Table 1: Stressor response relationship reflecting Westslope Cutthroat Trout juvenile survival and summer stream temperature.
	Summer Stream Temperature (oC)
	Juvenile Survival (%)
	SD
	Lower Limit
	Upper Limit

	8
	99.1
	0
	0
	100

	…
	…
	…
	…
	…

	14
	99.1
	0
	0
	100

	15
	99.0
	0
	0
	100

	16
	98.8
	0
	0
	100

	17
	97.7
	0
	0
	100

	18
	92.5
	0
	0
	100

	19
	72.8
	0
	0
	100

	20
	34.9
	0
	0
	100

	21
	9.6
	0
	0
	100

	22
	2.0
	0
	0
	100

	23
	0.4
	0
	0
	100

	24
	0.1
	0
	0
	100

	25
	0.0
	0
	0
	100


SR Function Confidence and Sources of Uncertainty
This uncertainty rubric was populated based on review of the original paper but has not been investigated for concurrence with existing literature on the topic. 
	
	Low Confidence
	Moderate Confidence
	High Confidence

	Data Source for SR Function
	
	X
	

	Rationale -->
	The function was based on a peer-reviewed laboratory study over a 60-day survival experiment (Bear et al. 2007). This empirical data was not collected in natural streams but provides an accurate and precise measure of survival under controlled conditions. 

	Shape of SR Function
	
	
	X

	 Rationale -->
	The data strongly supports that the function is a negative logistic curve. Survival over a range of temperatures theoretically follows this relationship. 

	Data Variance/
Consistency
	
	
	X

	 Rationale -->
	The original data showed tight fit to the regression and final stress-response function. Variance was low.

	Applicability to System
	
	
	

	 Rationale -->
	This function was not applied in CEMPRA.

	Potential Stressor Interactions 
	
	
	X

	 Rationale -->
	As this function was derived from controlled laboratory experiments, there are likely no additional stressors that drive the relationship. 





Recommended Citation
This document should be cited as:
CEMPRA Team 2024. Relationship between stream temperatures and juvenile survival for Westslope Cutthroat Trout.
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