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Coho salmon (Oncorhynchus kisutch) populations in California have 

management practices to assure that suboptimal temperature thresholds are 

determined thresholds as performance criteria in the monitoring and adaptive 

management of ecosystems is critical to conducting restoration activities.  

Oncorhynchus 

kisutch

_______________________________________________________________________
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Oncorhynchus kisutch) concluded that populations 

coho salmon are listed as a threatened species under both the state and federal endangered 

IGURE 1
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of the most important abiotic factors exerting control over performance and survival (Brett 

Due to declining coho salmon numbers and the potential to improve habitat conditions and 

STUDY AREA
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riparian areas.

(Figure 2).

IGURE 2
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Historic conditions.—

small portions of their historic runs.  Written documentation regarding coho salmon in the 

by the Shasta tribe prior to the discovery of gold and the resulting European settlement 
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salmon.

Current conditions.—

21°C for the entire summer (June through September) during both years (Flint et al. 2005).  

that age 0+

thermal requirements as do rearing juveniles.
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MATERIALS AND METHODS

the results to provide guidance that could be used for monitoring and adaptive management 

purposes.  We have attempted to evaluate our sources and advise the reader on the most 

survival of salmon.  We collected experimentally derived temperature data from the literature 

juveniles.  Exceedance of lethal temperatures in the summer in rearing habitat is one of the 

RESULTS

detrimental ranges.

Optimal temperature range for rearing and growth.—

Several authors have reported that the optimum temperature range for many juvenile 
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values for optimum thermal ranges for juvenile salmonids have been noted by a number of 

Ceratomyxa shasta

many diseases.

gradient until individuals ultimately congregate in the preferred temperature.  Jobling 

Summary of optimal temperature range characteristics.—

1999).

Suboptimal temperature range for rearing and growth.— Within the range of 

development.  Salmonids also experience a sharp rise in respiratory rates at temperatures 

number of compensatory behavioral and physiological responses in the salmonid meant 

compromised if temperatures continue to rise.
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metabolic scope in coho juveniles to be about 20°C.

conditions for any extended period of time.  Behavioral thermoregulation is an important 

salmon generally avoided temperatures >15°C.

diseases at higher temperatures.  Studies conducted on juvenile coho salmon and other 

Flavobacterium

columnare

F. 

columnare.

may also increase susceptibility of salmonids to parasitic diseases.  Ichthyophthirius (Ich) 

Ceratomyxa shasta).  In coho salmon 

exposed to Ceratomyxa shasta

is important to note that virulence of a particular pathogen varies among different strains 
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Feeding may also increase to maintain higher metabolic rates.  Such increased demand for 

those already experiencing various stresses may not be able to successfully compete for 

available habitat and may thus be forced into suboptimal habitats.

(Richardsonius balteatus

(Oncorhynchus mykiss

Summary of suboptimal temperature range characteristics

Detrimental temperatures.—
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juvenile coho salmon.  Bell (1991) reported that the upper lethal temperature of juvenile coho 

Summary of detrimental temperature range characteristics

decreases (Brett 1952).
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ISCUSSION

et al. 2009).

thermal springs in the area.

TABLE 1
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temporal and spatial scales.

temperature characteristics of these springs outside of a geothermal or geological context.  

the duration and impacts of high temperature events.
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but these may begin to exert some pressure upon rearing salmonids as temperatures increase.  

events that have longer durations of temperatures outside the preferred range for juvenile 

propose that a single maximum summertime temperature should be used for the purpose of 

1999).

natural state of the system.
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effective cattle operation and improve stream habitat conditions for salmonids.  Successful 

currently for coho salmon in the Klamath basin.  It has been suggested that interior basins 

for coho salmon persistence at the population level in the Klamath Basin as climate change 

occurs.
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