Trinity River Restoration Program Performance Measure:

Pre-spawn Mortality of Naturally Produced Salmonids
Hypothesis:  Increased natural production of anadromous fry in the Trinity River is dependent upon the annual success of adult spawners.  We hypothesize that reproductive success is largely dependent on abundance and distribution of spawners, the in-river thermal regime to which adults are exposed, and the quantity and quality of spawning habitat.  Although adult escapement varies substantially from year to year, increased reproductive success should allow sufficient survival of early emergent fry to occupy and utilize newly created habitats along the river continuum.

Importance:  Flow volumes and timing are designed to address both habitat and temperature needs for all riverine life stages of salmonids (Integrated Assessment Plan).  This assessment, coupled with temperature assessments, is a measure of success for late summer flow and temperature management and the effect on adult salmon migrating up through the Trinity River.  
Objective:  The objective of this study is to estimate the pre-spawn mortality of naturally produced salmonids in the Trinity River Basin and evaluate progress toward stated TRRP summer temperature targets.
Program Objectives from the Integrated Assessment Plan (IAP):

2.2.1 Provide optimal temperatures to improve spawning success of spring and fall-run Chinook salmon
3.1.3 Reduce temperature related pre-spawning mortality and protect in-vivo egg viability of anadromous spawners in the mainstem Trinity River 
Targets, Predicted or Desired Response:  Achieving adult temperature objectives and increasing and improving holding habitat should minimize pre-spawn mortality, dependent on run size.
Targets were not established in the IAP for Pre-spawn mortality.  The predicted response is a low mortality rate over time.  Predicted exceptions to this are that extremely high run sizes or extremely dry or hot years may increase pre-spawn mortality
Technical Approach: Assessing the temperature effect on pre-spawning mortality entails relating annual summer and early fall thermal regimes  including attainment of the temperature objectives (see Temperature Performance Measure), to observed pre-spawning mortality, while accounting for the magnitude and distribution of spawning populations.  Estimates of Chinook and coho salmon female pre-spawning mortality is reported for the Trinity River main stem above Weitchpec (CDFG 2011).  While pre-spawn monitoring goes back to 1992 for Chinook, temperature monitoring goes back to 1993.  Adult salmon escapement is monitored annually (Spawning Escapement Performance Measure). Pre-spawn mortality was calculated as unspawned females divided by total female carcasses for each Chinook run and coho salmon.
Results:  Over time the female pre-spawn mortality for both spring and fall run Chinook salmon has been fairly low.  Trinity River Chinook salmon female pre-spawn mortalities for 1992 to 2011 averaged 6.42 percent for spring run and 6.98 percent for fall Chinook.  Pre-spawn mortality rates for coho have ranged from 8.5 to 15.9% with a mean of 13 percent since 1997.  The peak pre-spawn mortality for Chinook salmon occurred in 1995; run size was high; unfortunately, no temperature data were available for that year.  
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Figure 1. Prespawn mortality (displayed here as percent of total females carcasses examined) for spring and fall run chinook has been low in recent years.  In 2011 the rates were well within normal for the Trinity River.

As we continue to collect annual pre-spawn mortality data, we plan to:

1. Define targets based on longer term averages from post Record Of Decision flow implementation.  
Contact:  Steve Cannata, scannata@dfg.ca.gov, (707) 822-51xx, California Department of Fish and Game, Arcata, CA. 
Nina Hemphill.  nhemphill@usbr.gov, (530) 623 1812, Trinity River Restoration Program 
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