Oregon Plan Assessment 2004 - Coastal Coho

Hatchery Coho Survivals

Data Source

The excel spreadsheet data file associated with this report presents three methods of calculating a generalize hatchery coho marine survival rate (smolt release to adult caught or returned to freshwater).  Two methods are specific to hatchery coho released in the Oregon Coast Coho ESU, and the third is for hatchery coho released in the Oregon Production Index (OPI) area.  The OPI area includes the Pacific Ocean from Leadbetter Point Washington to the U.S./Mexico border, as well as the river basins that enter this section of ocean.  All three methods give generally similar results and all have strengths and weaknesses.  Although all three methods are presented, ODFW staff felt that the OPI method had the fewest weaknesses and this is the method that should be used for this assessment.  Survivals are calculated for the 1981 through 2000 brood years, which correspond to the 1984 through 2003 adult catch/return years.  

Descriptions of the data sources, calculations, and column definitions for all three methods are presented on the “Definitions” page of the spreadsheet file.  Since the OPI method was selected by ODFW staff as the method for this assessment, only that method will be discussed here.  The OPI method of calculating survival rates uses total OPI hatchery coho smolts released and adults produced to estimate an OPI wide hatchery coho survival rate.  Total hatchery coho adults produced is estimated by reducing total OPI abundance by the number of Oregon Coast Natural (OCN) spawners, plus catch of OCN coho based on exploitation rates.  Survival is calculated as total hatchery adults in year x divided by hatchery smolts released in year x-1.  The data for this method uses total OPI hatchery coho smolts released (Table B-1) and adults produced (Table III-2) from PFMC (2003).  The report is prepared annually for the Pacific Fisheries Management Council by the Salmon Technical Team.  Data for the current year was updated by the 2004 annual report.  The spreadsheet consists of 5 worksheets:

“Definitions” is metadata for the following worksheets, except the worksheet “Chart1”.  

“OPI” is the survival calculations for the OPI method.

“Chart1” is a graph of the OPI method survival data.

“Exp Rate” is the survival calculations based on hatchery returns and exploitation rates.

“CWT” is the survival calculations based on coded-wire tag data.

Column definitions for the “OPI” worksheet are as follows:

Brood Year – The return year of the parents of the fish harvested in the fishery year.

Fishery Year – The calendar year in which the harvest occurred.

OPI Hatchery Smolts (in millions) – Total number of hatchery coho smolts released in the OPI area ("Total OPI" Column from Table B-1 of PFMC 2003).

OCN Spawners – Number of naturally produced coho spawners (in thousands) in rivers and lakes along the Oregon Coast. ("OCN Spawners" column in Table III-2 of the 2003 Preseason Report I).

OPI Adult Coho Abundance – Total number of adult coho produced (catch plus escapement in thousands) in the OPI, "Abundance" column in Table III-2 of PFMC (2003).
OCN Exploitation Rate – Harvest impact on OCN coho.  For fishery years 1984 through 1993 it is the "Ocean Exploitation Rate Based on OPI Abundance" column, and for fishery years 1994 through 2002 it is the "OCN Exploitation rate Based on Postseason FRAM" column in Table III-2 of PFMC (2003).  
Estimated OPI H Coho % Surv. – Estimated percent survival for OPI hatchery coho.  Calculated as: (((Total abundance - (OCN spawners/(1-OCN exploitation rate)))*1,000)/(OPI Smolts *1,000,000))/100
Data Usage

The OPI method provides a generalized estimate of hatchery coho marine survival for the entire OPI area.  However, it does not provide survival estimates at finer geographic scales, such as by monitoring area or coho population.  The coded-wire tag and exploitation rate methods can be used at these finer geographic scales, but each has problems with complete accounting of hatchery coho returns to freshwater areas; catch, spawning areas and hatchery returns.  Hatchery returns are well sampled, but factors such as hatchery location within the basin, type of hatchery barrier, and water flows create differences between hatcheries and across year in the proportion of returning hatchery coho adults that enter the various hatchery traps.  While we have estimates of hatchery coho adults caught in freshwater fisheries and straying to natural spawning grounds, the accuracy and precision of these estimates is not know and/or is assumed to be fairly low.  

Potential Future Improvements

While there is extensive data, and various methodologies, from which to calculate hatchery coho marine survival rates, there are many assumptions and issues associated with each.  We need to determine what kind of hatchery marine survival information is need, and at what geographic scale, for the purposes of OPSW monitoring.  We also need to review the various data sources and methods and determine which are the most appropriate for OPSW needs, monitoring needs under ODFW’s new Native Fish Conservation Policy and Fish Hatchery Management Policy, and ESA and HGMP monitoring needs.

Sampling of ocean coho catch areas in the OPI appears to be fairly comprehensive and statistically robust.  However, we need to review sampling of hatchery coho freshwater catch and escapement.  This should include all coho escapement areas; hatchery returns, spawning grounds and freshwater fisheries.  This should also include a review of the coded-wire tagging program for coastal hatchery coho; which groups to tag, how many fish to tag, and where to sample for tags on returning adults.
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