Migratory behavior of hatchery and wild steelhead smolts in Puget Sound as measured by acoustic telemetry
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In the Puget Sound, a collaborative telemetry network has been developing that allows monitoring of acoustic tagged fish at multiple scales from - individual streams, to Puget Sound-wide (2500 miles of shoreline), and along the North American coast-line. The collaboration includes a wide variety of organizations and more than 40 investigators or collaborating staff.  We will present data on the first year of a multi-year monitoring program of hatchery and wild steelhead smolts migrating from large rivers in eastern Puget Sound.  Objectives of our work were to conduct intensive study of 3 stocks in the Green River and provide a summary comparison with releases from three other rivers.  Specifically we compared 1) the relative survival, migratory behavior and habitat use between upper Green River releases(R Km 100 and 104) with hatchery (H) and wild (W) smolt releases in the middle Green River (R Km 53-55); and 2) show summary results comparing releases from the Green, Puyallup (W and H), Nisqually (W) and Skagit (W) Rivers.  

In the Green River, a total of 200 steelhead smolts were tagged in three release groups - upper Green River (UG) wild broodstock released above (n=50) and below (n=50) a flood control dam; Middle Green (MG) River releases with 50 fish from Soos Creek hatchery (H) and 50 wild (W) smolts.  The UG releases covered twice the migration distance of the MG releases, approximately 100 km for UG and 55 km for MG.  Diel migration patterns changed from upper river to estuary with 90% of movement at night in the upper river and less than 35% at night upon river exit.  Travel time through the river was fastest for W (10 days), intermediate for H (11.6), and slowest for UG (12.2).   Travel rates in the river showed that non-leveed areas had longer residence times for tagged fish than leveed areas.  Relative survival (detection rate) was fairly consistent for all release groups – within Green River detections were - 81% UG, 86% H, and 88% W;  in the Duwamish estuary 76% UG, 78% H and 78% W; in nearshore – 48% UG, 46% H, and 54% W; outside Puget Sound - 6% UG, 4% H and 4% W (Fig. 1).  Unlike MG releases UG fish were detected at two pathways to the Pacific, the Strait of Juan de Fuca and Keogh R at N Vancouver I.  
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Figure 1.  Comparison of detection rates for 3 release groups in the Green River.  SJF/KEO is receiver lines at the Strait of Juan de Fuca (SJF) and Keogh River (KEO).

For all Puget Sound river releases, there was a general similarity for detection rates from the river to the estuary - 1) six release groups in the Puget Sound ranged from 75-86%, and 2) four release groups in Hood Canal ranged from 78-98%. There were slightly higher detection rates in Hood Canal, where the migration distance from release to estuary was significantly shorter than Puget Sound rivers.  The average travel time of Puget Sound releases to the mid-point of the Strait of Juan de Fuca (SJDF)  was 19 days (range of 9-22 days/release group). Travel rates for individual fish ranged from 6 to 26 km/day.  Detections at the SJDF showed a 75% lower detection rate for hatchery groups (4-6%) relative to 3 of the 4 (15-18%) wild group detections.  Only one wild group, MG W had an equal detection rate (4%) to two of the hatchery groups, Puyallup and MG.    

2008 Pacific Coast Steelhead Meeting

Boise, ID

March 4-6, 2008


