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Umatilla Fish Hatchery Monitoring and Evaluation

Response by Dale W. Chess, Ph.D. Oregon Department of Fish and Wildlife

RESPONSE SUMMARY:

All ISRP questions and comments are addressed in the following responses.  The responses clarify two important aspects of the Umatilla Fish Hatchery Monitoring and Evaluation project that address the ISRP’s request for specific types of data.  First, In the proposal, all rearing and release groups have a unique wire-tag code and PIT-tag number, allowing for the estimation of outmigration timing, hatchery adult returns, return timing, smolt-to-adult survival (SAS), escapement to spawning grounds, harvest and straying.  Second, results of the Umatilla Hatchery Monitoring and Evaluation project are integrated into Umatilla basin management through our monthly Umatilla management monitoring and evaluation oversight committee (UMMEOC) meeting.  This committee is comprised of technical and management people that present results and identify data gaps and critical uncertainties to the Umatilla River fishery co-managers.  This provides a feedback loop to develop, or redefine hatchery monitoring and evaluation objectives.  In addition, the most recent information from all M&E projects is used to develop the annual operating plan (AOP) for the Umatilla Fish Hatchery.

ISRP COMMENT:

There is a need for hatchery monitoring and evaluation. However, the project should be redirected to address more pressing, current issues. The proposal produces the usual hatchery release data, smolt numbers, eggs, health checks, etc., which is required, but what of the real goal, i.e., adult returns and catch?

RESPONSE:

Implementation of objectives (1-4, 6, 8 and 9) in the Umatilla Fish Hatchery Monitoring and Evaluation proposal will provide the data to determine the total number of hatchery adults produced, smolt-to-adult survival (SAS), catch contribution by fishery, harvest rates and straying from every rearing and release strategy.  In addition, coordination with the Umatilla Basin Natural Production Monitoring and Evaluation (project #199000501) will allow us to estimate the contribution of hatchery fish to natural spawning for fall and spring chinook, and summer steelhead.  Coordination with the Umatilla Juvenile Outmigration and Survival Evaluation (project #198902401) will enable the comparison of hatchery smolt and wild smolt migration timing, and relative survival of hatchery smolts from all rearing and release strategies (proposal objectives 1-4, 6 and 8).

The Umatilla Hatchery Monitoring and Evaluation proposal also contains ongoing and new objectives that address current uncertainties and data gaps identified in the Umatilla Subbasin summary.  Examples of uncertainties and the proposed objectives to address those uncertainties are:

1. The subyearling fall chinook program has produced very low smolt-to-adult survival.  Subyearlings have historically been acclimated at the Imeques facility (RM80).  When released from Imeques acclimation facility, subyearling smolts are forced to migrate through high temperatures in the Pendleton area before reaching the lower temperature middle river sections influenced by McKay Reservoir discharge. The program was temporarily down sized from 2.7 million to 600 thousand smolts due to low SAS and high tagging costs from the 100% tagging mandated by the National Marine Fisheries Service (NMFS). The subyearling program was changed to an M&E emphasis to identify the survival bottlenecks.  Objective #1 in our proposal will evaluate upper and lower river release of subyearling fall chinook.  The group acclimated at Imeques is a control.  A group released at Reith bridge (RM48) below the McKay Reservoir release is the experimental treatment.  Coded-wire-tagged and PIT-tagged groups will allow us to determine outmigration timing, hatchery adult returns, return timing, smolt-to-adult survival (SAS), escapement to spawning grounds, straying and contributions to fisheries.

2. The Umatilla Hatchery is supplied from well water.  The constant temperature water source produces an unnatural rearing regime for yearling spring chinook.  Proposal objective #2 is designed to evaluate a cold-water rearing strategy.  Under this strategy, yearling spring chinook are transferred to Imeques acclimation facility (RM80) in early-November.  The remaining production (control group) is left at Umatilla Hatchery and is transferred to Imeques in mid-January.  Both groups are released in mid-March.  Coded-wire-tagged and PIT-tagged groups will allow us to determine outmigration timing, hatchery adult returns, return timing, smolt-to-adult survival (SAS), escapement to spawning grounds, straying and contributions to fisheries.

3. The M&E creel survey (proposal objective #9) is designed to monitor the annual recreational fishery for salmon and steelhead in the Umatilla River.  In conjunction with the creel survey, we have developed a successful voluntary steelhead snout collection program.  This program has significantly increased the number of coded-wire-tagged steelhead recoveries.  One result from the creel survey is the low recreational harvest success of hatchery steelhead in the upper Umatilla River. These results have led to recent management changes to attempt to improve the recreational harvest effectiveness of hatchery steelhead.  Managers have moved a group of hatchery steelhead lower in the river, acclimating them at Pendleton (RM57).  We will be releasing all three steelhead groups closer to the onset of outmigration based on the Umatilla Juvenile Outmigration and Survival Evaluation project results.  Objective #3 in the Umatilla Hatchery Monitoring and Evaluation proposal is designed to evaluate upper and lower river releases of summer steelhead.  Coded-wire-tagged and PIT-tagged groups will allow us to determine outmigration timing, hatchery adult returns, return timing, smolt-to-adult survival (SAS), escapement to spawning grounds, harvest and straying.   The combination of proposal objectives #3 and #9 will provide the data to evaluate whether the lower river releases increase the harvest of hatchery steelhead, and if each coded-wire-tagged group is equally accounted for in the harvest.  

4. The Umatilla Fish Hatchery has a limited supply of well water, only being supplied with approximately 1/2 of the design flows.  The full, fall chinook subyearling program goal is 2.7 million smolts.  In order to maximize rearing efficiency, a density study was designed to determine the performance of fall chinook reared at three densities.  Each rearing density has a unique coded-wire-tag code allowing for the estimation of hatchery adult returns, return timing, smolt-to-adult survival (SAS), escapement to spawning grounds, straying and contributions to fisheries.

For each of the above objectives coordination and integration of results from the Umatilla Juvenile outmigration and Survival Evaluation (project #198902401), and the Umatilla Basin Natural Production Monitoring and Evaluation (project #199000501) will allow us to determine outmigration timing of hatchery smolts in relation to wild smolts and hatchery adult spawning contribution in relation to wild spawning adults.

ISRP COMMENT:
The HGMP seems thorough however, but with conflicting goals.  Note that the system produces about 50,000 wild smolts (is that near capacity?) while 150,000 hatchery steelhead smolts are released, yet the return is reported to be comprised of 25% hatchery fish. (0.08 to 0.9%, 1991 to 1995), from 110 wild and 15 hatchery broodstock (why the latter?).  In other words, the returns are only just above replacement for hatchery recruitment in some years. Would it have been better to let the wild broodstock spawn naturally?

RESPONSE:

In the Umatilla Subbasin summary, a strategy for summer steelhead is to “supplement the indigenous summer steelhead population with a hatchery program consisting of local broodstock to enhance natural production and provide harvest opportunities.”  The steelhead program allows for consumptive-selective harvest, which could not be provided if hatchery fish were not produced.  

Table 1. presents the summer steelhead return data comparing returns of wild steelhead and steelhead produced at Umatilla Fish Hatchery.  The mean percentage of hatchery-produced returns is 42.5%.  Approximately three times more hatchery smolts are released compared to wild out-migrating steelhead.  However, 42.5% of the hatchery steelhead return as adults.  Thus, hatchery smolts have a lower smolt-to-adult survival compared to wild steelhead.  

The percentages in the above ISRP comment, “0.08 to 0.9%, 1991 to 1995” are smolt-to-adult survival results, not parent to progeny ratios.  The mean parent to progeny ratio for Umatilla Hatchery summer steelhead from three release groups for brood years 1991-1995 is presented in table 2.  The 1991 hatchery produced brood year was released under drought conditions which produced the lowest parent to progeny ratio compared to all other years from the Umatilla fish Hatchery. When the brood years of 1992-1995 are taken into account (1991 removed), a mean parent to progeny ratio for Umatilla Fish Hatchery is 8.0.  Wild Umatilla River summer steelhead parent to progeny ratios from 1981-1990 range from 0.36-5.07, mean = 1.52 (Table H-2, Contor et al. 1996).  These results suggest that if the wild broodstock were allowed to spawn naturally, fewer adults would be produced compared to the hatchery-produced adults. 

Hatchery male broodstock are used only when wild males are not available to spawn wild females.  For summer steelhead broodstock, wild X wild crosses are favored.  However, spawning is distributed across the entire run and there are times when wild males are not present to spawn with wild females.  During these instances, Umatilla Hatchery males are used to fulfill the broodstock requirement.  To verify Umatilla Hatchery origin, coded-wire-tags from males are read prior to spawning.  Out of basin strays are not used for broodstock.


Table 1.  Numbers of summer steelhead counted at 



Three Mile Falls Dam, 1992-1999.

Return Year
Hatchery
Wild
Total
% Hatchery
Wild to Hatchery Ratio

92-93
616
1297
1913
32.2
2.1

93-94
345
945
1290
26.7
2.7

94-95
656
875
1531
42.8
1.3

95-96
758
1296
2054
36.9
1.7

96-97
1463
1014
2477
59.1
0.7

97-98
903
862
1765
51.2
1.0

98-99
751
1135
1886
39.8
1.5

Mean
785
1061
1845
42.5
1.6

Table 2.  Parent-progeny ratios for summer steelhead reared in Michigan raceways at Umatilla Hatchery, brood years 1991-1995.

Brood

Year
Raceway
Size

(fish/lb.)
Release

Location
Release

Date
Parent to

Progeny Ratio

91
M5A
5.5
Meacham Cr.
05/01/92
0.1

91
M5B
5.0
Meacham Cr.
04/30/92
0.3

91
M5C
5.8
Bon./Min.
03/29/92
3.2





mean
1.2








92
M5A
6.1
Bonifer
05/13/93
1.4

92
M5B
5.6
Minthorn
04/16/93
11.4

92
M5C
4.5
Bonifer
04/18/93
11.4





mean
8.1








93
M5A
5.2
Bonifer
05/12/94
0.5

93
M5B
4.9
Minthorn
04/14/94
7.1

93
M5C
5.1
Bonifer
04/11/94
10.4





mean
6.0








94
M8A
5.5
Bonifer
05/12/95
4.2

94
M8B
4.7
Minthorn
04/13/95
10.5

94
M8C
5.6
Bonifer
04/11/95
18.3





mean
11.0








95
M8A
5.1
Thornhollow
05/09/96
2.5

95
M8B
5.1
Minthorn
04/12/96
12.3

95
M8C
5.3
Bonifer
04/24/96
5.5





mean
6.8
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ISRP COMMENT:

The use of oxygen has been demonstrated to increase the carrying capacity of raceways sufficiently that more returning adults will result per unit of water used. This is particularly important in the Umatilla Hatchery where the water supply is only 1/3 of what was planned for the facility. Given the experience with the use of oxygen here and elsewhere it is now time to move on to address other questions. A summary report and review of literature should be published. 

RESPONSE:

Early in the Umatilla Hatchery M&E project (brood years 1991-1994), Michigan (oxygenated) versus Oregon (standard) raceway comparisons was hampered by very low smolt-to-adult-survival (SAS) of (<0.01-0.07) for fall and spring chinook.  The low number of coded-wire-tag (CWT) detections affected the comparison by reducing the power of any statistical analyses.  However, we have experienced higher CWT detections for spring chinook from brood years 96 and 97, enabling us to statistically test for differences in spring chinook performance between the two systems.  The 99 brood year was the final comparison group.  Thus, following the 2003 return, we will complete a final analysis.  No new Michigan versus Oregon objectives are proposed.  Objectives 5 and 7 in the Umatilla Hatchery Monitoring and Evaluation proposal only pertain to the completion of the comparisons, and require only a small amount of funding.  In the interim, results will be updated in our annual reports until a final analysis is produced.  Following a final analysis, a peer-reviewed manuscript of our results will be produced, comparing our findings with the Willamette Hatchery Michigan raceway studies.

ISRP COMMENT:

The SRT (1999) brought forward some guidelines for research to resolve questions about the technology and management of hatcheries. One crucial problem the SRT identified was the absence of measurement of the full contribution of individual hatcheries to fisheries and to spawning escapement. A full accounting for removals by any and all sources of mortality is needed. They also pointed out the need for more information on relative return rates of fish released at different times and or sizes, particularly in the context of the timing and size of smolts produced in the wild. More information is needed on effects of planted fish on smolts already in the stream, both as to their migratory behavior and survival. This proposal should demonstrate close coordination with # 199000501, Umatilla Basin Natural Production Monitoring and Evaluation Project.

RESPONSE:

Past and current Umatilla Hatchery M&E objectives have, and will produce catch, escapement and survival data from coded-wire tagged groups of fish that represent all rearing and release strategies of fish from the Umatilla Hatchery. The data needed to account for the full contribution of Umatilla Hatchery fish to fisheries and spawning escapement is available.  However, past annual reports have not contained a full accounting for removals by any and all sources of mortality at a resolution that the ISRP is asking for.  Future analyses and reports will contain a higher resolution, accounting for removals of Umatilla Hatchery fish.  Within the next two years, adult returns from many past objectives, e.g., Michigan vs. Oregon comparisons, subyearling fall chinook rearing density evaluations, will allow us to complete the data analyses and produce final reports of past objectives.

The Umatilla River salmon restoration project is co-managed by ODFW and CTUIR.  Monitoring and evaluation projects are directed by both entities.  We understand that only through cooperation and coordination between the M&E projects will questions of artificial production, natural production and supplementation be addressed.  Thus, close coordination with the Umatilla Juvenile Outmigration and Survival Evaluation (project #198902401), and Umatilla Basin Natural Production Monitoring and Evaluation (project #199000501) will ensue.

ISRP COMMENT:

The response should outline a process for obtaining the new kinds of data suggested by the ISRP, or a process for redirecting the emphasis of the studies. The oxygen study, if any, should be correlated with the Willamette Michigan Raceway studies.

RESPONSE:

In the above responses, we clarified the types of data that new and ongoing objectives in the Umatilla Hatchery M&E proposal will generate.  We identified that future analyses and reports will be of a higher resolution, and provide a full accounting for removals by all sources of mortality, for all rearing and release strategies.  Our responses also explain how the Umatilla Hatchery M&E project results are integrated into the management of the Umatilla River fish restoration.  We described the Umatilla management monitoring and evaluation oversight committee (UMMEOC), and Umatilla Hatchery annual operating plan (AOP) as feedback loops that identify critical uncertainties.  Monitoring and evaluation objectives are then developed or refined to address the uncertainties.  We addressed specific ISRP questions regarding the summer steelhead program.  When we produce the final Michigan (oxygenated) raceway versus Oregon (standard) raceway report, we will include a thorough literature review and comparison of our results with results from the Willamette Michigan raceways studies.
