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• Develop a contingency conservation plan for spring chinook in the Sauk and Suiattle Rivers, in 
case natural populations become depleted or decline significantly. 

• Develop an integrated, index program from a new broodstock if the existing hatchery index stock 
is not representative of the wild populations in the Skagit River and if an index stock is clearly 
needed. Only start this new program if the wild stocks of spring chinook are strong enough to 
support it. 

COMMENTS 

• Out-planting surplus adults into Baker Lake could pose significant predation risks to sockeye 
salmon in that system. 

• Expanding the existing program, with the goal of providing harvest opportunities, could pose 
unacceptable risks to natural populations of spring chinook. 

MANAGERS RESPONSE 

WDFW supports the recommendations of the HSRG, but recognizes that program modifications will 
require consultation with the affected tribes. 
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Spring Chinook in Baker 
Washington Department of Fish and Wildlife 

 

Stock Goals: Current Short-Term Long-Term 
Biological Significance Low Low Intermediate 

Population Viability Critical At Risk Healthy 

Habitat Inadequate Inadequate Limiting 

Harvest Opportunity None Occasional Most Years 

Hatchery Program: 
Purpose Conservation 
Type Integrated 

PROGRAM DESCRIPTION 

Fish for this program derive from six Sauk River tributaries and from Marblemount Hatchery adult 
returns from 1974–88. From 1981–88, eggs were also collected from marked and unmarked adults in 
the Cascade River. This stock is currently maintained by marked adult returns to Marblemount 
Hatchery. Skagit hatchery spring chinook are in the Stillaguamish and Skagit GDU. This program’s 
goal is to determine if spring chinook can successfully be introduced into the Baker River. To that 
end, up to 2,000 adult spring chinook from the Marblemount Hatchery are supplemented into Baker 
Lake each year. An additional goal described for this program is nutrient enhancement of the upper 
Baker River. The program is planned to last for four years, ending with brood year 2002. 

OPERATIONAL CONSIDERATIONS 

• Adult fish are transported from the Marblemount Hatchery to Baker Lake. 

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
The benefits are currently unknown, since this is a new program. There are potential benefits to the 
ecosystem through nutrient enhancement and potential conservation benefits to Skagit River spring 
chinook from expanding the natural spawning population. This would be consistent with the overall 
conservation goal for spring chinook in this system.  
 
B. Likelihood of attaining goals? 
The goal for this stock, in terms of a relatively small change to its biological significance and 
viability, is likely attainable. Long-term improvement of the stock’s status will be dependent on the 
ability of the stock to adapt to the natural environment in the upper Baker River and improvement in 
the habitat’s ability to support the stock.  
 
C. Consistent with goals for other stocks? 
There is a potential risk of predation by juveniles produced from this program, particularly on Baker  
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Lake sockeye. This program may therefore be inconsistent with the conservation goals for Baker 
Lake sockeye. 

RECOMMENDATIONS 

• Complete evaluation of the conservation benefit from this program. 
• Select adults used for the program at random and to be representative of the entire return to the 

Marblemount Hatchery. 
• Use returns to the Baker Trap for broodstock, if the program continues beyond 2002. 
• Define the size of the adult supplementation program based primarily on the risk it poses to Baker 

Lake sockeye. Residualism rates for chinook, the size of the chinook population, and their 
predation rate on sockeye juveniles should be included in the risk evaluation. 

COMMENTS 

• None. 

MANAGERS RESPONSE 

WDFW supports the recommendations of the HSRG. 
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Skagit River Hatchery Coho 
Washington Department of Fish and Wildlife 

 

Stock Goals: Current Short-Term Long-Term 
Biological Significance Intermediate Intermediate Intermediate 

Population Viability High High High 

Habitat Limiting Limiting Healthy 

Harvest Opportunity Most Years Most Years Each Year 

Hatchery Program: 
Purpose Indicator and Harvest 
Type Segregated 

PROGRAM DESCRIPTION 

The Skagit coho program began in 1946 from wild fish collected on the Skagit and Cascade rivers (at 
approximately river mile 78). From shortly thereafter until the present day, this program has been 
maintained as a segregated stock by Marblemount Hatchery adult returns. The primary goal is to 
provide a tagged index stock for assessment of regional and distant (Canadian) fisheries. In addition 
to the 250,000 yearling coho reared and released on-station, 1,500,000 coho eggs are received from 
Wallace River and Minter Creek in the South Sound region, for rearing to 400 per pound, after which 
they are transferred to Skookumchuck Ponds for additional rearing, prior to final rearing and release 
from the South Sound Net Pens. 100,000 coho are reared for release at Indian Slough, in addition to 
other small net pen and classroom educational programs. 

OPERATIONAL CONSIDERATIONS 

• None. 

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
This program is consistent with the goals and objectives. The conservation risks posed by this 
program to naturally-spawning salmon in the region are relatively small. Homing fidelity to the 
hatchery appears good, with minimal straying and interaction with wild adults on the spawning 
grounds.  
 
B. Likelihood of attaining goals? 
Past success suggests a likelihood of meeting objectives. However, a segregated hatchery stock poses 
some risk, especially in the long-term, for representing wild stocks as an index stock. 
 
C. Consistent with goals for other stocks? 
The only inconsistency with this program and its goals for other stocks is that the hatchery staff at 
Marblemount Hatchery is spread too thin.  
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RECOMMENDATIONS 

• Manage this as an integrated, rather than segregated, hatchery program26 if the intent is to 
maintain a coho index program. This assumes the stock origin and history allows the managers to 
phase in an integrated stock.  

• Verify the assumption that the stock has maintained its integration with the natural Skagit coho 
stock. If it is incorrect, restart the program with new broodstock drawn from natural spawners and 
maintained through proper gene flow (incorporate an annual average of 10–20% naturally 
spawning fish in hatchery broodstock). 

COMMENTS 

• Given the complexity of programs at Marblemount Hatchery, staffing levels need to be 
reevaluated. 

MANAGERS RESPONSE 

WDFW understands the concerns raised by the HSRG regarding the potential divergence of the 
indicator stock and the natural stock. However, this divergence may not manifest itself in significant 
differences in catch distribution or harvest rates. If differences do exist, they may result as much from 
the rearing history, time and size at release as from the percentage of natural origin broodstock used 
in the program. For these reasons, WDFW suggests evaluating prior to program modification: a) the 
magnitude of the difference of the harvest rates and the catch distribution of tag groups of wild and 
hatchery origin coho salmon; and b) the costs and benefits of implementing an integrated program. 

                                                 
26

  See HSRG Area-Wide Recommendation on operating integrated and segregated hatchery programs. 
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Baker/Skagit Coho 
Washington Department of Fish and Wildlife 

 

Stock Goals: Current Short-Term Long-Term 
Biological Significance Low Low Intermediate 

Population Viability Critical Critical At Risk 

Habitat Inadequate Inadequate Limiting 

Harvest Opportunity Most Years Most Years Each Year 

Hatchery Program: 
Purpose Harvest and Conservation 
Type Integrated 

PROGRAM DESCRIPTION 

Baker River coho derive from adults captured in the Baker River trap beginning in 1924. This 
program is currently maintained by adult returns to the Baker River trap, which are spawned at 
Sulphur Creek Hatchery. Approximately 100,000 fry are released into Shannon Lake. 50,000 
yearlings are also released (35,000 reared at Shannon and released in the Baker River; 5,000 released 
in Shannon Lake for the lower gulper efficiency tests; 10,000 released in Baker Lake for the upper 
gulper efficiency tests). Adult broodstock is collected from the 3,000–5,000 returning adults taken at 
the trap. Eggs are incubated, and fry are early reared, at Sulfur Creek. Yearlings are reared in net pens 
at Shannon Lake and trucked to the Baker River. 

OPERATIONAL CONSIDERATIONS 

• None. 

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
The program provides a management tool to measure dam passage efficiency as a surrogate for 
sockeye smolts. However, it provides limited harvest and conservation benefits to the Baker River 
coho stock, because of the relatively small size of the program in comparison to the number of 
naturally-produced adults returning to the Baker Trap. 
 
B. Likelihood of attaining goals? 
The program is not likely to contribute to attaining either the harvest or conservation goals for this 
stock. 
 
C. Consistent with goals for other stocks? 
There are minimal predation risks associated with this program, because of its relatively small size. 
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RECOMMENDATIONS 

• Rear only the number of smolts needed for the gulper efficiency tests.  

COMMENTS 

• None. 

MANAGERS RESPONSE 

WDFW supports the recommendation of the HSRG. 
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Other Hatchery Coho 
Washington Department of Fish and Wildlife 

 

Stock Goals: Current Short-Term Long-Term 
Biological Significance Low Low Low 

Population Viability27 High High High 

Habitat Inadequate Inadequate Inadequate 

Harvest Opportunity Each Year Each Year Each Year 

Hatchery Program: 
Purpose Harvest 
Type Segregated 

PROGRAM DESCRIPTION 

This program is used for cooperative projects in the Skagit region and relies on annual outplants from 
Marblemount Hatchery. The purpose of this program is to provide harvest and/or educational 
opportunity. To this end, coho are transferred in February for final rearing and release from saltwater 
net pens at Oak Harbor (30,000) and Roche Harbor (5,000). Another 100,000 coho are reared until 
February and transferred to Indian Slough (near La Conner). 1.5 million coho eggs are reared at 
Marblemount until the fish reach 400 per pound, at which time they are transferred for additional 
rearing with eventual release from the South Sound net pens. An additional 12,750 eyed eggs are 
transferred to miscellaneous cooperatives and schools.  

OPERATIONAL CONSIDERATIONS 

• The saltwater net pens receive yearling coho in February from Marblemount. The fish are then 
acclimated, reared and released mid-May.  

• The Indian Slough fish are also transferred from Marblemount Hatchery in February, but are 
released without acclimation or additional controlled rearing.  

• Eyed and green eggs are transferred in from Wallace River and Minter Creek in the South Sound 
region, for the South Sound Net Pens program. 

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
The Skagit region net pens and Indian Slough releases are consistent with the goals, as are the 
educational programs with eyed eggs for schools and cooperatives. 
 
B. Likelihood of attaining goals? 
Continued harvest opportunity is expected from this program, along with an educational benefit. 
Higher survival rates on Indian Slough releases could probably be realized with a later release time. 

                                                 
27

 In the case of a segregated harvest program, population viability ratings are low, medium and high and refer to the stock’s 
ability to sustain itself in the culture environment. 



 
 

Skagit Hatchery Reform Recommendations – March 2003 43 

 
C. Consistent with goals for other stocks? 
Straying from the net pens and Indian Slough could pose genetic risks to the critical viability of 
native stocks. However, the risk is a moderated because of the relatively small release numbers and 
relative low survival of Indian Slough releases. 

RECOMMENDATIONS 

• Discontinue rearing of coho destined for release in the South Sound at Marblemount Hatchery, in 
accordance with the HSRG’s South Sound Regional Hatchery Review recommendations for the 
South Sound Net Pens. 

• Release Indian Slough smolts in April or later to improve survival and harvest benefits. 

COMMENTS 

• Switching stocks for saltwater net pens and Indian Slough releases will provide two benefits. 
First, adult straying and mixing with wild adults from these releases will have less potential for 
negative genetic effects, since the Baker stock is an integrated stock as opposed to the segregated 
Marblemount Hatchery stock. Second, less workload on Marblemount Hatchery staff from this 
recommendation would allow staff more time to concentrate on other priorities. 

MANAGERS RESPONSE 

WDFW supports the recommendations of the HSRG. 
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Skagit/Baker River Sockeye 
Puget Sound Energy and Washington Department of Fish and Wildlife 

 

Stock Goals: Current Short-Term Long-Term 
Biological Significance High High High 

Population Viability At Risk At Risk At Risk 

Habitat Inadequate Limiting Limiting 

Harvest Opportunity Most Years Each Year Each Year 

Hatchery Program: 
Purpose Harvest and Conservation 
Type Integrated 

PROGRAM DESCRIPTION 

The Baker River sockeye hatchery program began in 1896, but was discontinued in 1933 when the 
Baker Lake Hatchery on Silver Lake was closed, due to low returns. The program was reinstituted in 
1957 with the artificial beach program. Baker River sockeye return to the lower Baker River, where 
they are trapped and transported above one or both dams to spawn in the protective custody of 
artificial beaches provided with gravel substrate and upwelling spring water. Up to 3,000 adults are 
allowed to spawn at beach four. An additional 550 spawners are placed at beach three, at the head of 
Baker Lake. Some surplus adults may be passed into Baker Lake, to spawn naturally in the lake 
tributaries. Fry from beach four are enumerated, collected and trucked to Baker Lake. Fry from beach 
three exit the beach directly into Baker Lake.  

OPERATIONAL CONSIDERATIONS 

• This program is operated by Puget Sound Energy (PSE) on behalf of WDFW, as part of a 
licensing agreement for the dams on Baker and Shannon lakes. 

• IHN-V is the most significant disease risk during culture at the artificial spawning beaches. As 
adult spawners begin to die, the incidence of IHN rises. To avoid infecting eggs and juveniles, 
adult spawners are removed from the beaches during the later part of the run. 

• The efficiency of the gulpers in both Baker and Shannon lakes remain a concern. Inefficiency in 
these collectors represents a potentially high risk to migrating juvenile sockeye. Furthermore, 
stranding of redds due to draw-down continues to affect overall population abundance and 
viability. 

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
Minimal harvest opportunity benefits are presently being attained. Hatchery intervention in the form 
of artificial spawning beaches has been adequate to maintain the stock at low but acceptable levels of 
abundance. In most years since 1990, the program has attained the goal of returning at least 3,000 
spawners to the lake system and artificial beaches.  
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B. Likelihood of attaining goals? 
Although the population is depleted, the stock has been successfully maintained, with little alteration 
of its natural life history pattern, since the inception of the program in 1957. Overall, the program is 
consistent with its harvest and conservation goals of maintaining a demographically viable, 
genetically intact population. Proposed changes in management, by confining spawners to a single 
artificial spawning beach, would substantially increase the demographic risk to the population from 
natural events like siltation, flooding and disease. There is a risk associated with the inability to 
properly sort returning adults at the Baker River Trap. There is a potential risk associated with the 
general lack of information on the hydrology, nutrient input, predation and food availability in the 
receiving waters of Baker Lake. 
 
C. Consistent with goals for other stocks? 
The goals for Baker River sockeye pose little or no threat to other indigenous stocks in the Baker 
River system and are consistent with the goals for other stocks and species. 

RECOMMENDATIONS 

• Refit, remodel or replace the trap on the lower Baker River, to accommodate the need for more 
efficient, less stressful sorting and handling of returning adults. 

• Make vertical incubation trays at the beach four site a permanent feature of the program, to 
cloister and protect a reserve of eggs as an “insurance policy” against demographic losses due to 
IHN. 

• Upgrade spawning channels with concrete dividers and bird netting, to reduce risk of disease 
transmission. 

• Develop an additional water source, or increase reliability of the existing source, for the 
incubation and rearing systems at Sulphur Creek, in order to assure an adequate supply of silt-free 
water at that facility. 

• Retain and upgrade beach three by protecting the beach from river migration and flooding. 
Address the problem of a declining flow of upwelling beach water.  

• Move the rainbow trout release location to Depression Lake to remove potential sockeye 
predators from the main lake.  

• Delay the opening of the kokanee fishing season, to protect out-migrating sockeye smolts. 
• Devise a new strategy for distributing sockeye fry to upper Baker Lake, in order to avoid the 

concentration of predators and apparent high initial predation rate at the present release site. For 
example, use barges to scatter plant fry throughout the lake. 

• Institute a comprehensive, limnological study to better understand the lacustrine habitat in which 
the juvenile sockeye rear. The HSRG envisions a multi-year study to investigate seasonal current 
flows, stratification, turnover rates, zooplankton, standing stock, predator/prey interactions and 
nutrient availability. A better understanding of the limnological processes in the lake system 
would provide managers with essential information on nutrient budgets, juvenile sockeye 
energetics and carrying capacity, and provide the scientific basis for whether a need exists to 
fertilize this heavily altered lake system. A two to three year limnology baseline study will be 
required before initiation of a fertilization program.  

• Improve the mechanical operation of the gulper collectors. The HSRG understands that re-
licensing discussions are underway that include modification to, or replacement of, the existing 
system. The group encourages the development of an innovative approach to the pressing 
problem of fish passage at the dams.  
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• Focus programs in the upper lake on the sockeye conservation program, and on efforts to improve 
and understand lake conditions, reduce predation and improve fish passage. Lake Shannon should 
become the focus of all other programs, such as net pen rearing of coho, and the recreational 
kokanee program.  

• Incorporate flexibility into the new licensing agreement, to allow for adaptive management and 
the various studies and adjustments recommended above.28 

• Do not introduce other stocks at Sulphur Creek Hatchery, due to potential transmission of disease 
from sockeye to these stocks. 

COMMENTS 

• The Baker Lake sockeye hatchery program is unique in the State of Washington. The spawning 
beaches represent the least invasive type of artificial propagation used to supplement wild 
populations. 

• The program is operated as part of a specific license agreement. The HSRG is concerned that this 
prevents the program from being able to respond to changing fishery and conservation needs. 
Strong communication between PSE and the co-managers is extremely important. 

• The program is an example of a hatchery program that has been successful in preventing the 
extirpation of a stock that would go extinct if present human intervention (trap, haul, and 
spawning beach activities) were suspended. 

MANAGERS RESPONSE 

WDFW supports the recommendations of the HSRG, but notes: 
• Modification of facilities and implementation of enhanced monitoring will require additional 

funding. 
• WDFW has completed a microsatellite analysis of fish sampled from the Lake Shannon catch. 

The analysis indicates that fish of Lake Whatcom origin “were at most a very minor component 
of the harvest” (Sewall, Young, personal communication). WDFW will utilize this information as 
it reevaluates the artificial production and fishery management in this area. 

                                                 
28

 See HSRG Area-Wide Recommendations on Flexibility, p. 7.  
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Skagit/Shannon Lake Kokanee 
Washington Department of Fish and Wildlife 

 

 
Note: This program is not directed at an anadromous salmonid and 
therefore is not within the Hatchery Scientific Review Group’s usual 
scope of programs to review. Therefore, it is described and discussed 
below only as it may affect Skagit/Baker River Sockeye with only 
comments—not recommendations—provided. 
 

PROGRAM DESCRIPTION 

Adult kokanee of Lake Whatcom origin are spawned at the Lake Whatcom Hatchery. 300,000 to 
500,000 unfed fry from the Lake Whatcom Hatchery have been planted into Lake Shannon each year 
since 1989.  

OPERATIONAL CONSIDERATIONS 

• In 2001, 100% of the Whatcom fry planted in Lake Shannon were thermally marked, in order to 
identify their contribution to the kokanee fishery.  

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
The harvest benefits of this program are largely unknown, as nothing is known regarding their 
survival or their contribution to Lake Shannon fisheries. It is possible that there are native kokanee 
still residing in the lake, or residualized anadromous sockeye, and that these are the major 
contributors to the fishery.  
 
B. Likelihood of attaining goals? 
It is not known whether the goals of this program are being met, because the fate of the released fry is 
unknown. 

 
C. Consistent with goals for other stocks? 
If a genetically unique population of indigenous kokanee exists in Shannon Lake, then over-planting 
with the non-indigenous, Whatcom Lake stock will have a detrimental genetic impact. If the planted 
fish survive, there is a risk of competition with migrating anadromous sockeye smolts. Additionally, 
there is a risk that large numbers of migrating sockeye smolts will be captured in the recreational 
fishery, as the present fishing season overlaps with the outmigration timing. 

COMMENTS 

• Consider suspending any planned planting program in the upper lake, pending outcome of the 
genetic analysis, due to the uncertain nature of the origin of Baker Lake kokanee.  

• Consider delaying the fishing season in Lake Shannon, to avoid capture of migrating anadromous 
sockeye smolts. 
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• The fish captured in the recreational fishery are of unknown origin. Studies suggest that they are 
of four possible origins: 
1. They may be Lake Whatcom stock from years of planting unfed fry. Based on known 

susceptibility of the fry to IHN-V, it is unlikely that these fish survive to be recruited into the 
fishery. 

2. They may be Baker Lake stock. Strontium testing of kokanee in Baker indicates that the 
majority of their parents are of marine origin. No similar testing has taken place in Shannon 
Lake. Creeks in Baker Lake contain spawning kokanee. 

3. They may be a discreet resident population unique to Shannon Lake that may have a distant 
relationship to Baker sockeye or Whatcom kokanee. There are kokanee spawning in 
tributaries of Lake Shannon. 

4. Combinations of the above. 

• Additional genetic studies are presently being carried out to determine the origin of the Shannon 
population, using mitochondrial DNA analysis. Significant differences exist between Baker 
sockeye and Whatcom kokanee. Similar analysis is underway for Shannon kokanee from creel 
census fish, as well as from Sulphur Creek spawners. 

MANAGERS RESPONSE 

WDFW has completed a microsatellite analysis of fish sampled from the Lake Shannon catch. The 
analysis indicates that fish of Lake Whatcom origin “were at most a very minor component of the 
harvest” (Sewall, Young, personal communication). WDFW will utilize this information as it 
reevaluates the artificial production and fishery management in this area. 



 
 

Skagit Hatchery Reform Recommendations – March 2003 49 

Skagit River Chum 
Skagit System Cooperative 

 

Stock Goals: Current Short-Term Long-Term 
Biological Significance Intermediate Intermediate Intermediate 

Population Viability Healthy Healthy Healthy 

Habitat Limiting Limiting Healthy 

Harvest Opportunity Each Year Each Year Each Year 

Hatchery Program: 
Purpose Education and Cultural 
Type Integrated 

PROGRAM DESCRIPTION 

The Skagit chum program began 1990. Adults are collected annually, but not necessarily throughout 
the run. Adult broodstock for this program (250 pairs) is collected by tangle net from Skagit River 
spawning grounds (river mile 40–44). Spawning, incubation, and early rearing take place at the Red 
Creek Hatchery. The chum fry (about 500,000) are then reared at the Swinomish Raceways, before 
being released into Swinomish Slough. The co-managers identify three chum stocks in the Skagit 
River—Skagit mainstem, Sauk, and Finney Creek (a lower Skagit tributary). This program is a 
component of the Skagit mainstem stock. Skagit chum belong to the Northern Puget Sound fall-run 
GDU. There are eleven chum stocks in this GDU. 

OPERATIONAL CONSIDERATIONS 

• During years when the run is low, adults may be collected during the entire run. However, in 
years when the run is abundant, adults may be collected only two or three times. 

• In 1997, when there was a record low adult return, smolts were planted directly into the Skagit 
River near Sedro Woolley. 

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
The primary purpose of this program is educational. The program also provides cultural benefits. A 
smaller program could probably meet these goals. The extent to which it also contributes to the short- 
and long-term harvest goals cannot be determined, due to a lack of data. Because of the small size of 
the program relative to the size of the naturally spawning component of the chum population, it 
probably has minimal impact on biological significance and viability goals for the Skagit chum stock.  
 
B. Likelihood of attaining goals? 
Goals for the Skagit chum population are already met under current conditions.  
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C. Consistent with goals for other stocks? 
There is a potential concern about passage of juveniles and adults by the hatchery intake when flows 
are low, possibly affecting coho and cutthroat populations. Since Red Creek is an intermittent stream, 
these risks are small.  

RECOMMENDATIONS 

• Reduce program size to a level appropriate for an educational/cultural program. 
• Improve fish passage by the hatchery intake. These improvements would require only a moderate 

investment and would provide both conservation and educational benefits.  
• Enhance the educational and cultural values provided by this program. Consult HSRG operational 

guidelines for ways to improve the educational benefits.29 

COMMENTS 

• The HSRG felt this program was well justified on the basis of its educational/cultural value, 
especially if facilities were upgraded to better serve this purpose. 

• If the program is changed to have a harvest purpose, data should be collected to evaluate 
contribution to harvest goals. 

MANAGERS RESPONSE 

No response received at time of publication. Check Hatchery Reform Project web site for responses 
received after publication date: www.lltk.org/hatcheryreform.html. 

                                                 
29

 See HSRG Scientific Framework and Hatchery Review Program, chapter on Hatchery Operational Guidelines. 
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Skagit River Hatchery Winter Steelhead 
Washington Department of Fish and Wildlife 

 

Stock Goals: Current Short-Term Long-Term 
Biological Significance Low Low Low 

Population Viability30 Medium Medium High 

Habitat Limiting Limiting Healthy 

Harvest Opportunity Each Year Each Year Each Year 

Hatchery Program: 
Purpose Harvest 
Type Segregated 

PROGRAM DESCRIPTION 

The Skagit hatchery winter steelhead program began in the mid-1960s. Originally, this program was 
maintained through transplants from South Tacoma Hatchery (Chambers Creek stock). Final rearing 
occurred at Barnaby Slough ponds and the smolts were planted in the Skagit River. In the mid-1990s, 
the program changed and now is maintained by adult returns to Marblemount Hatchery and Barnaby 
Slough, and from marked fish returning to the Baker River Trap. Adults are trapped and spawned at 
both Marblemount Hatchery and Barnaby Slough. Fertilized (“green”) eggs at Barnaby are transferred 
and incubated at the Marblemount Hatchery. 535,000 smolts are released (135,000 at Marblemount, 
135,000 at Barnaby Slough, 172,000 at Grandy Creek and Fabors Ferry, 60,000 into the Baker River 
acclimation facility, 30,000 into the Davis Slough acclimation facility). 

OPERATIONAL CONSIDERATIONS 

• Fish are released May 1–15. 
• Released fish are 100% adipose fin-clipped, with no coded-wire tags. 
• If needed, adults or eggs from hatchery fish trapped at the Baker River Trap are transferred to 

Marblemount Hatchery. 
• The management goal is to release 51% of the smolts in the lower river (below river mile 68) and 

49% above in the upper river, to focus the sport fishery downstream of the primary bald eagle 
winter nesting and feeding areas. 

• WDFW is tentatively planning to construct an acclimation and adult recapture facility at Grandy 
Creek, which is located at river mile 45.5, to further focus the sport fishery in the lower Skagit 
River. 

• Harvest goals are 10,000 fish (5,000 for sport harvest, 5,000 for tribal harvest). The tribal goal is 
not being achieved, nor is it a priority, due partially to the low price currently paid for steelhead. 

• The broodstock goal is to return 400 adults each to Marblemount Hatchery and Barnaby Slough.  

                                                 
30

 In the case of a segregated harvest program, population viability ratings are low, medium and high and refer to the stock’s 
ability to sustain itself in the culture environment. 
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• Adults are trapped from December 1 to February 28 at both sites. Only clipped hatchery fish are 
used for broodstock. Unclipped (or wild) fish are rarely trapped before February 28. 

• Eggs are fertilized in mixed gamete pools of five males and five females. 
• Fertilized eggs are incubated in well water at Marblemount. 
• After ponding, fish are reared on Clark Creek water at Marblemount and a mixture of spring and 

surface water at Barnaby. 

BENEFITS AND RISKS 

A. Consistent with short-term and long-term goals? 
There are potential competition risks to wild winter-run steelhead, coho, and wild summer-run 
steelhead, but these risks appear small. Interbreeding of the hatchery stock with the naturally 
spawning stock is minimized by the differences in spawn timing. In general, the program appears to 
be highly successful at achieving harvest goals, especially sport fishery harvests, while minimizing 
impacts to wild populations. 
 
B. Likelihood of attaining goals? 
The program is achieving its goals.  
 
C. Consistent with goals for other stocks? 
Yes, but there are potential predation risks to pink and chum fry, and age zero-plus chinook. There is 
the potential for genetic interaction with naturally spawning winter steelhead, but this is likely to be 
minimized for the reason stated in A, above. 

RECOMMENDATIONS 

• Implement Area-Wide Recommendations regarding establishing a regional system of wild 
steelhead management zones, where streams are not planted with hatchery fish and are instead 
managed for native stocks. Fishing for steelhead in these zones would not be incompatible with 
this approach, but no hatchery-produced steelhead should be introduced. Such zones would 
reduce the risk of naturally spawning fish interbreeding with hatchery fish, and provide native 
stocks for future fisheries programs. To meet harvest goals, hatchery releases may be increased in 
those streams selected for hatchery production. 

• Select both wild and hatchery streams based on stock status and a balance of large and small 
streams and habitat types.  

• Use locally-adapted stock (of Chambers Creek origin) for those streams. Decrease reliance on 
other facilities (such as Tokul Creek or Bogachiel hatcheries) to backfill shortages in locally 
adapting hatchery stock. Actions such as harvest restrictions should be implemented to achieve 
100% local broodstock.  

• Manage the hatchery stock to maintain its early spawn timing and reduce the likelihood of 
interaction with naturally spawning steelhead. 

• Include adult collection capability wherever steelhead are released, to capture as many adults 
from the returning segregated population as possible. Discontinue releases where adults cannot be 
collected at return. 

• Size the hatchery program in a manner that achieves harvest goals with minimal impact on wild 
populations. 

• Release hatchery yearling steelhead smolts between May 1 and May 15, at target size of six fish 
to the pound, and a condition factor of less than 1.0. 
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• Conduct a workshop to implement this wild steelhead management zones concept. 
• Implement monitoring and evaluation as a basic component, of both wild steelhead management 

zones and hatchery harvest streams. 
• Investigate the reasons for the recent decline in adult winter steelhead returns, formulate a 

working hypothesis for the decline, and take appropriate actions.  
• Develop an acclimation and adult trapping facility such as Grandy Creek for the lower river 

releases, at a site that reduces potential ecological and genetic interactions with wild populations.  
• Establish the Sauk River as a wild steelhead management zone, with no releases of hatchery-

origin fish. 

COMMENTS 

• None. 

MANAGERS RESPONSE 

WDFW appreciates the HSRG recommendations on Wild Steelhead Management Zones, but notes: 
• A “white paper” on this topic could increase our understanding of HSRG concerns and 

recommended remedies.  
• As a companion to the HSRG white paper, WDFW proposes to conduct a series of workshops on 

steelhead during 2003 to discuss recent research, performance of the hatchery programs, and 
management options (including integrated and segregated programs).  

• Implementation of any changes in the steelhead program will require consultation with the Fish 
and Wildlife Commission and the affected tribes. 

 
WDFW supports the HSRG recommendation for improved monitoring, but notes that additional 
funding will be required. 
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Facility Recommendations  
Assembled below are the Hatchery Scientific Review Group’s recommendations that involve capital 
improvements at hatchery facilities in the Skagit region. Note that they include a series of alterations 
that may need to be made at Marblemount Hatchery. Future use of this facility will depend on 
evaluations and management decisions relating to the HSRG’s recommendations to modify or 
discontinue several programs.  

MARBLEMOUNT HATCHERY 

• Upgrade pollution abatement ponds if they fail to meet water quality standards. 
• Upgrade steelhead ponds for flood control purposes. 
• Improve intake structures. 
• Improve capability to enumerate out-migrating juveniles. 
• Redevelop asphalt rearing channels. 
• Provide fencing and upgrade bird netting to control predators. 
• Reevaluate staffing levels, given the complexity of programs. 

BAKER SPAWNING BEACHES 

• Refit, remodel or replace the trap on the lower Baker River, to accommodate the need for more 
efficient, less stressful sorting and handling of returning adults. 

• Make vertical incubation trays at the beach four site a permanent feature of the program, to 
cloister and protect a reserve of eggs as an “insurance policy” against demographic losses due to 
IHN. 

• Upgrade spawning channels with concrete dividers and bird netting, to reduce risk of disease 
transmission. 

• Develop an additional water source, or increase reliability of the existing source, for the 
incubation and rearing systems at Sulphur Creek, in order to assure an adequate supply of silt-free 
water at that facility. 

• Retain and upgrade beach three by protecting the beach from river migration and flooding. 
Address the problem of a declining flow of upwelling beach water.  

• Improve the mechanical operation of the gulper collectors. The Scientific Group understands that 
re-licensing discussions are underway that include modification to, or replacement of, the existing 
system. The group encourages the development of an innovative approach to the pressing 
problem of fish passage at the dams.  

UPPER SKAGIT/RED CREEK HATCHERY 

• Improve fish passage by the hatchery intake. These improvements would require only a moderate 
investment and would provide both conservation and educational benefits.  

ACCLIMATION AND ADULT TRAPPING 

• Develop an acclimation and adult trapping facility such as Grandy Creek for the lower river 
releases, at a site that reduces potential ecological and genetic interactions with wild populations. 


