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To:  Bill Blake and Pat Stevenson, Co-Chairs, Stillaguamish Implementation Review 

Committee (SIRC) 

 

From:  Michael Purser and Sean Edwards, Stillaguamish Technical Advisory Group (TAG) 

 

Date: August 16, 2007 

 

Subj: FINAL 2006 Stillaguamish Chinook salmon recovery monitoring and adaptive 

management report 

 

Executive Summary 

This is the second annual monitoring and adaptive management report for Stillaguamish Chinook 

salmon recovery, covering calendar year 2006. It is designed to communicate progress and 

guidance on implementing the Stillaguamish Watershed Chinook Salmon Recovery Plan to 

citizens, government staff and elected officials, and salmon recovery project sponsors, and other 

interested parties. The format of this 2006 report reflects changes recommended by the SIRC in 

response to the 2005 report as well as SIRC and TAG comments on the draft 2006 report.  

 

Results of the TAG’s 2006 annual monitoring and adaptive management review indicate that 

progress is being made across all types of plan elements (restoration, protection, etc.) and 

monitoring (implementation, direct effectiveness, etc.). However, this review has also revealed 

the need for additional work to review and clarify some of our habitat restoration monitorables. 

Adaptive management triggers and responses for habitat restoration, habitat protection, harvest 

management, and hatchery management should all be critically reviewed in 2008 to make sure 

that we have a truly explicit, consistent, relevant, and feasible monitoring and adaptive 

management system for Stillaguamish salmon recovery. 

 

Highlights of the 2006 review include findings that acres of riparian planting appear to be 

keeping pace with target acres, the Steelhead Haven landslide was treated, Spartina was treated, 

large woody debris was added instream, and preliminary results have been obtained in the fine 

sediment studies. Challenges include the lack of accurate harvest data for the South Fork 

Stillaguamish Chinook salmon population, lack of staff time to determine whether forest road 

miles treated are on priority road segments identified in the plan, lack of information for 

determining whether riparian plantings are effective and in priority areas, and continued delays 

in regulatory program updates.  

 

Increased effort by watershed partners to implement actions needed to recover the South Fork 

Stillaguamish Chinook salmon population, which is believed to be approaching the abundance 

trigger of 100 returning adult spawners, represents a major adaptive management response. The 

Stillaguamish Tribe is developing a South Fork Chinook wild stock supplementation program, 

which will include improved adult salmon spawning surveys, juvenile salmon outmigration 

surveys, and recalculation of the Recovery Exploitation Rate (RER). Snohomish County and the 

Stilly-Snohomish Fisheries Enhancement Task Force are also implementing South Fork riparian 

restoration projects. In response to challenges with forest road treatment data reporting and 

analysis, Lead Entity staff invested additional time for this 2006 report to work with Forest 

Service and DNR to identify problems and solutions, including potential changes to our 
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monitoring and adaptive management framework.  

 

Background 

The Stillaguamish Watershed Chinook Salmon Recovery Plan (hereafter referred to as the Plan) 

defines explicit monitoring and adaptive management elements, tasks, administration, and 

responsibilities (pp. 137-152, Tables 15-33). The Plan states that the TAG will review all 

monitoring results annually in March and report findings and recommendations to the SIRC in 

April.  

 

After reviewing the 2005 annual monitoring and adaptive management report the SIRC 

recommended the following improvements for the 2006 report: 

1. provide an executive summary,  

2. emphasize any adaptive management actions that are triggered by new information (e.g., our 

increasing effort to recover the South Fork Chinook salmon population),  

3. add mileage of Road Maintenance and Abandonment (RMAP) treatments on private 

forestland,  

4. refine estimates of Spartina treatment, and  

5. define the target audiences for this report (e.g., scientists and policy makers). 

 

The 2006 findings to date are in Tables 1-4 below. A draft of this report was presented to the 

SIRC in April 2007. SIRC feedback from that meeting is included in this final report. 

 

Findings 

The format for presentation of findings is from Table 27 in the Plan. Findings are primarily the 

summary of 2006 activities listed in Tables 1-4 below. Monitorable progress is being made 

across all elements except harvest.  

 

With regards to habitat restoration, the monitoring of riparian plantings and road treatments offer 

some challenges that we need to address. In the Plan, the specification of target acres for riparian 

plantings is location sensitive: 135 acres in Upper North Fork, Squire Creek, and French-

Segelsen subbasins, 65 acres in Middle North Fork subbasin, and 35 acres in Lower South Fork 

subbasin. To date watershed partners have been reporting plantings by acres, number of plants, 

and riparian length – but not by location. Therefore, although the number of acres planted in 

2006 -- about 40 acres -- is on track to achieve our 400-acre ten-year target, we do not know if 

plantings are occurring in priority areas. While it is important and useful to document our 

progress at the watershed scale, we need riparian restoration project sponsors to report their 

project locations so we can evaluate our progress on restoring riparian conditions in our priority 

subbasins. 

 

The reporting of forest road treatments for the purpose of restoring hydrology and abating 

sediment delivery suffers from a similar situation. The analysis in the Plan assumed that road 

treatments would be performed on segments identified in the Plan as being on steep slopes 

(>30% gradient) in unstable geology (low-grade metamorphics, unconsolidated glacial 

sediments, and mapped mass wasting deposits). Road treatments have been ongoing for a few 

years in French-Segelsen and Deer Creek subbasins, which are both areas with significant 

numbers and lengths of these high-risk road segments. While it is likely that ongoing road 
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treatments are treating specific road segments identified in the Plan, the reporting has been 

focused on total number of miles treated in a year (or a proportional progress for multi-year 

projects). Some length of treated miles may not be on segments identified in the Plan. As noted 

above for riparian restoration, while there is value in documenting our forest road treatment 

progress at the watershed scale, if we are going to monitor forest road treatments by the priority 

areas that we have defined in the Plan, then we need forest road treatment project sponsors to 

report their information by location. 

 

State and private forest land managers are making progress toward identification and treatment 

of roads that are contributing to degradation of aquatic habitat and preventing fish passage. The 

state’s Road Maintenance and Abandonment Program (RMAP) recently summarized activities to 

date. It was reported that all large forest landowners have met the 2006 deadline for approved 

RMAP plans. Acreage, active road miles, orphaned road miles, abandoned road miles, numbers 

of presumed/confirmed fish barriers, and numbers of improved/removed fish barriers were 

reported for the Northwest Region (Nooksack, Lower and Upper Skagit, Stillaguamish, and 

Snohomish basins) in total.  

 

Unfortunately, only the information for fish barriers was reported by Water Resource Inventory 

Area (WRIA). The Stillaguamish Watershed (WRIA 5) was reported to have 202 out of the 610 

total fish barriers in Northwest Region. Of the 126 fish barriers that have been removed or 

improved in the region, 35 of these were in the Stillaguamish Watershed. Results of the Family 

Forest Fish Passage Program for the Northwest Region have also been reported. Thirty-two 

applications were made for assistance under the program, 9 projects were completed, and 13.8 

miles of habitat were made accessible. Although this information is interesting, fish barriers are 

not a monitorable under our current Stillaguamish salmon recovery plan because we do not think 

they significantly impact Chinook salmon. However, they are relevant to other salmonids, 

including Coho salmon, bull trout, steelhead trout, and coastal cutthroat trout. Bull trout and 

steelhead are currently listed as threatened. This raises important questions about whether the 

Plan should be expanded to address multiple species.  

 

The adaptive management framework for habitat restoration (Table 1) was adjusted in this report 

to clearly show whether we are “on track” and to document operational issues associated with 

each monitorable. This adjustment was not completed for the habitat protection, harvest, and 

hatchery parts of the adaptive management framework (Tables 2, 3, and 4) due to staffing 

resource constraints. A similar more critical review of these parts of our framework should be 

completed next year. 

 

Harvest monitorables in this 2006 report are simply carried forward from the 2005 report. This is 

due partly to the method of reporting official harvest numbers (lengthy review and consultation) 

and partly due to Stillaguamish program fish not being properly identified. Co-managers report 

that the identification problem has been resolved. However, most fish currently at risk of being 

harvested are unmarked (Brood Year 2002-4). 

 

TAG Recommendations 

1. To document activities that might protect or restore upper watershed areas that affect 

downstream Chinook salmon habitat, the TAG recommends the following changes in the 
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monitoring and adaptive management program, which are incorporated in the tables below: 

• Document the annual progress on all forest road treatments whether or not they are on 

priority forest road segments identified in the Plan; 

• Document progress made through the Washington State RMAP, including fish passage 

improvements, whether or not they are performed on Chinook salmon streams; 

• Document all riparian planting projects whether or not they are located in the priority 

riparian planting areas identified in the Plan. 

2. The Stillaguamish Lead Entity should work collaboratively with DNR and the Forest Service 

to resolve the road treatment locations reporting problem. This effort should begin by 

reviewing whether the forest road treatment monitorable defined in the Plan is the most 

appropriate indicator of progress toward reducing sediment from forest roads. This review 

should examine alternatives that might be verifiable in the field and more feasible for DNR 

and the Forest Service to implement. Although the Plan identifies certain segments of roads 

as potentially unstable, they might not be forest roads at all (e.g., old railroad grades) or they 

might already meet forest practice standards. If the latter is the case, they should no longer be 

considered problematic because they have been brought up to standard. Any new alternative 

should consider how to integrate more easily with DNR’s RMAP program. 

3. The SIRC should advocate for funding and development of a new wild stock 

supplementation hatchery program for the South Fork Chinook population. Funding for this 

effort was not allocated in the 2007 – 2009 biennial budgets for either the WDFW work 

program or the new Puget Sound Partnership. Shared Strategy and Evergreen Funding 

Consultants are working with our lead entity to help identify other potential funding sources. 

4. The SIRC should request the co-managers to separate the South Fork and North Fork 

Chinook salmon stocks in harvest management in order to prevent harvest of the last South 

Fork Chinook salmon without it being recorded. 

5. The SIRC should communicate to the Snohomish County Executive and/or Council the 

importance and urgency of using the County’s land use, shoreline, and stormwater regulatory 

authority to protect Chinook salmon habitat because the Stillaguamish North Fork and South 

Fork Chinook populations are critically depleted and they are important public and tribal 

treaty-reserved resources. Preserving the legacy of Stillaguamish Chinook salmon for future 

generations should be recognized by the County as a high policy priority and translated into 

effective local regulations. 

 

SIRC Response to Draft Report Presented April 11, 2007 

1. In the executive summary add more substance regarding what we have learned and what is 

our adaptive management response. 

2. In the tables add a column for notes highlighting our adaptive management response. 

3. Determine how best to report roads treated that includes road segments identified in the plan. 

4. Specify what improvements are made to these monitoring and adaptive management reports 

as a result of SIRC feedback. 
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In Tables 1-4 of this report, new or modified monitorables are listed in Arial font and previously reported information for which we 

have no new information is listed in italics. The lead agencies indicated in the tables below are coded as follows: 

CLC  Cascade Land Conservancy 

SC  Snohomish County 

ST  Stillaguamish Tribe 

DOE  Washington State Department of Ecology 

WDFW Washington State Department of Fish and Wildlife 

DNR  Washington State Department of Natural Resources 

FS  United States Forest Service 

SSFETF Stilly-Snohomish Fisheries Enhancement Task Force 

 

 

Table 1. Habitat Restoration Monitoring 

Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 
2006 Activities On Track? Adaptive Management Notes 

RIPARIAN 

Implementation:  

Acres of riparian vegetation 

planted 

ST Annually Annually 39.5 acres reported 

planted in 2006 by ST, 

SC, Bank Savers, and 

SSFETF. Conservation 

District has reported. 

Yes 2006 planting met annualized target of 40 ac./yr, 

but not necessarily in priority areas. In 2005, 50 ac. 

were planted. Two consecutive years of meeting 

annualized target indicates pace of planting is on 

track. 

Effectiveness: 

Acres of conversion from 

bare ground, grass land 

cover to shrubs/small trees 

SC Every 3-5 

years 

Every 3-5 

years 

SC compared 2001 and 

2006 land cover. 

Report will be 

completed in mid-

2007. 

NA Evaluate in 2008. Review whether this monitorable 

is feasible for determining improvement of riparian 

forest conditions. Consider changing this method to 

using higher resolution remote sensing data (e.g., 

reverse LIDAR, Aster, or infrared).  

Validation: 

Acres replanted by subbasin 

SC Every 3-5 

years 

Every 3-5 

years 

SC compared 2001 and 

2006 land cover. 

Report will be 

completed in mid-

2007. 

NA Evaluate in 2008. Need to define subbasin riparian 

restoration targets. Need to know location of acres 

planted to do evaluation. Consider changing this 

monitorable and evaluation frequency to focus on 

detecting long-term functions improved by riparian 

restoration. 
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Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 
2006 Activities On Track? Adaptive Management Notes 

FLOODPLAIN 

Implementation:  

Side-channel acres/miles 

reconnected 

SC Annually Five years Connection of North 

Meander to Cook 

Slough and north 

channel of the 

Stillaguamish River 

was completed in 2006 

(0.8 miles) 

Unknown Report side-channel reconnections in acres of 

wetted channel area (measured in August). 10-year 

target is 30 acres. Need system for tracking and 

compiling annual progress. 

Effectiveness: 

1. % reconnected side-

channel connection 

maintained 

2. Juvenile density in 

summer and winter 

SC/ST Annually Annually 1. 100% reconnected 

side channel 

maintained for North 

Meander project. 

2. No data yet for 

juvenile density in 

summer and winter. 

North Meander 

monitoring plan 

developed; monitoring 

begins in 2007. 

1. Unknown 

2. Unknown 

1. Need to review and clarify this monitoring 

element and its indicator, comparison, and trigger. 

Also review reporting and evaluation frequency. 

Use North Meander experience to refine as needed. 

2. Same as above. 

Validation: 

1. % backwater pool 

2. Juvenile Chinook salmon 

use of upstream side-

channels 

3. Smolt escapement 

SC/ST Annually Annually 1. No data yet  

2. No data yet  

3. No data yet 

1. Unknown 

2. Unknown 

3. Unknown 

1. Need to review and clarify this monitoring 

element and its indicator, comparison, and trigger. 

Also review reporting and evaluation frequency. 

2. Same as above. 

3. Need smolt escapement data from ST. 

SEDIMENT 

Implementation:  

Landslides treated 

ST Annually Five years Steelhead Haven was 

treated with wood crib 

wall and other features.  

Gold Basin – 30% 

design completed; 

implementation 

forestalled to collect 

data and further 

coordinate with Forest 

Service.  

Yes Target of one landslide treated by 2009 is now 

achieved. Next target is to treat second landslide by 

2014. 
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Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 
2006 Activities On Track? Adaptive Management Notes 

Miles unpaved forest 
roads on potentially 
unstable slopes restored 
or treated 

DNR/FS Annually Annually Forest road 
treatment data 
reported by FS, but 
not by DNR. Analysis 
of FS data 
completed. 

Unknown Work with DNR and Forest Service to review 
this monitorable and identify feasible 
alternatives. 

Miles forest road treated 
(new element) 

FS/SCD Annually Annually FS treated 7 miles in 
2005 (Little Deer 
Creek) and 2.5 miles 
in 2006 (Segelsen 
Road) 

Unknown Continue to compile and use this data until 
other alternatives are adopted. Need to 
develop comparisons and triggers for any new 
monitorables.  

Miles of Road 
Maintenance and 
Abandonment (RMAP) 
treatments on private 
forestland 

DNR Annually Annually This is not reported 
by WRIA.  

Unknown Work with DNR Olympia Office to get RMAP 
road treatment data reported annually by 
WRIA. Need to develop comparisons and 
triggers for any new monitorables. 

Fish passage 
improvements/removals 

DNR Annually Annually Through 2006: 35 of 
202 fish passage 
problems 
improved/removed 
from list 

Unknown Need to develop comparisons and triggers for 
any new monitorables. 

Effectiveness: 

% fines in spawnable gravel 

downstream from landslide 

treatments 

ST/SC Annually Annually Steelhead Haven 

monitoring proposed; 

fine sediment 

monitoring projects for 

North and South forks 

came on line in 2006. 

NA Maintain sediment studies for at least two years to 

monitor fine sediment downstream of Steelhead 

Haven. Must meet fine sediment criteria within two 

years after construction of landslide treatment. 

Consider combining landslide and road treatment 

sediment metrics. 

% fines in spawnable gravel 

downstream from road 

treatments 

ST/SC Annually Annually Projects to determine 

% fines in spawnable 

gravel are being 

implemented by ST 

and SC over the next 

few years 

Unknown Need to review whether North and South fork 

sediment studies are targeting areas downstream of 

treated forest road segments. Also review trigger 

and frequency. This monitorable may need to be 

tied more directly to fine sediments from forest 

roads. Consider combining landslide and road 

treatment sediment metrics. 
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Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 
2006 Activities On Track? Adaptive Management Notes 

Validation: 

Sediment from landslides; 

fines in redds 

ST/SC Annually Annually North Fork and South 

Fork fine sediment 

monitoring projects are 

being implemented; 

preliminary results to 

be reported in May 

2007. 

Unknown Review whether this monitorable should be tied 

more directly to landslide-derived fine sediment. 

Consider changing this validation monitorable to 

focus on egg to fry survival. 

Sediment from roads; fines 

in redds 

ST/SC Annually Annually Projects to determine 

% fines in spawnable 

gravel being 

implemented over next 

few years. 

Unknown Review whether this monitorable should be tied 

more directly to road-derived fine sediment. 

Consider changing this validation monitorable to 

focus on egg to fry survival. 

LARGE WOODY DEBRIS 

Implementation:  

Engineered log jams 

installed 

SC Annually 3-4 years SC developing internal 

draft South Fork 

woody debris 

placement feasibility 

report, which will be 

completed in April 

2007.  ST secured 

funding for North Fork 

ELJ’s .   

NA Annualized ten-year target is 5 ELJs/yr. Report 

progress annually. Evaluate after first 3 years and 

again after 7 years. 

Effectiveness: 

% pool area (primary and 

backwater), pool frequency 

SC Annually Annually South Fork between 

Arlington and Granite 

Falls surveyed in 2006, 

pool area and 

frequency measured 

(SC) 28.7% (v.27.5% 

in 2002); wadable 

stream survey 

performed in Lower 

Pilchuck Creek 

subbasin in 2006, area 

and frequency 

measured. 

Unknown Target is to increase pool area by at least 5% in 

Chinook habitat within 5 years. Need to define units 

of analysis (e.g., EDT reaches). Review whether 

trigger should also include pool frequency target. 

Change evaluation frequency to 5 years. Consider 

changing the monitorable to track longevity and 

amount of functional pieces of large wood in the 

river system. Use % pool area and pool frequency 

for additional validation monitoring. 
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Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 
2006 Activities On Track? Adaptive Management Notes 

Validation: 

Juvenile Chinook density in 

and around log jams 

ST Annually Annually 28 debris jams 

installed in Higgins 

Creek (ST) are being 

monitored for 

effectiveness, results 

will be made available. 

Unknown Review whether it is necessary to expand this 

validation monitoring to other existing and/or future 

ELJs. Also review reporting and evaluation 

frequency. Consider duration required for this 

validation monitoring. 

ESTUARY/NEARSHORE 

Implementation:  

1. Leque Island and The 

Nature Conservancy (TNC) 

properties restored to tidal 

influence 

2. River delta log jams 

installed 

ST Annually Five years 1. Leque Island 

feasibility and 

engineering design 

work continued, 

including 

hydrodynamic 

modeling of 

interconnection 

between Skagit Bay 

and Port Susan. The 

Nature Conservancy 

(TNC) completed 

permit level design. 

Both designs >30%. 

2. One attempt made to 

install; planning 

underway for second 

try (ST). 

Yes 1. Target is restoration of tidal influence at Leque 

Island and TNC properties by 2010. Construction is 

funded for Leque Island. TNC seeking construction 

funding. 

2. Target is to install at least one delta log jam by 

2010. Additional feasibility work and funding 

needed. TNC study is underway to learn more about 

ecological function of large wood in the estuary. 

 

TNC, WDFW, SC Noxious Weed Control Board 

treated approximately 150 acres of Spartina that 

likely increased accessible estuary habitat for 

juvenile Chinook salmon. Consider adding 

implementation, effectiveness, and validaton 

monitorables for Spartina eradication. 

Effectiveness: 

1. Acres of salt marsh 

habitat restored 

2. Acres of salt marsh 

created 

ST Annually Five years 1. NA; projects still in 

design phase. 

2. NA; project still in 

feasibility phase  

NA 1. Targets are 60 acres salt marsh restored for 

Leque Island and 40 acres for TNC.  

2. Target is 60 acres created for delta log jams. 

Validation: 

Juvenile density in restored 

or created salt marsh 

ST Annually Five years NA; no salt marsh has 

yet been restored in the 

Stillaguamish estuary. 

NA Encourage project sponsors to seek funding in 

construction grant applications to support juvenile 

density monitoring. 
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Table 2. Habitat Protection Monitoring 

Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 

2006 Activities 

CAR updated SC Annually Legal due 

date 

(12/31/04) 

In process; expected May 2007 

Comp. Plan updated SC Annually Legal due 

date 

(12/31/04) 

SC Comp. Plan updated 

12/31/05 

SMP updated SC Annually Legal due 

date 

(12/31/05) 

In process; to be submitted to 

Ecology upon completion of 

CAR update; Ecology’s public 

process lasts 3-6 months; final 

test is Growth Hearings Board 

after Ecology 

Nearstream Total Impervious Area 

(TIA) acres  

Nearstream acres in forest land 

cover types 

Subbasin % forest cover 

 Wetland acres 

SC Every 3-5 

years 

Every 3-5 

years 

2001 land cover analyzed; 2006 

land cover is currently being 

analyzed  

Bank hardening length in priority 

reaches 

SC Annually Annually 2006 activities: Steelhead Haven 

landslide precipitated the 

emergency construction of 

approximately 700 feet of 

rocked bank armoring. 

% hydromodification SC Annually Annually Bank conditions measured 

during large river survey of 

lower South Fork 2006. % 

Modification is slightly reduced 

from 2002 data. This is thought 

to be related to high flow events 

(2003). Recent hydro-

modifications in NF include 

Swede Heaven, Hazel Hole, and 

Steelhead Haven. 

Road density  

Miles of road on potentially 

unstable slopes 

SC Every 3-5 

years 

Every 3-5 

years 

Not measured at this time. 
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Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 

2006 Activities 

1. # projects constructed without 

required Hydraulic Project 

Approval (HPA) permit 

 

 

2. % hardened bank in EDT reach, 

under HPAs 

WDFW Annually Annually 2006 activities: Steelhead Haven 

landslide precipitated the 

emergency construction of 

approximately 700 feet of 

rocked bank armoring.  

 

2006 habitat survey of Lower 

South Fork indicates that there 

was some loss of hardened bank 

in these reaches likely due to 

high flow events (2003?).  

Feet of hardened bank allowed in 

Chinook salmon reaches 

SC Annually Annually 2006 activities: 700 feet 

(Steelhead Haven)   

TMDL water quality cleanup plan 

completed 

DOE Annually Legal due 

date 

Draft implementation plan 

distributed March 2007. 

Stream temperature (7-day running 

average high) 

DOE Annually Five years Method for determining and 

presenting this information has 

not been developed. 

Acres of habitat conserved CLC Annually Annually Squire Cr. Property acquired 

(ST); 57 acres protected through 

floodplain conservation 

easement (Arlington). Arlington 

reports that Type 3 stream 

buffers increased from 60 to 100 

feet and each side of the stream.    

 

Table 3. Harvest Monitoring 

Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 

2006 Activities 

Non-incidental % or number of fish 

harvested 

ST Annually Annually ~5% mortality related to harvest and escapement (2001; last year for 

which there is data); 30% targeted harvest (2001) 

Incidental % or number of fish 

harvested 

ST Annually Annually Unknown if Stillaguamish Chinook salmon are caught incidentally. 

Canada % or number of fish 

harvested 

ST Annually Annually 4.9% (net and troll; 2001) 

Harvest %; adult escapement ST Annually Annually 30% harvest (2001); escapement 64.3% (2001) 
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Table 4. Hatchery Monitoring 

Monitoring Element 
Lead 

Agency 

Reporting 

Frequency 

Evaluation 

Frequency 

2006 Activities 

Portion/geographic distribution of 

population selected for 

conservation hatchery program 

ST Annually Annually Program broodstock is collected from pools; they are assumed to represent 

the natural characteristics of the population based on collection of program 

spawners throughout the assumed range of NF stock.  

Number and size of smolts released ST Annually Annually 241,765 BY (brood year) 2005 smolts released (included experimental 

release of 8000+ yearlings); met goal of 220,000   

Egg to release survival (%) of 

hatchery fish 

ST Annually Annually 70% egg-to-release survival (BY 2005) 

Size distribution, outmigration 

timing of hatchery and natural 

juveniles 

ST Annually Annually BY 2005 hatchery smolts were again larger than natural smolts; migration 

timing nearly identical. 

Age and sex composition, time and 

area of spawning of returning 

hatchery and natural adults 

ST Annually Annually 4 -year old fish made up 73% of wild spawners; age composition of 

hatchery origin (HOR) and natural origin (NOR) spawners was similar; 

43% of spawners were males, not distinguished for HORs, NORs;  timing 

and areas of spawning of HORs and NORs displayed no significant 

differences; 48% of spawners were HORs. 

Relative productivity of natural 

spawners versus hatchery fish 

ST Annually Annually BY 1998 (most recent year for which return data is available) HOR had 

productivity (recruits/spawner) of 3.5; NOR productivity unknown. Due to 

challenges marking program fish from 2002-2004, next new data on this 

monitorable will be provided in 2011. 

Periodic DNA monitoring of the 

hatchery component and naturally 

spawning component of the North 

Fork population 

ST Annually Annually DNA samples collected from BY 2004 HOR and NOR have been 

processed by NOAA Fisheries; no comparative analysis has been 

performed. Samples collected for Brood Year 2005 have not been 

processed. 

 


