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INTRODUCTION 
 
The Oregon Department of Fish and Wildlife (ODFW) is continuing a multi-year study designed 
to develop methods to provide reliable estimates of fall Chinook salmon Oncorhynchus 
tshawytscha spawner escapements for the Siuslaw River.  This study is part of a larger effort to 
develop similar high-quality escapement estimates for fall Chinook in Oregon coastal basins in 
order to meet Oregon’s Pacific Salmon Treaty (PST) monitoring responsibilities.  Funding for 
this study was provided by the U.S. Southern Boundary Committee of the Pacific Salmon 
Commission (PSC) pursuant to the 1999 Letter of Agreement (LOA).  Three stock aggregates 
have been identified to originate from Oregon coastal basins.  These aggregates are thought to 
represent distinct genetic and behavioral characteristics and are managed separately.  The North 
Oregon Coast (NOC) and Mid Oregon Coast (MOC) are the two stock aggregates that are north 
migrating, and are subjected to the Chinook Technical Committee’s (CTC) Aggregate 
Abundance Based Management (AABM) program (PSC 1997).  The Siuslaw River is one 
component of the NOC aggregate. 

 
Current monitoring programs for Oregon coastal fall Chinook do not meet the standards required 
by the 1999 PST agreement for the management and rebuilding of Oregon coastal Chinook 
stocks.  Prior to the 1999 agreement, the PST Chinook management regime required less 
rigorous escapement estimates, requiring only data sufficient to assess long-term trends in 
escapement.  Following the 1999 agreement, Oregon is now obligated to improve its escapement 
monitoring methods to provide the level of accuracy specified by the Chinook Technical 
Committee (CTC), to satisfy both the Section 9 assessment of escapement, and to provide 
reliable abundance forecasts to set the harvest for the next fishing season.  The ODFW has 
conducted standard surveys for more than 50 years to monitor the status of Chinook stocks along 
coastal Oregon (Jacobs and Cooney 1997).  A total of 56 standard index spawner surveys, 
totaling 45.8 miles, are monitored throughout 1,500 stream miles on an annual basis to estimate 
peak escapement levels and track trends of north-migrating stocks.  Although counts in these 
standard surveys may be sufficient to index long-term trends of spawner abundance, they are 
considered inadequate for deriving dependable annual estimates of spawner escapement at the 
level of precision required under the 1999 PST agreement.  These surveys were not selected 
randomly and cannot be considered representative of coast-wide spawning habitat.  Also, fall 
Chinook are known to spawn extensively in mainstem reaches and large tributaries, which are 
often not conducive to foot surveys.  The ODFW is investigating the utility of establishing 
calibrated index counts as an efficient means to provide estimates of spawner escapements.  
 
The Siuslaw River Chinook stock was designated as one of three escapement indicator stocks for 
the NOC aggregate in the 1999 PST, Chinook Chapter.  For a river to be fully functional as an 
indicator stock for the NOC or MOC aggregate, three components are necessary:  1) an existing 
or planned biologically based escapement goal, 2) a relatively precise annual estimate of the total 
freshwater escapement, and 3) a relatively precise annual estimate of freshwater harvest. 
 
The goal of this study is to develop methods for precisely estimating the annual escapement of 
adult Chinook salmon in the Siuslaw River, and to annually update a brood-year run 
reconstruction for this stock in partial fulfillment of the requirements for an escapement indicator 
stock.  These data will augment the stock-recruitment analysis that is underway to refine the 
biologically-based escapement goal for the basin, permit post season assessment of management 
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success at meeting escapement goals, and enable managers to calibrate escapement estimates in 
the Siuslaw River and other NOC basins with surveys that are based on less precise random and 
standard selection methodologies.  

 
An experimental tagging was implemented in 2002 using the 2001 brood-year of wild smolts of 
the Siuslaw River Chinook salmon stock.  This was the first attempt to capture and tag wild 
Chinook juveniles in an Oregon coastal river.  The Pacific Salmon Commission (PSC), through 
the authority of the CTC, has instructed each treaty party to implement and annually maintain an 
exploitation rate indicator (ERI) stock program.  Since 1986, a domestic stock of coastal Oregon 
Chinook has been coded wire tagged (CWT) to serve as the ERI stock for the NOC.  This ERI 
stock has historically used the Salmon River Hatchery as the source of tagged fish.  Due to 
severe Oregon state budget shortfalls in 2002, the ODFW planned to terminate operation of this 
hatchery as a cost cutting measure.  Because the CTC relies upon the ERI stocks to model the 
distribution and abundance of Chinook in the AABM fisheries managed through the PSC, it was 
necessary to find an alternative group to adipose mark and coded wire tag (Ad+CWT) for 
exploitation monitoring.  As a response to the potential loss of the only Oregon coastal ERI 
stock, the ODFW conducted an experimental project in the Siuslaw River to determine the 
feasibility of tagging a wild population of Chinook from the NOC stock aggregate.   Because the 
agency had a sampling team already operating in the Siuslaw River in 2002, it was most cost 
effective to use this team to conduct a wild smolt capture and tagging program in this basin. 

 
There have also been questions regarding the use of domestic stocks to represent wild stocks in 
exploitation monitoring.   Hatchery-produced Chinook from the Salmon River Hatchery 
generally mature at an earlier age than their wild counterparts.  If this is a generalized case 
between a hatchery stock and other wild stocks, then the use of the domestic stock will cause 
errors in the PSC’s exploitation rate analysis, and subsequently in the abundance estimates used 
to determine annual catch quotas in the AABM fisheries.  Use of a wild exploitation indicator 
stock might avoid this bias.  
 
In order to assess the feasibility of using naturally-produced Chinook from the Siuslaw River as 
an ERI Stock, it is necessary to have statistically sound sampling programs of both the in-river 
sport fishery and spawning escapement during the years of predominate returns of (Ad+CWT) 
Chinook marked in 2002.  If the (Ad+CWT) marked Siuslaw River Chinook survive in sufficient 
numbers and sampling can successfully be implemented, the ERI stock program could be 
relocated to the Siuslaw River if necessary, and still provide continuity with past data and CTC 
analysis needs.  A freshwater/estuarine creel survey was initiated in 2005, in conjunction with an 
existing mark-recapture study focusing on Chinook salmon in the Siuslaw basin to assess 
freshwater harvest and spawner escapement.  A carcass-recovery program is also necessary to 
augment the collection of CWT samples and derive a confident estimate of CWT returns. 
 
This study is part of an on-going effort to examine the appropriateness of using hatchery-bred 
CWT fish as surrogates for geographically co-located naturally-produced stocks in exploitation 
rate analysis.  The following is a report on the progress of work conducted in 2005 on the CWT 
recovery project funded through U.S. CTC Southern Boundary funds.  This project is designed to 
assess the advantages of a wild ERI stock over the domesticated Salmon River ERI stock.  Final 
analysis and comparisons will be conducted following data collection from the final run year of 
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2001 brood-year Siuslaw River Chinook, with a final report to be completed in the summer of 
2007.  
 

 
OBJECTIVES 

 

1. Estimate the number of coded-wire-tagged 2001 brood-year wild Siuslaw River Chinook 
escaping to spawn naturally in the Siuslaw River in 2005. 

2. Determine the adequacy of Salmon River hatchery-reared stock for use as an ERI stock for 
the NOC aggregate management unit.  Compare rates of exploitation between the Salmon 
River hatchery stock and the wild production stock from the Siuslaw River.  Performance 
measures will include ocean catch distribution, age at maturity, and exploitation rates among 
fisheries. 

3. Determine if the Siuslaw River wild stock is a more appropriate stock to use for the ERI for 
the NOC aggregate.  

 
 

STUDY AREA 
 
The Siuslaw River basin is a 2,041 km2 watershed located in Oregon’s Coast Range (Figure 1).  
Most of the lower watershed riparian zones are privately owned, and consist of small estuaries 
with tidally influenced riverine channels that are 10-20 miles in length.  The upper watershed has 
multiple ownerships including commercial forestry companies, the Siuslaw National Forest, and 
the Bureau of Land Management.  Watershed elevations range from sea level to 3,900 ft.  Water 
flows average 1,985 cfs and range from 45 to 49,400 cfs.  
 
The Siuslaw River is the southernmost river within the NOC aggregate and drains approximately 
600 square miles of watershed.  The mainstem is approximately 85 miles from the confluence 
with the North Fork to the end of Chinook spawning habitat at the confluence with Pheasant 
Creek.  The river enters the estuary near the town of Florence along the mid-Oregon coast.  The 
North Fork and Lake Creek are the two major tributaries of the basin.  The North Fork enters 
directly into the bay at Florence, and is approximately 30 miles in length from the mouth to the 
forks of the West Branch and Sam’s Creek.  The confluence of Lake Creek is located at the 
community of Swisshome at river mile (RM) 28 and is approximately 19 miles in length from 
the mouth to the outlet of Triangle Lake. 
 

 
STUDY METHODS 

 
Mark and Recapture 

 
A Petersen mark-recapture experiment was conducted to estimate the total number of large (>60 
cm fork length) Chinook escaping onto the spawning grounds of the mainstem Siuslaw River.   
The first capture event took place in the mainstem of the river at Mapleton (RM 20).   
Entanglement nets were used as in past years, having been proven to efficiently capture fish 
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without injury.  Samplers were trained to retrieve the net whenever motion of the floats indicated 
a capture.  Fish were removed from the net immediately and placed in large aluminum live wells 
equipped with circulation pumps to oxygenate the water.  All captured Chinook had their length 
measured and gender noted.  An operculum punch was applied to fish in good health.  Scales 
were taken from a random sample for age analysis, and then released to continue their spawning 
migration.  It is assumed that operculum marks are identifiable and not subject to loss.  The 
location of the operculum mark was changed periodically to detect temporal bias of mark 
recovery on the spawning grounds. 
 

 
 
Figure 1.  Siuslaw River Basin with capture and standard survey site locations identified.  
Includes major spawning tributaries for fall Chinook salmon. 

 
 

Extensive spawning surveys were implemented to maximize the recapture of marked fish as 
carcasses.  All Chinook carcasses were measured for length from mid-eye to posterior scale 
(MEPS) and gender was noted.  Fish were also checked for an operculum punch, presence or 
absence of an adipose fin, and scales were taken for age analysis from a random sample of fish.  
Snouts were removed from all carcass samples missing the adipose fin for retrieval and future 
decoding of the coded-wire tag.   
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Age Composition Sampling 
 
Scales were collected from a random sample of both live Chinook captured during netting 
activities and Chinook carcasses sampled on the spawning grounds.  There were approximately 
100 scale samples collected during the live capture event, and about 600 from spawning ground 
carcasses.  
 
Fish age is determined by counting winter annuli.  Total age is computed as the count of all 
annuli plus one.  Four to five scales taken from each side of sampled fish provides an adequate 
sample for aging purposes.  Scale samples collected in the field were placed into paper envelopes 
for future mounting on gummed cards in the laboratory.  An acetate impression of each scale was 
then produced using a heat press.  Experienced staff will determine age by visual interpretation.  
Two separate readers will independently age each sample and disagreements will be resolved by 
a third joint reading by both readers.  All biological data recorded for each scale sample will be 
transcribed to a database and cross-referenced to the recovery data.  Aging of scale samples 
collected in 2005 should be complete by the end of March 2006. 
 

 
ANALYSIS METHODS 

Spawner Escapement 
 
Extensive spawning ground surveys were implemented to maximize the recapture of operculum-
marked fish as carcasses.  All samples with missing adipose fins had the snouts taken for lab 
analysis of tag identity.  Analytical methods for the Petersen estimator will follow descriptions in 
Arnason, et al. (1996) and Schwartz and Taylor (1998) and use the program SPAS (stratified 
Population Analysis System). Using the basic formula: 

 
    N = [(m+1)(s+1)÷(r+1)] – Ci 
 

Where: N = number of large Chinook escaping to spawn; 
 Ci = estimated catch of Chinook in area upstream from first capture site; 
 m = number of large Chinook tagged at first capture; 
 s = number of carcasses sampled in multiple recapture surveys; 
 r = number of tagged carcasses sampled in multiple recapture surveys. 
 

Wild Stock CWT Exploitation 
 
To estimate the total number of age 4 tagged fish the total spawning estimate is divided by the 
number of fish encountered during the recapture events.  This factor is multiplied by the number 
of CWT recoveries observed in the second capture event: 
 
St = S/s * ct  
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Where:  St = total estimated number of Chinook spawners with coded wire tags;   
S = total estimated number of Chinook spawners escaping into the Siuslaw River; 

 s = number of carcasses sampled in multiple recapture surveys; 
ct = number of Ad+CWT carcasses sampled in multiple recapture surveys. 

 

Age and Sex Composition Analysis 
 
If the population estimate is not stratified by size or sex, the proportion of Chinook at age from 
the scale analysis will be used to estimate the abundance of Chinook at age for the population.  
The variance will be determined using a simple variance of a product: 

 
If the mark-recapture experiment was stratified by size or sex, then to estimate the age 
composition of the whole population the following equations are used: 

 
  pij=nij/ni 

 
where: 
 ni = the number sampled from stratum I in the mark-recapture experiment. 

Nij  =  the number sampled from stratum I that belong to age group j. 
pij = the estimated fraction of the fish in age group j in stratum I. 

 
with variance: 
 

v[pij] = pij(1-pij)/(ni-1) 
 
The estimated abundance of age group j in the population (Nj) is:  
 

Nj = ∑(pijNi) 
 
where:  

Ni = the abundance in stratum I of the mark-recapture experiment. 
 
With variance: 
 

v[Nj] = ∑(v[pij]Ni
2+v[Ni]pij

2-v[Nij]v[pij]). 
 
The estimated fraction of the population belonging to age group j (pj) is: 
 

pj = Nj/N  where N=∑ Ni. 
 
With variance: 

( ) ( ) ( ) ( )[ ]∑ −+=
i

iiiii pNpNNpN ˆvarˆvarˆˆvarˆˆvar)var( 22
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v[pj] = ∑v[pij]{Nj/N}2 + ∑(v[ni] (pij-pj) 2/N2 

 
 
 

RESULTS 

Spawner Abundance Estimates 
 
We captured and released 441 fall Chinook from September 19, 2005 through November 2, 
2005.  Of these, 24 were jacks and will be excluded from the analysis.  Of the 417 adult fish 
marked and released, 211 were males and 206 were females.  Creel analysis indicates a 9% 
harvest rate of marked fish from the Siuslaw River freshwater fishery.  The Petersen estimate 
was subsequently adjusted accordingly by subtracting 62 fish from the total adults marked.  We 
inspected 3,044 Chinook carcasses on the spawning grounds, all of which were adult fish (>600 
mm fork length, >510 mm MEPS) with intact opercula that could be included in the analysis.  
There were 87 marked carcasses recaptured on the spawning grounds.  Using Petersen 
techniques, spawner abundance is calculated at approximately 12,317 with a relative precision of 
9.4%.   
 
Chi-square analysis of the 2005 data indicates a temporal bias was detected in the distribution of 
sexes for the Siuslaw basin (Appendix B). The stratified estimate for both 2001 and 2002 were < 
10% of the pooled Petersen estimate, thus stratified estimates were not conducted in 2005 and 
the pooled Petersen was assumed to adequately represent the escapement abundance.   
The unexpectedly low number of first event captures is thought to be due to early rains and 
increased river flow, which distributed Chinook immediately to the spawning grounds, and away 
from the usual holding areas where first capture took place (Figure 2).  The low capture rate may 
also be a function of a low abundance year.  Analysis for bias between capture events has not yet 
been conducted.   

 
 



 

 11

 
 
Figure 2.  Siuslaw River hydrograph comparing daily flows for October and November 2005 
with 45 year average.  Includes reference points for bank-full and flood stage levels and 
maximum discharge rate for the date.    
 

Wild Stock CWT Exploitation 
 
A total of 41,718 Chinook smolts were captured, adipose marked, coded-wire tagged, and 
successfully released between April 24, 2002 and July 10, 2002.  All (Ad+CWT) fish are 
recovered from ocean fisheries by well established port sampling programs along the entire 
North Eastern Pacific.  Through 2005, these mixed stock fisheries will have encountered age 2, 3 
and 4 year old (Siuslaw?) fish.  Age 2 Chinook are rarely taken in ocean fisheries, while only a 
few age 3 fish are harvested.  Age 4 and 5 fish comprise the major recruitment to ocean fisheries 
for Chinook salmon.  Therefore, the 2001 brood tagged Siuslaw River group would be expected 
to recruit to these fisheries predominantly in 2005 and 2006.  To estimate the total rate of 
exploitation, the freshwater catch and spawning escapement must be determined, as well as the 
ocean fishery catch.   
 
Approximately 50 snouts from adipose-clipped Chinook that were the size of typical 3 year olds 
were collected from the Siuslaw River basin spawning grounds in 2004.  There were 360 
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Chinook sampled and 35 snouts collected from adipose-clipped Chinook during creel interviews 
in 2005.  An additional 106 snouts were collected on the spawning grounds in 2005.   This 
suggests good survival of the 2001 brood and an ample abundance of CWT Chinook available 
for recovery in 2006.   

 
Age Structure  
 
Siuslaw basin fall Chinook were dominated by age 4 individuals on the spawning grounds in 
2001-2003, and by age 5 individuals in 2004.  The age-by-sex structure on the spawning grounds 
in the Siuslaw River basin indicate a shift towards older fish from 2001 through 2004.  The 
proportion of age 3 Chinook decreased from 22%-34% in 2001-2002, to 7%-9% in 2003 and 
2004, while the proportion of age 5 increased every year from 13% in 2001 to 59% in 2004.  Age 
5 Chinook were predominantly female while the sex ratio of the age 4 populations was nearly 1:1 
for all 4 years of the study (Table 1).  

 
 

DISCUSSION 
 

In 2002, the Salmon River Hatchery was scheduled to be closed, however ODFW was able to 
rear fall Chinook to juvenile stage and mark them (Ad+CWT) before they were released.  This 
group will continue to be used as the ERI stock for the NOC aggregate until the hatchery is 
closed or a suitable wild stock can be found to replace them.  The completion of the Siuslaw 
project will be enable us to compare the following attributes between these two stocks (Objective 
3): 

 

A)  Ocean catch distribution; 

B)  Age at maturation; and 

C)  Exploitation rates across fisheries. 

 
If the three attributes compared are similar between stocks and survival is high enough to allow 
sufficient recoveries of Siuslaw fish in major fisheries, this wild stock could serve as an NOC 
Exploitation Rate Indicator.  The 2001 brood experimental tagging resulted in 41,000 marked 
(Ad+CWT) fish.  Although the guideline is for 200,000 tagged juveniles, with adequate survival 
this wild stock may provide sufficient recoveries in fisheries to meet CTC requirements.  Staff 
has indicated that up to 100,000 Siuslaw River juvenile Chinook could potentially be marked if 
necessary to improve confidence.  If this stock is found to be comparable to the Salmon River 
domestic stock as an Exploitation Rate Indicator, we could therefore expect to more than double 
the recoveries experienced with the 2001 brood. 
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Table 1.  Age and sex distribution of Chinook salmon recovered on the spawning grounds in the Siuslaw River basin, 2001-2005. 
 2001 2002 2003 2004 2005 
 

Age 
% of 
Total 

 
Count 

Males/ 
Females 

% of 
Total 

 
Count 

Males/ 
Female 

% of 
Total 

 
Count 

Males/ 
Females 

% of   
Total 

 
Count 

Males/ 
Females 

% of    
Total 

 
Count 

Males/ 
Females 

2 <1% 4 3/1 3% 56 55/1 <1% 9 8/1 2% 60 60/0 <1% 2 2/0 
3 22% 248 222/26 34% 618 555/65 7% 114 95/19 9% 238 194/44 10% 63 54/9 
4 64% 740 365/375 41% 727 386/341 69% 1154 603/551 29% 810 447/363 45% 268 129/139 
5 13% 149 47/102 22% 391 123/268 23% 387 126/261 59% 1618 572/1046 36% 217 83/134 
6 <1% 8 1/7 <1% 3 2/7 <1% 18 6/12 1% 34 16/18 8% 50 11/39 
7 0% 0 0 0% 0 0 0% 0 0 0% 0 0 <1% 1 0/1 

Total   1,149     1,795     1,682     2,760    601  
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We assume that the tagged juvenile Chinook will have a total brood survival of between 2.5% – 
5%.  This is based on information from tagged fish from the Salmon River, which have shown a 
brood survival as high as 3%, and we presume wild fish would have a superior survival than 
hatchery fish.  Past studies have yielded about 4,000 Chinook carcasses sampled annually during 
spawning surveys on the Siuslaw River.  If we assume historical estimates of age structure and 
marine harvest rates (Table 2), and we also assume up to 40% freshwater harvest rate, then we 
can reasonably predict ocean escapement and sample sizes at age for both the freshwater harvest 
and spawner escapement of the 2001 brood CWT Chinook (Table 3).   Based on recoveries 
during the 2005 field season, current sample sizes should be adequate to make reliable 
exploitation rate estimates in 2006. 
 
 
Table 2.  Estimated age at return and estimated ocean harvest rate by age of the 2001 brood of 
Siuslaw River Chinook salmon. 
 Age 2 Age 3 Age 4 Age 5 

Maturation Schedule 10% 20% 40% 30% 

Ocean Harvest Rate 5% 10% 25% 25% 
 
 
Table 3.  Estimated CWT recoveries of 2001-brood year fall Chinook from the freshwater 
fishery and spawning grounds in the Siuslaw River basin in 2005 and 2006.   

Assumed 
Survival 

Return  
Age 

Return  
Year 

Predicted 
FW 

Harvest 

Est’d 
Recoveries 

Creel (Actual) 

Predicted 
Number 

Spawners 

Est’d Recoveries 
Spawning 

Grounds (Actual) 

5.0% 4 2005 273 55 (35) 410 82 (105) 
5.0% 5 2006 183 37 274 55 
2.5% 4 2005 123 25 (35) 185 37 (105) 
2.5% 5 2006 58 12 86 17 

 
 
This project has the highest priority due to continuing state budget deficits and additional 
reductions in the State of Oregon budget.  The possibility remains that the Salmon River 
hatchery may be closed due to future legislative actions.  Oregon must maintain its obligation to 
the Pacific Salmon Treaty, and provide the necessary information on ERI stocks for the large 
group of Oregon coastal stocks that contribute significant numbers of Chinook to the AABM 
fisheries.  Stock assessment of those natural stocks that are harvested in areas governed by the 
PST must be brought up to a standard that is reliable to adequately protect healthy levels of 
natural production.  
 
This project will be continued in 2006 to recover the age 5 Chinook returning to the spawning 
grounds of the Siuslaw River.  At present, the ERI stock program at Salmon River is being 
funded from the PSC U.S. Section base budget, and it is assumed any relocation to the Siuslaw 
River or other basin would use these funds.   
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APPENDIX A.  Detection of size-selectivity in sampling and its effects on estimation of size 
composition.  [Taken directly from Pahlke et al. 1999, developed by Dave Bernard, Alaska 
Dept. of Fish and Game, Anchorage, AK]. 
 

Results of Hypothesis Tests (K-S and χ2) on 
lengths of fish MARKED during the First 
Event and RECAPTURED during the 
Second Event 

 Results of Hypothesis Tests (K-S and χ2) on 
lengths of fish CAPTURED during the First 
Event and CAPTURED during the Second 
Event 

 
Case I: 
      “Accept” Ho                          “Accept” Ho    
  There is no size-selectivity during either sampling event. 
 
Case II: 
      “Accept” Ho                          Reject Ho      
There is no size-selectivity during the second sampling event but there is during the first. 
 
Case III: 
       Reject Ho                        “Accept” Ho   
There is size-selectivity during both sampling events. 
 
Case IV: 
       Reject Ho                   Reject Ho 
There is size-selectivity during the second sampling event; the status of size-selectivity during 
the first event is unknown. 
 
Case I:  Calculate one unstratified abundance estimate, and pool lengths, sexes, and ages from 
both sampling events to improve precision of proportions in estimates of composition. 
 
Case II:  Calculate one unstratified abundance estimate, and only use lengths, sexes, and ages 
from the second sampling event to estimate proportions in compositions. 
 
Case III:  Completely stratify both sampling events, and estimate abundance for each stratum.  
Add abundance estimates across strata to get a single estimate for the population.  Pool lengths, 
ages, and sexes from both sampling events to improve precision of proportions in estimates of 
composition, and apply formulae to correct for size bias to the pooled data.  
 
Case IV:  Completely stratify both sampling events and estimate abundance for each stratum.  
Add abundance estimates across strata to get a single estimate for the population.  Use lengths, 
ages, and sexes from only the second sampling event to estimate proportions in compositions, 
and apply formulae to correct for size bias to the data from the second event.  
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APPENDIX B.  Results of Chi-square tests for bias. 
 
Appendix Table B-1.  Siuslaw River basin Chi-square spatial analysis of male vs. female 
Chinook by subbasin 2005 (>510 MEPS;  Subbasin 1=Mainstem, subbasin 3=Lake Creek and 
tributaries ). 
 Observed  Expected   
Subbasin Male Female Sum Male Female Chi-test d.f. 

1 144 131 275 134 141 0.227 1 
3 1,332 1,412 2,744 1,342 1,402    

Sum 1,476 1,543 3,019 1,476 1,543     
 
 
Appendix Table B-2.  Siuslaw River basin Chi-square spatial analysis of marked vs. unmarked 
Chinook by subbasin 2005 (>510 MEPS; Subbasin 1=Mainstem, subbasin 3=Lake Creek and 
tributaries). 

 Observed   Expected     
Subbasin Marked Unmarked Sum Marked Unmarked Chi-test d.f. 

1 7 268 275 8 267 0.733 1 
3 80 2,673 2,753 79 2,674    

Sum 87 2,941 3,028        

(includes carcasses with unknown sex) 
 
 
Appendix Table B-3.  Siuslaw River basin Chi-square temporal analysis of male vs. female 
Chinook by Julian week 2005 (>510 MEPS). 

 Observed Expected   
Week(s) Male Female Sum Male  Female Chi-test d.f. 

43 59 53 112 55 57 0.0008 7 
44 120 102 222 109 113    
45 253 228 481 235 246    
46 389 406 795 389 406    
47 338 328 666 326 340    
48 132 153 285 139 146    
49 144 188 332 162 170    

50, 51 41 85 126 62 64    

Sum 1,476 1,543 3,019         
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Appendix Table B-4.  Siuslaw River basin Chi-square temporal analysis of marked vs. unmarked 
Chinook by Julian week 2005 (>510 MEPS). 

 Observed Expected     
week(s) Marked Unmarked Sum Marked Unmarked Chi-test d.f. 

43, 44 6 328 334 9 325 0.4106 5 
45 15 470 485 14 471    
46 18 777 795 23 772    
47 26 643 669 19 650    
48 8 279 287 8 279    

49-51 13 445 458 13 445    

Sum 86 2,942 3,028         

 


