
 

 

State of California 
The Resources Agency 

DEPARTMENT OF FISH AND WILDLIFE 
 
 

ANNUAL REPORT 
TRINITY RIVER BASIN SALMON AND STEELHEAD MONITORING PROJECT: 

CHINOOK AND COHO SALMON AND FALL-RUN STEELHEAD RUN-SIZE 
ESTIMATES USING MARK-RECAPTURE METHODS  

2020-21 SEASON 
 
 

 
 
 

 



 

On the cover: Photo of Junction City weir, 2020, courtesy of Irina Irwin. 



 

 

State of California 
The Resources Agency 

DEPARTMENT OF FISH AND WILDLIFE 
 
 
 

ANNUAL REPORT 
TRINITY RIVER BASIN SALMON AND STEELHEAD MONITORING PROJECT:  

 
 

CHINOOK SALMON, COHO SALMON AND FALL-RUN STEELHEAD  
RUN-SIZE ESTIMATES USING MARK-RECAPTURE METHODS  

 
2020-21 SEASON 

 
by 
 

Mary Claire Kier, John Hileman 
and Ken Lindke 

 
 
 
 
 

Northern Region 
Klamath - Trinity Program 

 
 

5341 Ericson Way 
Arcata, CA 95521 

 
 
 
 
 
 
 
 

JULY 2020 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citation: Kier, MC, J. Hileman, and K. Lindke. 2021. Chinook Salmon, Coho Salmon and fall-run 
steelhead run-size estimates using mark-recapture methods; 2020-21 season. Final annual report of the 
CA Dept of Fish and Wildlife, Trinity River Basin Salmon and Steelhead Monitoring Project. Arcata, CA.



 

i 

FOREWORD 
 

This is the California Department of Fish and Wildlifeôs Trinity River Basin Salmon and 
Steelhead Monitoring Project's 32nd annual report to the US Bureau of Reclamation, 
who fund the work through Cooperative Agreement Number R18AC200070.  
 
This report presents work performed on the main stem Trinity River and at Trinity River 
Hatchery. Necessity for performing our Klamath-Trinity basin monitoring activities is 
outlined in several Acts of Congress including Public Law 386 (69 Stat. 719), August 12, 
1955; Public Law 98-541, October 24, 1984; the ñTrinity River Basin Fish and Wildlife 
Management Reauthorization Actò of 1995; and the Trinity River ñRecord of Decisionò, 
2000. 
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ABSTRACT  
 
California Department of Fish and Wildlife's Trinity River Project conducted tagging and 
recapture operations from June 2020 through March 2021 to produce run-size, angler 
harvest, and spawner escapement estimates of spring and fall Chinook Salmon 
(Oncorhynchus tshawytscha), Coho Salmon (O. kisutch), and fall-run steelhead (O. 
mykiss) in the Trinity River basin. Monitoring results inform the Trinity River Restoration 
Programôs adaptive management decision making process and help evaluate progress 
toward achieving fundamental objectives outlined in the Integrated Assessment Plan 
(TRRP 2009). Additionally, run-size estimates are used in annual fishery management 
decisions, feeding into the Pacific Fishery Management Councilôs Klamath River basin 
fishery regulation and harvest allocation process.  
 
Using a Petersen mark-recapture methodology, we estimated 3,309 (95% CI 2,800 ï 
3,864) spring Chinook Salmon migrated into Trinity River basin upstream of Junction 
City weir. The run was comprised of an estimated 709 jacks (433 natural-origin [NOR] 
and 276 hatchery origin [HOR]) and 2,600 adults (551 NOR and 2,049 HOR). Using 
tags returned by anglers we estimate harvest of 69 jack and 76 adult spring Chinook, 
yielding a total escapement of 3,163 fish, including 1,260 spring Chinook that entered 
Trinity River Hatchery and 1,903 estimated natural area spawners. Escapement of 535 
NOR adult spring Chinook Salmon is 8.9% of the Trinity River Restoration Program goal 
of 6,000. 
 
An estimated 24,957 (95% CI 18,553 ï 34,996) fall Chinook Salmon migrated upstream 
of Willow Creek weir in 2020. The run consisted of an estimated 6,607 jacks (2,504 
NOR and 4,103 HOR) and 18,350 adults (7,779 NOR and 10,571 HOR). Using tags 
returned by anglers we estimate harvest of 0 jack and 328 adult fall Chinook Salmon, 
yielding an escapement of 24,629, including 7,104 that entered Trinity River Hatchery 
and 17,525 estimated natural area spawners. Escapement of 7,640 NOR adult fall 
Chinook Salmon is 12.3% of the 62,000 fish Trinity River Restoration Program goal. 
 
Both Coho Salmon run-size and escapement in the Trinity River upstream of Willow 
Creek weir were estimated at 3,362 (95% CI 2,561 ï 4,480), as no Coho Salmon were 
reported as harvested. The escapement consisted of 1,974 jack (47 NOR and 1,927 
HOR) and 1,388 adults (173 NOR and 1,214 HOR). Escapement of 173 NOR Coho 
Salmon adults was 12.4% of the Trinity River Restoration Program goal of 1,400 fish. 
 
Using a Petersen mark-recapture methodology we estimated 3,349 (95% CI 2,434 ï 
4,858) adult fall steelhead returned to the Trinity River basin upstream of Willow Creek 
weir. Anglers harvested an estimated 53 adult fall steelhead upstream of the weir, 
leaving 3,296 (1,936 NOR and 1,360 HOR) fish as potential spawners. Escapement of 
1,936 NOR adult steelhead is 4.8% of the 40,000 fish Trinity River Restoration Program 
goal. 
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PROJECT OBJECTIVES 
 

¶ Determine run-size, age composition, hatchery/natural origin proportions, 
distribution, and timing of adult Chinook Salmon (Oncorhynchus tshawytscha), 
Coho Salmon (O. kisutch), and steelhead (O. mykiss) in the Trinity River basin 
[Integrated Assessment Plan (IAP) assessment 13A ï ñMonitor adult escapement 
of hatchery and naturally produced spring and fall Chinook, coho, and fall 
steelhead (TRRP, 2009)]ò. 

¶ Determine in-river sport angler harvest and spawner escapements of Trinity 
River Chinook Salmon, Coho Salmon, and steelhead [IAP assessments 16A, 
17A, 18A, and 19A ï ñMonitor harvest (tribal, sport and commercial) of naturally 
produced spring Chinook, fall Chinook, coho and steelhead]ò. 

 
 

1. INTRODUCTION 
 
The California Department of Fish and Wildlife's (CDFW) Trinity River Project (TRP) 
annually monitors run-size and spawner escapement of spring Chinook Salmon in the 
Trinity River basin upstream of a weir near Junction City, California and the run-size and 
spawner escapement of fall Chinook Salmon, Coho Salmon, and adult fall steelhead 
(steelhead) in the Trinity River basin upstream of a weir near the town of Willow Creek, 
California. The project is conducted in cooperation with Hoopa Valley Tribal Fisheries 
(HVTF). We use a Petersen mark-recapture methodology to estimate run-size (the 
number of fish estimated to migrate from the ocean) into the Trinity River basin 
upstream of the weir sites. Spawner escapement is the number of fish that survive in-
river tribal and recreational harvest to spawn in natural areas or enter Trinity River 
Hatchery (TRH). This is a continuation of studies that began in 1977.  
 
Results from this investigation are provided to the Trinity River Restoration Program 
(TRRP) to help evaluate program objectives including natural-origin (NOR, progeny of 
fish that spawned in the river) salmonid escapement goals (13A, 17A, 16A, 18A and 
19A) outlined in the IAP (TRRP 2009). Current Trinity River basin adult escapement 
goals set by the TRRP for NOR adults are 6,000 spring Chinook Salmon, 62,000 fall 
Chinook Salmon, 1,400 Coho Salmon and 40,000 steelhead. Similar goals for hatchery 
adult escapement are 3,000 spring Chinook, 9,000 fall Chinook, 2,100 Coho and 10,000 
steelhead. Estimates from this project are used to assess progress toward the goals 
stated in the Record of Decision (ROD) (Interior, 2000), including increasing harvest 
opportunity for dependent fisheries. Data are also used in the short term to inform 
adaptive management decisions and stock management through the Pacific Fishery 
Management Council process, and in the long term for trend analysis in pre- and post-
ROD fish populations, cross-functional ecological and physical evaluations, composition 
(race and proportion of hatchery-marked1 or TRP-tagged2 fish), spatial distribution, and 
timing of salmonid runs in the Trinity River basin.   

 
1 Adipose fin-clipped and/or coded-wire-tagged HOR Chinook and steelhead, and right-maxillary (RM)-clipped Coho.  
2 Serially numbered ñspaghettiò tags applied by CDFW to salmonids on their up-river migration (spawning run). 
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2. METHODS 
 
Our general study design employs a simple Petersen single mark-recapture experiment 
in which fish are marked at a weir (located near Junction City or Willow Creek), then 
recaptured at a single recovery location, TRH. A tag return program is integrated into 
the study design to estimate angler sport harvest. These methods have been followed 
essentially unchanged for the 43 years this project has been underway.  
 

2.1. Trapping , Tagging , and Marking  
 
2.1.1. Locations and Periods 

 
Trapping and tagging operations were conducted from June 9 through November 16,  
2020 by TRP and HVTF personnel at two temporary weir sites located on the main stem 
Trinity River (Figure 1). 
 
Junction City weir (JCW) was located near the town of Junction City at approximately 
136.5 river kilometers (rkm) (~river mile [rm] 84.4)] upstream from the Klamath River 
confluence near Weitchpec (40° 41' 0.24" N, 123° 1' 37.71" W). The JCW was operated 
June 9 through October 2, 2020, primarily to capture, bio-sample, and tag spring 
Chinook Salmon. 
 
Willow Creek weir (WCW) was located near the town of Willow Creek at approximately 
41.8 rkm (~rm 26.0) upstream from the Trinity River's confluence with the Klamath River 
(40º 56ô 43.8ò N, 123º 36ô 47.016ò W). The WCW was operated September 13 through 
November 16, 2020, primarily to capture, bio-sample and tag fall Chinook Salmon, 
Coho Salmon, and adult steelhead. 
 
Trinity River Hatchery is located at rkm 179.8 (~rm 111.7) just downstream of Lewiston 
Dam, the current terminus of anadromy on the main stem Trinity River. Pre-release 
clipping of fish reared at TRH is performed by TRP and HVTF staff to identify fish of 
hatchery origin. All steelhead and 25% of Chinook Salmon produced at TRH are 
adipose fin-clipped (ad-clipped) prior to volitional release. Additionally, ad-clipped 
Chinook have coded-wire tags (CWT) inserted into their snout cartilage. All Coho 
Salmon reared at TRH have their right maxillary bone (RM) clipped as a hatchery 
identifier. Fish returning to TRH comprise the recapture sample for our mark-recapture 
study, and trapping was conducted there from September 3, 2020 through March 9, 
2021.  
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Figure 1. Location of trapping/tagging weirs near Willow Creek and Junction City, and Trinity 
River Hatchery, in the Trinity River basin, 20 20.

2.1.2. Weir and Trap Design 
 

Bertoni (Alaskan-style) weirs operated at both sites consist of fixed picket sections, trap 
boxes (1-2 per weir) and a boat gate. Weirs were supported by wooden tripods set 2.5 
m (8 ft) apart. Weir panels consisted of 3.0 m x 1.9 cm (10 ft x ¾ in) electrical conduit 
spaced less than 5.1 cm (2 in) apart on center, leaving a gap of 2.5 cm (1 in) between 
conduit pieces. Conduit was supported by three sections of aluminum channel arranged 
0.92 m apart, which were connected to supporting tripods. The tripods were anchored 
with cable to 1.8 ï 2.5 m (6-8 ft) T-posts driven into the stream bottom. Weir panels 
were angled at roughly a 45° angle, with the top of the weir standing 1.8 m above the 
river bottom (Figure 2 and Figure 3). 
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Figure 2. Photograph of Alaskan -style weir, tripods, support channels , and conduit (looking 
upstream).   

 

 

Figure 3. Junction City  weir  configuration  in 2020. This shows the weir in trapping mode . Flow is 
right to left.  The water turbidity is a result of upstream restoration work.   












































































































































































































