
1 

 

Blue Creek Chinook Outmigration Monitoring 

 
 

 
 

 

2011 Technical Memorandum 
 

 

Prepared by: 
 

Andrew Antonetti and Erika Partee 

Yurok Tribe Fisheries Program 

PO Box 1027 – Klamath, California 95548 

 

In Partnership with: 
 

National Marine Fisheries Service 

Pacific Coastal Salmon Recovery Fund 

 

 

 

 

 

October 2012 



 2 

 

Introduction 

 

The Klamath River Basin contained bountiful anadromous fish runs historically, 

supporting indigenous peoples throughout the region.  Anthropogenic activities over the 

last 150 years, coupled with natural events, have resulted in widespread reduction and 

degradation of habitat causing substantial declines of anadromous salmon runs.  The 

Lower Klamath Sub-basin, which encompasses all tributaries downstream of the Trinity 

River confluence, has been subjected to substantial timber harvest and related road 

construction over the last 60 years.  These activities, occurring in a region with steep, 

naturally erodible terrain and high annual rainfall, have contributed to widespread 

streambed sedimentation and associated habitat degradation and native fish run declines 

throughout the Sub-basin (Gale and Randolph 2000).  Concern over diminishing runs 

resulted in the 1997 listing of Klamath Basin coho salmon (Oncorhynchus kisutch) as 

threatened under the Endangered Species Act (ESA).  Klamath River chinook salmon (O. 

tshawytscha), steelhead (O. mykiss) and coastal cutthroat trout (O. clarki clarki) 

populations were also petitioned for ESA listing, and despite the listings being 

determined “Not Warranted”, concern continues to exist over their status and long-term 

trends. 

Blue Creek is the largest and most pristine tributary to the lower Klamath, and 

correspondingly supports the largest anadromous fish populations in the Sub-basin.  Out 

of concern over the proposed collection of broodstock for Lower Klamath small-scale 

rearing projects, the U.S. Fish & Wildlife Service (USFWS) initiated a five-year program 

in 1988 to evaluate the status of Blue Creek chinook populations (Longenbaugh and 

Chan 1994).  Following its formation in 1994, the Yurok Tribal Fisheries Program 

(YTFP) assumed responsibility for all monitoring and assessment activities throughout 

the Lower Klamath Sub-basin.  The YTFP initiated monitoring outmigrating smolts from 

the Blue Creek watershed in 1995 and have continued the long-term monitoring over the 

past fifteen years.  The resulting database has provided a means of assessing the 

population trends of Blue Creek salmonids as well as enhancing knowledge of the life 

history of unique Blue Creek fish populations over the past decade.  In addition, this 

project resulted in the ability to assess Blue Creek’s contribution to the overall Klamath 

Basin chinook salmon run size.  Continuation of this monitoring effort will allow for 

ongoing assessment of long-term population trends and further enhance understanding of 

the magnitude and importance of Blue Creek’s fish runs in the Klamath Basin. 

Study Area   

  

Blue Creek is a fourth order drainage that enters the Lower Klamath River at river mile 

(rm) 16.1 (Figure 1).  The headwaters originate in the Chimney Rock and Elk Valley area 



 3 

of the Siskiyou Wilderness, at an elevation of 4,800 feet.  The stream flows southwesterly 

23 miles to its confluence with the Klamath River at an elevation of 40 feet.  The 

watershed drains 81,296 acres (127 square miles) and is the largest tributary to the 

Klamath River downstream of the Trinity River confluence at Weitchpec (rm 43.5).  The 

drainage is steep and mountainous with moderate to high channel confinement present 

throughout the basin (Gale 2009).  The Blue Creek watershed has the highest level of 

precipitation in the Klamath Basin, with annual rainfall averaging approximately 100 

inches in the headwaters, 75% of which occurs between November and March (Helley 

and LaMarche 1973).  Stream discharge data collected in Lower Blue Creek by the U.S. 

Geological Survey (USGS) between 1965-1978 indicate large seasonal flow variations, 

and records during this period ranged from 43 cubic feet per second (cfs) on November 1, 

1965 to 33,000 cfs on March 2, 1972.  Flows during the extreme flood event of 

December 22, 1964, although outside the period of record, were estimated at 48,000 cfs 

(Chan and Longenbaugh 1994).  The recurrence interval of this flood event, based on 

geomorphic evidence as well as radiocarbon analysis and tree ring counts of material 

entrained in historic Blue Creek flood deposits, is estimated to be at least 100 years 

(Helley and LaMarche 1973).   

A natural barrier on the mainstem of Blue Creek is located at rm 15 approximately 0.25 

miles below the confluence of the East Fork (Figure 2).  This barrier, consisting of a very 

steep boulder jammed gorge, results in a complete blockage of upstream anadromous 

migration (Gale 1997a).  Below the barrier, four species of anadromous salmonids are 

present: chinook salmon, coho salmon, steelhead trout, and coastal cutthroat trout.  

Resident rainbow trout are the only species currently present upstream of the anadromous 

barrier, although brook trout (Salvelinus fontinalis) were stocked in the upper reaches at 

an undocumented point earlier in the century (Gale 1997a).   

Three tributaries to Blue Creek have been identified as important for anadromous 

salmonid spawning and rearing and comprise 41% of the watershed area:  the West Fork 

Blue Creek, Nickowitz Creek, and Crescent City Fork Blue Creek.  The Crescent City 

Fork is the largest and lowest gradient tributary accessible to anadromous fish, and both 

salmon and steelhead extensively utilize the tributary (Figure 2).  Small numbers of 

salmon have previously been documented spawning in the lower most mile of the West 

Fork (Gale et al. 1998; Longenbaugh and Chan 1994), with steelhead extensively 

utilizing the majority of the tributary (Hayden 1998; Voight and Gale 1998).  To date, 

only a small number of juvenile and adult salmon have been observed in Nickowitz 

Creek, but juvenile steelhead have been observed extensively throughout the tributary 

(Hayden 1998; Voight and Gale 1998).  A fourth tributary, Slide Creek, has also shown 

importance for steelhead populations.  Slide Creek has a steep gradient near its mouth, 

but the lower two miles have consistently supported three age classes of juvenile 

steelhead (YTFP unpublished survey data). 
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Figure 2.  Map showing location of outmigrant screw trap (red diamond) in Blue Creek drainage, Lower Klamath River, California.
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Methods 

A rotary screw trap manufactured by E.G. Solutions, Inc (Corvallis, Oregon) equipped 

with a five foot diameter cone and supported by two aluminum-covered foam pontoons 

was used to capture fish traveling downstream in Blue Creek.  The trap was located 

approximately two miles upstream of the mouth of Blue Creek (Figure 2) and has been in 

operation annually since 1995.  The screw trap was placed in the main thalweg to 

maximize the quantity of stream flow sampled and was secured in position using 3/8” 

steel cable attached to anchor points on each bank.  Repositioning occurred throughout 

the season in response to changing flow conditions in order to maximize catch. 

YTFP installed the rotary screw trap in late April and began capturing fish on 27-Apr-11.  

The trap was deployed 7 days per week and was checked at least every other day in the 

morning to reduce handing and heat-induced stress.  Captured fish were removed from 

live boxes and placed in five gallon buckets with aerators.  Water was replenished every 

fifteen minutes and fish were monitored closely for stress.  All captured salmonids were 

anesthetized with tricane methanesulfonate (MS-222) and identified to species and class.  

YTFP staff randomly selected thirty to fifty fish of each salmonid species, measured them 

to the nearest mm (FL) and weighed them.  All non-salmonid species were identified and 

tallied on a daily basis.  All chinook were inspected for marks (fin clips) from previous 

captures, and a subsample of fifty to one hundred and fifty chinook were marked daily 

with a partial fin clip.  If fewer than fifty chinook were captured, all fish were marked.  A 

unique upper caudal or lower caudal fin clip was given each week to determine trap 

efficiency.  The use of different fin clips enables the tracking of marked fish from 

discrete marking periods, thereby increasing the reliability of trap efficiency estimates.  

All marked fish were transported approximately ¼ mile upstream after recovering from 

anesthesia and released.  All non-marked fish were released downstream of the trap after 

recovery from anesthesia.   
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Summary 

 

YTFP operated the outmigrant screw trap for a total of 145 days in 2011.  During this 

period the screw trap captured a total of 34,541 juvenile chinook smolts.  The trap also 

captured 2,009 steelhead young-of-the-year, 196 age 1+ and older steelhead, and three 

coastal cutthroat trout.  In addition, 121 coho young-of-the-year and ten coho yearlings 

were captured in 2011(Table 1).   

 

Table 1.  Total number of juvenile salmonids captured by week in the Blue Creek rotary 

screw trap during 2011.   

 

          

 

              

  

 

# Days 

  

Steelhead 

 

Coho 

  
  

  

Week 

Ending Sampled Chinook   YOY Parr/Smolt   YOY Yearling   Cutthroat   

  1-May-11 5 2317 

 

0 5 

 

9 0 

 

0   

  8-May-11 7 2279 

 

0 6 

 

4 0 

 

0   

  15-May-11 7 2664 

 

8 2 

 

16 3 

 

0   

  22-May-11 7 2257 

 

16 11 

 

5 1 

 

0   

  29-May-11 5 3509 

 

136 6 

 

9 4 

 

0   

  5-Jun-11 7 1252 

 

82 3 

 

8 0 

 

0   

  12-Jun-11 7 338 

 

43 31 

 

1 0 

 

0   

  19-Jun-11 7 711 

 

70 15 

 

0 0 

 

0   

  26-Jun-11 7 1681 

 

629 4 

 

5 1 

 

0   

  3-Jul-11 7 2372 

 

745 5 

 

7 0 

 

0   

  10-Jul-11 7 1535 

 

45 8 

 

4 0 

 

0   

  17-Jul-11 7 1540 

 

7 1 

 

6 1 

 

0   

  24-Jul-11 7 2118 

 

17 4 

 

2 0 

 

0   

  31-Jul-11 7 2893 

 

18 4 

 

5 0 

 

1   

  7-Aug-11 7 2549 

 

33 18 

 

11 0 

 

0   

  14-Aug-11 7 1065 

 

24 8 

 

3 0 

 

0   

  21-Aug-11 7 1249 

 

5 7 

 

3 0 

 

0   

  28-Aug-11 7 927 

 

29 17 

 

2 0 

 

0   

  4-Sep-11 7 520 

 

79 20 

 

11 0 

 

1   

  11-Sep-11 7 416 

 

23 12 

 

8 0 

 

0   

  18-Sep-11 7 161 

 

0 4 

 

0 0 

 

1   

  25-Sep-11 2 188 

 

0 5 

 

2 0 

 

0   

  

           
  

  

 

- Trap Pulled on 20-Sept-2011 Due to Low Fish Numbers -   

  

           
  

  

Season 

Totals: 145 34,541 

 

2,009 196 

 

121 10 

 

3   

                          

 

 

Chinook 
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Juvenile chinook were captured in large numbers immediately following trap installation 

on 26-Apr-11, indicating that juveniles likely began emerging and/or emigrating prior to 

trap installation (Table 1).  Peak weekly capture of 3,509 individuals occurred during the 

week ending 29-May-11, and 38% of total capture occurred between trap installation and 

this peak capture week.  Another sizeable peak in outmigration occurred between the 

weeks ending 26-Jun-11 and 7-Aug-11, when 43% of total capture occurred. 

 

Trapping efficiency for the rotary screw trap in 2011 ranged from 1.9% (week ending 29-

May-11) to 84% (week ending 25-Sept-11) (Table 2).  Efficiencies were lower at the start 

of the trapping season, remaining below 5% until the week ending 19-Jun-11, and then 

increased gradually to the maximum during the last week of sampling.  The observed 

increased was attributed to decreasing stream flows and the corresponding ability to 

reposition the trap closer to the head of the pool, which maximized the percentage of 

streamflow sampled.  Based on these efficiencies, an estimated 787,985 (+/- 42,805) 

juvenile chinook emigrated past the rotary screw trap in 2011 (Figure 3). 

 

From 9-May-11 through 30-May-11the rotary screw trap capture ten albino juvenile 

chinook ranging from 37 to 44 mm.  This is the first report of natural albino chinook 

captured in the Blue Creek Watershed (Figure 4). 

 

Mean weekly fork lengths for captured chinook ranged from 40.5 mm (week ending 1-

May-11) to 88.6 mm (week ending 18-Sept-11) (Table 3, Figure 5).  Fork lengths 

remained between 40.5 mm and 42.5 mm for the first six weeks of sampling, and then 

gradually increased for the remainder of the season.  A shift in mean weekly fork length 

from fry (≤ 50 mm) to fingerlings (≥ 50 mm) occurred the week ending 19-Jun-11. 
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Table 2.  Mark-recapture summary for juvenile chinook captured in the rotary screw trap, Blue Creek, CA, 2011 
 

Week Mark Days Trap Estimated # Standard 

 Ending  Period Sampled # Captured # Marked # Recaptured Efficiency (%) of Outmigrants Variance Deviation

1-May-11 1 5 2,317 1,734 46 2.7% 86,008 178,282,217 13,352

8-May-11 2 7 2,279 1,660 34 2.0% 114,741 464,619,431 21,555

15-May-11 3 7 2,664 1,699 48 2.8% 99,629 244,271,736 15,629

22-May-11 4 7 2,257 1,702 62 3.6% 48,251 134,978,352 11,618

29-May-11 5 5 3,509 1,828 35 1.9% 185,126 1,001,640,044 31,649

5-Jun-11 6 7 1,252 872 24 2.8% 42,879 119,547,571 10,934

12-Jun-11 7 7 338 255 11 4.3% 20,033 141,852,612 11,910

19-Jun-11 8 7 711 677 64 9.5% 6,861 1,165,935 1,080

26-Jun-11 9 7 1,681 1,598 87 5.4% 28,711 17,640,966 4,200

3-Jul-11 10 7 2,372 1,693 74 4.4% 56,149 44,509,980 6,672

10-Jul-11 11 7 1,535 1,450 122 8.4% 18,318 2,528,834 1,590

17-Jul-11 12 7 1,540 1,272 206 16.2% 9,355 421,338 649

24-Jul-11 13 7 2,118 1,311 175 13.3% 15,994 1,358,636 1,166

31-Jul-11 14 7 2,893 1,386 222 16.0% 18,053 1,230,258 1,109

7-Aug-11 15 7 2,549 1,357 198 14.6% 17,614 1,375,205 1,173

14-Aug-11 16 7 1,065 838 178 21.2% 4,973 113,050 336

21-Aug-11 17 7 1,249 1,008 160 15.9% 7,949 341,638 584

28-Aug-11 18 7 927 827 192 23.2% 4,001 62,071 249

4-Sep-11 19 7 520 517 149 28.8% 1,822 15,204 123

11-Sep-11 20 7 416 345 154 44.6% 932 2,829 53

18-Sep-11 21 7 161 156 74 47.4% 365 1,004 32

20-Sep-11 22 2 188 25 21 84.0% 224 346 19

- Trap Pulled on 20-Sept-11 Due to Low Fish Numbers -

Season total: 145 34,541 24,210 2,336 17.0% 787,985 42,805
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Figure 3. Estimated weekly number (+/- SD) of chinook salmon young-of-the-year emigrating 

past the rotary screw trap, Blue Creek, Spring – Fall 2011.  

 

 

 

 

 

 
 

Figure 4. Comparison of albino chinook salmon fry and normally pigmented chinook 

salmon fry captured in Blue Creeks rotary screw trap, May 2011.  
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Table 3.  Weekly mean fork length, fork length range, +/- 95% confidence interval, and 

sample size of chinook salmon captured in the rotary screw trap, Blue Creek, 

lower Klamath River, California, 2011. 

 

 

Week 

# 
Week Ending 

Mean Fork 

Length (mm) 

Range 

FL (mm) 

+/- 95% 

CI 
# Sampled   

  1 1-May-11 40.5 33 - 59 0.4 249   

  2 8-May-11 40.8 35 - 56 0.2 360   

  3 15-May-11 40.7 36 - 63 0.3 364   

  4 22-May-11 41.8 37 - 62 0.4 359   

  5 29-May-11 42.1 35 - 69 0.5 244   

  6 5-Jun-11 42.5 34 - 68 0.5 357   

  7 12-Jun-11 48.7 35 - 85 1.1 245   

  8 19-Jun-11 55.9 40 - 89 1.1 288   

  9 26-Jun-11 55.9 35 - 95 1.0 297   

  10 3-Jul-11 59.4 41 - 100 1.3 260   

  11 10-Jul-11 68.0 45 - 96 1.5 243   

  12 17-Jul-11 74.5 52 - 96 1.1 289   

  13 24-Jul-11 75.8 52 - 98 1.0 292   

  14 31-Jul-11 76.0 54 - 100 1.0 301   

  15 7-Aug-11 77.5 52 - 115 1.0 254   

  16 14-Aug-11 79.2 56 - 100 0.9 263   

  17 21-Aug-11 81.1 55 - 98 0.9 202   

  18 28-Aug-11 80.7 61 - 98 1.0 191   

  19 4-Sep-11 81.9 52 - 98 0.9 233   

  20 11-Sep-11 85.9 62 - 105 0.9 224   

  21 18-Sep-11 88.6 65 - 109 1.4 113   

  22 25-Sep-11 87.5 58 - 101 1.9 60   

  
      

  

  
 

- Trap Pulled on 20-Sept-2011 Due to Low Fish Numbers -   
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Figure 5.  Mean weekly fork length (+/- 95% CI) of chinook salmon captured in the 

rotary screw trap, Blue Creek, lower Klamath River, CA, 1999. 

 

Coho 

 

Coho YOY were first captured immediately following trap installation, and continued to 

be captured in small numbers throughout the trapping period with the exception of the 

weeks ending 19-Jun-11 and 18-Sept-11 (Table 1).  Peak weekly capture of 16 coho 

YOY occurred during the week ending 15-May-11.   

 

Coho yearlings were first captured during the week ending 15-May-11, and continued to 

be captured intermittently and in small numbers until the week ending 17-Jul-11.  Peak 

weekly capture of four coho yearlings occurred during the week ending 29-May-11.  Trap 

efficiency and population estimates were not made for coho young-of-the-year or 

yearlings in 2011 because of small weekly sample sizes. 

 

A total of 36 coho YOY and 3 coho yearlings were marked with full duplex (FDX) 

Passive Integrated Transponder (PIT) tags at the rotary screw trap beginning 11-May-11 

through 20- September -11.  Fork length range from 56 to 103 mm for coho YOY and 

108 to 118 for coho yearlings.  The propose for the PIT tag marking is to assess how 

juvenile coho utilize the range of habitats that exist within the mainstem Klamath River 

corridor prior to seaward smolt migration. 

 

Steelhead 

 

Steelhead YOY were first captured during the week ending 15-May-11, and continued to 

be captured weekly through the week ending 11-Sep-11.  Peak weekly capture of 745 

steelhead YOY occurred during the week ending 3-Jul-11, and 85% of total capture 

occurred between the weeks ending 29-May-11 and 3-Jul-11.   
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Mean weekly fork lengths for steelhead YOY captured in the rotary screw trap ranged 

from 30.1 mm (week ending 5-Jun-11) to 58 mm (week ending 14-Aug-11) (Table 4).  

Fork lengths remained fairly constant, between 30 and 31 mm, for the first four weeks of 

YOY capture, after which they generally increased until the week ending 14-Aug-11.  

Fork lengths then declined for the following three weeks before increasing to 57.6 mm 

during the last week of steelhead YOY capture (week ending 11-Sep-11).    

 

Age 1+ and older steelhead were first captured in the rotary screw trap immediately 

following trap installation, and continued to be captured in small numbers throughout the 

trapping period.  Peak weekly capture of age 1+ and older steelhead occurred during the 

week ending 12-Jun-11 with 31 individuals.   Trap efficiency and population estimates 

were not made for age 1+ and older steelhead in 2011 because of small weekly sample 

sizes. 
 

Table 4.  Weekly mean fork length, fork length range, +/- 95% confidence interval, and 

sample size of age 0+ steelhead captured in the rotary screw trap, Blue Creek, 

lower Klamath River, California, 2011. 
 

  
Week 

# 
Week Ending 

Mean Fork 

Length (mm) 

Range 

FL (mm) 

+/- 95% 

CI 
# Sampled   

  1 1-May-11 - - - 0   

  2 8-May-11 - - - 0   

  3 15-May-11 30.4 28 - 32 0.8 8   

  4 22-May-11 30.8 29 - 34 0.6 16   

  5 29-May-11 30.5 27 - 39 0.6 66   

  6 5-Jun-11 30.1 25 - 34 0.4 78   

  7 12-Jun-11 31.9 25 - 49 1.5 43   

  8 19-Jun-11 32.5 28 - 43 0.9 61   

  9 26-Jun-11 31.4 27 - 52 0.5 169   

  10 3-Jul-11 35.7 28 - 63 1.1 103   

  11 10-Jul-11 39.0 30 - 56 3.0 27   

  12 17-Jul-11 45.4 40 - 50 2.7 7   

  13 24-Jul-11 49.9 32 - 67 4.3 17   

  14 31-Jul-11 47.2 28 -65 4.9 17   

  15 7-Aug-11 52.7 33 - 78 3.0 33   

  16 14-Aug-11 58.0 42 - 70 3.8 16   

  17 21-Aug-11 54.8 45 - 62 7.1 5   

  18 28-Aug-11 54.1 31 - 70 4.0 29   

  19 4-Sep-11 50.4 33 - 65 2.2 42   

  20 11-Sep-11 57.6 40 - 73 3.5 23   

  21 18-Sep-11 - - - 0   

  22 25-Sep-11 - - - 0   

  
 

- Trap Pulled on 20-Sept-2011 Due to Low Fish Numbers -   
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