Lower Columbia Coho Evaluation

Project Performance Report 

In Compliance In Part With NOAA Grant Agreement 

NA 17fh1629/WDFW Contract No.  33022164

Period of Project:  April 1, 2002 Through March 31, 2003

By Josua Holowatz and Shane Hawkins

Washington Department of Fish and Wildlife

2108 Grand Blvd.

Vancouver, WA.

98661

Objective:  

To qualify and quantify lower Columbia River natural coho escapement, below Bonneville Dam.  Use four lower Columbia River tributaries: Cedar, Mill, Abernathy, and Germany to estimate the hatchery contribution to natural escapement throughout all lower Columbia River tributaries.  Estimate the use (efficiency) of the Cedar Creek fishway by coho. Use fishway trap data and efficiency to quantify coho escapement into upper Cedar Creek. Combine coho smolt production estimates from these four streams with wild escapement estimates to examine smolt to adult survival.  Qualify the smolt to adult survival relative to hatchery smolt releases and adult returns. 

Introduction: 

Hatchery coho production below Bonneville dam is now mass marked to provide selective fishery options.  Besides the benefit of providing fisheries while protecting wild coho mass marking provides the opportunity to examine natural escapement in the contexts of origin (hatchery/wild).  Scale analysis will verify the origin of unmarked fish so the wild component of the escapement can be ascertained.  Lower Columbia River hatchery smolt to adult survival in recent years has often been well below the minimum survival rate of 2% needed by wild coho to meet replacement. 
Table 1:  Columbia River hatchery coho smolt to adult survival



   Smolt
 Ocean

Smolt-Adult


Brood

  Releases
Abundance
   Survival


1990

35,310,000
   114,200
     0.323%


1991

32,770,000
   169,100
     0.516%


1992

34,360,000
     75,200
     0.219%


1993

26,620,000
   104,600
     0.393%


1994

25,150,000
   145,300
     0.578%


1995

28,040,000
   164,500
     0.587%


1996

21,010,000
   271,600
     1.293%


1997

26,820,000
   550,500
     2.053%


1998

30,640,000
 1,108,000
     3.616%


1999

25,310,000
   509,900
     2.015%


10 yr.


Average
28,600,000
    221.600
      1.159%



* Derived from Oregon Production Index (OPI) Tables.


Estimate based on one wild female coho producing 100 smolts. Does the presence of hatchery coho on the spawning grounds lower the smolt to adult survival of natural production?    

Cedar Creek has an operational fishway ladder in which a V-trap was installed.  The fishway trap was installed to monitor steelhead escapement, to examine the hatchery component of the escapement, and remove the hatchery steelhead from the wild winter steelhead escapement.  All salmonid stocks using the upper watershed use the fish-way, though the percentage of each species escapement utilizing the fishway seems to vary.

The percentage of adult coho using the fishway is unknown.  It is also uncertain if the hatchery-wild ratio for coho observed at the fishway represents the escapement ratio.

A rotary screw trap was installed adjacent to the fishway exit to examine out-migrant smolt production and trends.  In addition to steelhead and cutthroat trout production considerable coho production was identified with the screw trap.  This coho production fits with previously identified production potential based on square miles of drainage available and the low gradient nature of Cedar Creek.  This production potential had not been substantiated through spawning ground surveys.  Most of the coho escapement based on CWT (Coded Wire Tag) recoveries was identified as hatchery strays. Cedar Creek does not have a hatchery on it, but it has been shown to be influenced by Lewis River Salmon Hatchery production.  The Lewis River Hatchery began coho production nearly 100 years ago and has recently been releasing up to 4 million coho smolts directly into the Lewis River.

Abernathy, Germany and Mill Creeks were selected for coho smolt production evaluation for several reasons. Their relative low gradient and small size has the potential for both good coho smolt production and sampling capability.   The proximity of these three streams to each other allows them to be monitored/surveyed efficiently.   Their distance from any coho production facility potentially provides a comparison with Cedar Creek and the influences of hatchery production.  All four of these streams have ongoing out-migrant smolt monitoring projects and have no direct releases of hatchery coho into their basins.  These three streams are thought to be more isolated from hatchery influence than Cedar Creek.   

Coal Creek has been included because of its proximity to Abernathy, Germany and Mill Creeks.  This proximity should allow for similar escapement and to be surveyed in conjunction with the other 3 streams on the same day.  Recently this has been the case with more extensive spawning ground surveys for fall chinook and chum.  With the incidental sampling of coho during these surveys, and additional coho surveys in Coal Creek, the number of coho sampled in this vicinity increases.    

Spawning ground surveys on lower Columbia River tributaries began in the 1940s, but the amount of effort has varied due to staffing availability and weather conditions.  Surveys on these streams were performed on foot.  Traditionally 2 miles or less of the stream are walked.  Date and distances walked are species specific.  For example, chum surveys would start in late November and typically include the lowest ½ mile of the stream much of which is often tidally effected.  October chinook surveys are longer, and for simplicity often begin at bridges or smaller tributaries and end with similar structure or the streams mouth.  Specific areas surveyed for specific species of interest are set up and referred to as “indexes”.  Wild coho spawning in the lower Columbia River tributaries begins in November and peaks in December.  Coho spawning can occur throughout each basin but often much higher in the basin than chinook.  Since most of the various surveys performed over the years were not targeting coho, the data collected for coho probably reflects more of a presence or absence than an actual indicator of abundance.  The abundance though may reflect trends.  The trends may reflect more on the hatchery component because of the date of the surveys.  The early run timing of much of the hatchery returns of coho suggest that the early natural spawn may be comprised more heavily of hatchery fish. With the use of Mass Marking of hatchery coho, an attempt to quantify coho escapement into these basins is possible, but only in terms of a percentage of wild versus hatchery returns.  The use of hoop traps will hopefully help quantify escapement. 

Index Watersheds:

A. Cedar Creek

1. Description

2. Monitoring History

B. Germany Creek 

1. Description

2. Monitoring History

C. Abernathy Creek 

1. Description

2. Monitoring History

D.  Mill Creek 

1. Description      

2. Monitoring History

E. Coal Creek

1. Description

2.   Monitoring History

A. Cedar Creek is a third order stream that drains 55.5 square miles.  The mouth is located at RM 15.5 on the Lewis River directly across from the Lewis River Salmon Hatchery.  The Lewis River enters the Columbia River at RM 87.  A falls and fishway are located at RM 2.6.  The small falls is more prevalent during lower flows.  At higher flows, if it is a fish barrier, velocity, turbidity and turbulence are the barrier factors. Approximately 95% of the drainage and most of the coho habitat is above the falls.

2. Operated since the 1950s by the Washington Department of Fish and Wildlife, the fish-way had a V-trap installed inside the fish-way exit in 1998.  In conjunction with the V-trap, a rotary screw trap began operation in 1998 adjacent to the fishway exit.  CWT recoveries from stream surveys have identified these hatchery salmonid stocks naturally spawning in Cedar Creek: coho, spring chinook, fall chinook, summer steelhead and winter steelhead. In the past, fish from all of these stocks have been categorized as being of unknown origin (hatchery/wild).  Recently mass marking and scale analysis has identified coho and steelhead as originating from natural production.  Also adult chum salmon thought to be of wild origin have been identified in the lower mile of Cedar Creek.  Based on CWT recoveries, almost all the hatchery fish observed are of Lewis River hatchery production except for fall chinook.  Even though CWTs point to the fall chinook escapement in Cedar Creek as being predominately of hatchery origin, it also indicates straying from outside the Lewis River basin.  No hatchery fall chinook production has occurred on the Lewis River to protect the Lewis River wild fall chinook in recent years.  Stream survey sampling of origin may be biased for some stocks especially when fixed indexes are used. 

Sampling at the fishway trap has been substantiated by some of the stream survey data. Fish-way efficiencies seem to vary with stream flows and species, with efficiencies for some species possibly varying from 10-95% during a season.

The efficiency of the rotary screw trap has been more consistent, providing good estimates of production for steelhead, cutthroat, and coho.  In addition, an index of chinook production is also being established.  Chinook juveniles, fingerlings to smolts are captured, but no trap efficiency has been established.   

B:  Germany Creek enters the Columbia River at RM 56.2.  This second order tributary is a low elevation, low gradient stream that drains 22.5 square miles.  

2.  Germany Creek has been surveyed intermittently since 1944.  Early surveys targeted chum salmon in the first mile above the mouth.  October surveys beginning in 1980, targeted fall chinook in the lower 3.5 miles.  Due to the timing and indexes surveyed these surveys probably excluded the majority of coho. Documented anadromous salmonid species include: chinook, chum, coho, pink, steelhead and cutthroat trout.  No hatchery releases of coho are recorded for this drainage, though annual releases of hatchery winter steelhead are made.  

C:  Abernathy Creek enters the Columbia River at RM 54.2.  This second order tributary is a low elevation, low gradient stream that drains 28.7 square miles.  

The Federal Abernathy Hatchery is located at RM 3.0 an electrified weir operates in conjunction with the hatchery.  A falls and fishway are located at river mile 3.1. 

2.  Abernathy Creek has been surveyed since 1944.  The majority of early surveys targeted chum salmon up to RM 0.4.  The fall chinook surveys are conducted to the hatchery (RM 3.0).  The Hatchery has been operated by US Department of Fish and Wildlife since 1959.  Early spawning lower LRH (Columbia River hatchery) fall chinook and chum salmon have been produced at this facility.  This research facility no longer releases salmonids.  The last fall chinook release was in May 1999.  At the hatchery, there is an electrified weir that when in operation, guides fish through a fish ladder.  Between 1952 and 1958 a trap was operated at the falls. During this time period, the average number of coho per year that were passed upstream was 118 coho (Birtchet 31).  Not until the late 1980’s were any coho spawning ground surveys made on a regular basis.  Surveys targeting coho were conducted from September 10, 2001until January 22, 2002. The anadromous species that have been documented in this system include: chinook, coho, chum steelhead and cutthroat trout.   

D.  Mill Creek enters the Columbia River at RM 53.8.  This second order tributary is a low elevation, low gradient stream that drains 29.1 square miles.  

2.  Mill Creek has been surveyed since1944.  Anadromous species documented in this system include: chinook, coho, chum salmon as well as cutthroat and steelhead trout.  Currently, there are no hatchery releases in this basin.  As with the other streams in this area, it has not been consistently surveyed during the coho timeframe until after the late 1980’s.  Most early surveys targeted chum in the lower 0.5 miles of the system.  The established index for fall chinook is from tidewater up 1.7 miles.  The coho index is longer and extends up to RM 3.2.

E.  Coal Creek enters the Columbia River at RM 60.3.  This second order tributary is a low elevation, low gradient stream that drains 20.0 square miles.  There is a falls at RM 4 and is a barrier to fish passage.

The anadromous salmonid species that have been documented in this system include: chinook, coho, chum, steelhead and cutthroat trout.  Although there are no hatchery releases of coho in this drainage, historically there have been annual releases of winter steelhead. Coal creek has been consistently surveyed in October and early November for fall chinook, since 1998.  More recently, the lower reaches of this stream have been surveyed in late November and December for chum.  Foot surveys were conducted.  The chinook index is 1.8 miles and the chum index is half that at 0.9 miles.  Both indexes start around tidewater near the mouth.  Due to the longer index length of the fall chinook surveys, more coho carcasses have been recovered in that index then in the lower chum section.

Methods:  The small size of all five streams, allows them to be surveyed on foot.  The majority of the known spawning areas for the targeted species were walked. Dead coho observed were sampled for sex, length, fin clips, CWTs and other tags.  Hand held CWT detectors (Wand; Northwest Marine Technology, Shaw Island, Washington) were used to identify CWTs.  Removing the head from just behind the nose collected the CWT.  In all five streams, 6 scales were removed from non-clipped dead adults and verified to origin by WDF&W staff (John Sneva) in Olympia. 

The Cedar Creek fishway trap was checked at least 5 times a week, every day during peak periods.  Each salmonid was measured, a gender and stock (early/late) determination made, examined for an adipose and other clips, and wanded for CWTs.  If the fish did not have an adipose fin clip, 6 scales were taken for age and origin.  All fish were then given a Right Operculum Punch (ROP) before being released upstream.  Non-adipose clipped fish were also given a numbered Floy tag in addition to ROP punches for individual identification.  Hatchery steelhead were ROP then recycled back to the Lewis River in water filled 132-quart coolers.  All fish handled at the fish-way were part of the trap adipose Mark Sample, and not counted as part of the Mark Sample during carcass surveys.

A 10 ft. diameter 30 ft. long hoop trap was installed December 12, 2001 at RM 4.2 on Cedar Creek.  Two smaller 6 by 12 ft. hoop traps were constructed in the first week of January 2002 and installed at RM 6.5.  These traps were checked approximately 5 days a week.  Fish captured were sampled for ROP punches as part of the fishway mark recapture study.  If no punches were observed, the fish were sampled similar to fish captured in the fishway.  Left Operculum Punch (LOP) punches were given to all fish before release. The large trap was installed late in the run period because flows were extremely low and there were no stream sites that could accommodate such a large trap.  Because flows were so low, it was possible to conduct spawning ground surveys on foot to recover Floy tags and ROP only carcasses.  The large trap was fished until April 20, 2002 and fished again starting November 20, 2002 at the same location. The smaller traps were installed later that same week in November 2002 at RM 4.2.  On February 3, 2003 the large trap was destroyed by debris and the smaller six-foot traps were damaged but not destroyed.  Both of these traps were repaired and reinstalled within seven days after the water level began to recede.     

Early in the fall, before the hoop traps were installed, Cedar Creek was surveyed on foot.  The survey index extends from the mouth upstream to Amboy.  This reach of stream was divided into two major sections: below the fish-way (RM 0.0 to RM 2.5; 2.5 mi) and above the fish-way (RM 2.6-RM 11.1; 8.5 mi).  The upper reach has been divided into shorter sections.

Section 2:  Grist Mill upstream to Roselius Bridge  (1.8 mi)

Section 3:  Roselius Br upstream to Cedar Creek Road Bridge (1.8 mi)

Section 4:  Cedar Creek Rd. BR. upstream to Wright Road Bridge (2.9 mi)

Section 5:  Wright Rd. Br upstream to SR 503 Bridge in Amboy (2.0 mi) 

Weekly spawning ground surveys targeting fall chinook were conducted on Cedar Creek from mid- September until mid-November.  Additional surveys for coho were conducted into January depending on flows.  The number of live fish and redds were recorded by species.  All carcasses were examined for adipose clips, ROP marks and Floy tags.  Fish previously handled at the fishway (ROP) were not counted in the adipose mark sample, but were included as escapement for that section.  After being sampled, each carcass was cut in half to denote that it had been sampled to prevent it from being sampled twice.

Since 1998 a rotary screw trap has been operated starting in mid-March in anticipation of the spring out-migration of smolts.  Fish are anesthetized and enumerated by species and brood. Fork lengths are recorded before the appropriate fin is injected with a needless Pan Jet using Alcian Blue 8GX (Spectrum Quality Products) dye.  Each week, one of 3 fins are stained.  Fins stained include anal, left and right pectorals.  These are alternated over a 3-week period.   Daily, forty healthy coho and all steelhead and cutthroat trout smolts are blue stained and put upstream to determine trap efficiency.  Fork lengths are recorded for all recaptured (blue stained/ CWT) fish before being released downstream. All healthy non-injured coho were injected with a CWT designated with a Cedar Creek Wild code using a Mark IV (Northwest Marine Technology, Shaw Island Washington).  This instrument is loaned to this project by the USF&W. 

Results:  Cedar Creek:  Cedar Creek trap has been operated to monitor the return of adult salmonids since 1998.  For the past two years the total number of adult coho have remained fairly consistent, except that for 2001 and 2002 the ratio of hatchery to wild fish have reversed.  During the 2001 sampling season there were 1,171 coho handled at the Cedar Creek trap.  Of these, 873 (75%) were identified as adipose clipped and 298 (25%) were unclipped coho.  In Cedar Creek there is a large number of hatchery coho that stray from the Lewis River.  Of the 337 sets of coho scales that were taken from non adipose clipped coho, 256 (76%) were read as being hatchery, while 34 (10%) were read as wild and 47 (14%) were unreadable. 

For the 2002 sampling season 1,138 coho were handled at the Cedar Creek trap.  Of these 759 were adults; 379 were considered jacks (less than 48cm); 64 jacks were adipose clipped and 315 were not clipped.  203 (26%) of the adults were identified as adipose clipped and 556 (73%) unclipped coho.  630 sets of coho scales have been examined; 493 (78%) were read as wild; 110 (17%) were read as hatchery; 27 (4%) were unreadable.  The remaining scales have not been returned from the lab. 
Table 2: Comparison of Clipped to Non-Clipped Coho Adults At Cedar Creek Trap

	Year
	Mark Sample
	Ad clip
	Non Clip
	Scales Examined
	Read Hatchery
	Read Wild
	Not Read

	2002
	759
	203
	556
	594
	14%
	 81%
	4%

	2001
	1321
	999
	322
	330
	76%
	10%
	14%

	2000
	856
	519
	337
	347
	 30%
	54%
	16%


As discussed earlier, three hoop traps have been installed to test the efficiency of the fish-way trap.  The large trap is a proven design, but the smaller two have been modified to fit better in the small stream.  After installation in December 2001, stable flows lasted one week before a storm caused the stream to rise to non-fishable levels.  During the first week of operation one hatchery steelhead was caught in the large trap.  It had not been handled at the fish-way.  Of the two hatchery coho caught during the last week of December, one had an ROP denoting that it had been handled at the Cedar Creek trap.  Another hatchery coho was caught on January 4 it also had an ROP.  

During the 2001 fall trapping season, 3 coho were caught in the hoop trap.  Of these, all were hatchery fish and two of the three had been handled at the fish-way.  During this timeframe, 20 steelhead were caught in the hoop traps.  Nine were hatchery fish and 11 were wild.  36% of the wild fish had been handled at the fish-way.  

By comparing the number of fish caught in the hoop traps with those that had been handled at the fish-way, it is possible to estimate the efficiency of the fish-way trap after December 12 when the hoop traps were installed.  66% of the coho and 36% of wild steelhead caught in the hoop traps had been handled at the fish-way.  

The coho population estimate after December 12, 2001 above the fish-way is:

 

(# handled at the fish-way / %recaps at hoop trap)

 




152/.66 =230

The steelhead population estimate after December 12, 2001 above the fish-way is:

 

(# handled at the fish-way / % recaps at hoop trap) 






78/.36=216 

During the fall 2002 trapping season, 12 coho were caught in the hoop traps.  Of these, 2 were adipose clipped fish and 9 of the 12 (.75) had been handled at the fish-way.  During this timeframe, 4 steelhead were caught in the hoop traps.  Three of these were hatchery summer fish and 1 was a wild winter fish, none of the steelhead had been handled at the fish-way.  

The coho population estimate after November 20, 2002 above the fish-way is

 (# handled at the fish-way / % recaps from hoop)
322/.75 =429
The steelhead population after November 20, 2002 above the fish-way is:

(# handled at the fish-way / % recaps from hoop) 



59/ .00 = cannot be defined

A summary of the 2002 winter steelhead handled at the fishway trap is:


59 wild winter steelhead released upstream


59 hatchery steelhead (46 sacrificed, 12 recycled back to the Lewis, 1 mortality)

Due to the small sample size of wild steelhead handled at the fish-way and the lack of previously handled steelhead caught at the hoop trap, it is not possible to estimate wild steelhead escapement above the ladder to date. 

Upper Cedar Creek spawning ground surveys conducted from mid September to mid December 2002 resulted in a Mark Sample of 9 coho (7 hatchery and 2 wild) not handled at the fish-way.  27 coho carcasses were examined that had previously been handled at the fish-way.  Please note: as in previous years, numerous nutrient enhancement carcasses that had been placed in the stream by Fish First a local fisheries group, compromised coho survey results in the upper sections.  It was difficult to differentiate if these fish were naturally spawning fish or if the carcasses had been transported and dumped in the stream.

Table 3:  Comparison of Hoop Trap Versus Stream Survey Rates

	
	Caught in Hoop Trap
	# From fish-way
	% Recapture

Recapture Rate
	
	Sampled on Stream Survey
	# From fish-way
	% Recovery Rate 

	2002
	12
	9
	75%
	
	36
	27
	75%

	2001
	3
	2
	66%
	
	66
	31
	46%


Lower Cedar Creek surveys for 2002 were conducted from October 7 to December 9.  These surveys resulted in a Mark Sample of 352 coho (42 wild and 310 hatchery).  7 carcasses examined had been handled at the fish-way (6 Floy, 1 ROP only).  These fish were not included in the Mark Sample.  It is of the opinion of WDF&W staff that the disproportionate number of hatchery fish is due to the proximity to the Lewis River Hatchery and due to the early run timing.  It is believed that the majority of wild coho that return to Cedar Creek are late stock.  The Lower Cedar Creek surveys Mark Sampled 965 coho, only 10% of these fish were non-adipose clipped.   

While conducting 2002 fall chinook spawning surveys on the Lewis River there were 7 coho carcasses recovered that had been Floy tagged at the Cedar Creek fish-way and 1 ROP only.  All of these fish but 1 were wild based on scale analysis.  The ROP only was adipose clipped so no scales had been taken.  

During 2002, 119 coho jacks that wanded positive for a CWT at the fish-way were sacrificed.  The sacrificed coho snouts were then sent to the tag lab in Olympia.  Of the read tags, 90 were 2000 brood Speelyai Cedar Creek release, 18 were 2000 brood Cedar Creek Wild, 4 were1999 Cedar Creek Wild and 7 were 2000 brood Lewis tags.

At the screw trap, 12,500 wild coho smolts were CWT injected in 2002.  These fish were not adipose clipped.  For the past 3 years, Fish First has been given 15,000 coho smolts from Speelyai hatchery to release from an acclimation pond approximately 9.2 miles upstream.  This group of fish has been tagged with CWT and in the past was adipose clipped, but beginning with the 2000 brood, they were not.

The most comprehensive survey data concerning Coal, Germany, Abernathy and Mill Creeks concerning hatchery and wild coho has been compiled during the past three years.  See Table 4.  This is a summary of the total number of coho mark sampled from Coal, Germany, Abernathy and Mill creeks.  These intervals have been pooled to demonstrate the run timing for coho each year.  None of these streams were surveyed during the month of January 2000. 

Table 4:  Lower Columbia Tributary Surveys 2000-2002   

	Year
	Period
	Miles Surveyed 
	Total Mark Sampled
	Clipped
	Unclipped
	Live

	
	
	
	
	
	
	

	2000
	Sept10-Sept 30
	14.5
	2
	2
	0
	21

	
	Oct 1-Oct 16
	12.7
	1
	1
	0
	4

	
	Oct 17-Nov 8
	11.1
	19
	18
	1
	9

	
	Nov 9-Nov 30
	12.8
	4
	4
	0
	5

	
	Dec 1-Dec30
	6.8
	0
	0
	0
	2

	
	Total
	57.9
	26
	25
	1
	41

	
	
	
	
	
	
	

	2001
	Sept10-Sept 30
	15.2
	4
	4
	0
	11

	
	Oct 1-Oct 16
	12.5
	16
	14
	2
	62

	
	Oct 17-Nov 8
	11.4
	75
	72
	3
	5

	
	Nov 9-Nov 30
	19.7
	14
	13
	1
	10

	
	Dec 1-Dec30
	15.8
	7
	6
	1
	6

	
	Jan 1-Jan31
	3.4
	2
	2
	0
	1

	
	Total
	78
	118
	111
	7
	95

	2002
	Sept10-Sept 30
	12.5
	0
	0
	0
	3

	
	Oct 1-Oct 16
	7.2
	4
	2
	2
	11

	
	Oct 17-Nov 8
	11.6
	27
	23
	4
	100

	
	Nov 9-Nov 30
	11.6
	32
	28
	4
	36

	
	Dec 1-Dec30
	8.9
	2
	0
	2
	8

	
	Jan 1-Jan31
	7.2
	2
	1
	0
	0

	
	Total
	59.0
	67
	54
	12
	158


Table 5: 2002 Lower Columbia Tributary Surveys: Fall 2002 surveys conducted on the lower Columbia tributaries have been arranged to show seasonal trends.  

	Stream
	Date
	Miles
	Sampled
	AD Clip
	Non-Clip
	Lives
	CWT
	Tag Code
	Tag Origin
	Tag Rate

	
	
	
	
	
	
	
	
	
	
	

	Abernathy Cr
	09/24/02
	3.0
	0
	0
	0
	1
	0
	
	
	

	
	10/02/02
	3.0
	1
	0
	1
	4
	0
	
	
	

	
	10/23/02
	1.5
	11
	10
	1
	27
	1
	630369
	99 Steamboat
	1:01

	
	10/31/02
	1.5
	6
	6
	0
	3
	0
	
	
	

	
	11/07/02
	1.7
	5
	5
	0
	25
	0
	
	
	

	
	11/14/02
	1.5
	6
	4
	2
	6
	0
	
	
	

	
	11/20/02
	1.7
	9
	9
	0
	5
	1
	630369
	99 Steamboat
	1:01

	
	11/27/02
	1.5
	9
	9
	0
	4
	1
	636232
	99 Lewis
	1:01

	
	12/05/02
	1.5
	0
	0
	0
	3
	0
	
	
	

	
	12/10/02
	1.5
	1
	0
	1
	0
	0
	
	
	

	
	12/17/02
	.8
	1
	0
	1
	1
	0
	
	
	

	
	12/20/02
	1.5
	0
	0
	0
	2
	0
	
	
	

	
	01/06/03
	1.5
	1
	1
	0
	0
	0
	
	
	

	
	01/10/03
	3.0
	0
	0
	0
	0
	0
	
	
	

	
	Total
	25.2
	50
	44
	6
	81
	3
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Germany Cr
	09/20/02
	2.5
	0
	0
	0
	0
	0
	
	
	

	
	09/25/02
	2.5
	0
	0
	0
	0
	0
	
	
	

	
	10/02/02
	2.5
	0
	0
	0
	8
	0
	
	
	

	
	10/24/02
	1.2
	1
	0
	1
	0
	0
	
	
	

	
	10/31/02
	1.2
	0
	0
	0
	0
	0
	
	
	

	
	11/07/02
	1.2
	0
	0
	0
	18
	0
	
	
	

	
	11/14/02
	1.2
	1
	0
	1
	6
	0
	
	
	

	
	11/20/02
	1.2
	5
	4
	1
	5
	0
	
	
	

	
	11/27/02
	1.2
	1
	1
	0
	0
	0
	
	
	

	
	12/05/02
	1.2
	0
	0
	0
	1
	0
	
	
	

	
	12/20/02
	1.2
	0
	0
	0
	1
	0
	
	
	

	
	01/06/03
	1.2
	0
	0
	0
	0
	0
	
	
	

	
	Total
	18.3
	8
	5
	3
	39
	0
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Mill Cr
	09/24/02
	1.5
	0
	0
	0
	0
	0
	
	
	

	
	10/02/02
	1.7
	3
	2
	1
	8
	0
	
	
	

	
	10/23/02
	.5
	4
	2
	2
	18
	1
	636232
	99 Lewis
	1:01

	
	10/30/02
	.5
	0
	0
	0
	6
	0
	
	
	

	
	11/06/02
	.5
	0
	0
	0
	2
	0
	
	
	

	
	11/13/02
	.5
	0
	0
	0
	6
	0
	
	
	

	
	11/20/02
	.5
	0
	0
	0
	0
	0
	
	
	

	
	11/26/02
	.5
	0
	0
	0
	1
	0
	
	
	

	
	01/10/03
	3.0
	1
	1
	0
	0
	0
	
	
	

	
	Total
	9.2
	8
	5
	3
	41
	1
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Coal Cr
	09/26/02
	3.0
	0
	0
	0
	0
	0
	
	
	

	
	10/24/02
	.9
	0
	0
	0
	0
	0
	
	
	

	
	11/07/02
	.9
	0
	0
	0
	1
	0
	
	
	

	
	11/20/02
	.9
	0
	0
	0
	0
	0
	
	
	

	
	11/26/02
	.9
	1
	0
	0
	1
	0
	
	
	

	
	Total
	6.6
	1
	0
	0
	2
	0
	
	
	


By noting the timeframe in which most coho were sampled during 2002, it is evident that the peak week for carcass recovery was during the second and third weeks of November.  This is during the period that most surveys still incorporate the most coho habitat.  

Abernathy Creek:  In the fall of 2002, the weir began operation on December 5 to monitor steelhead returns to the upper river.  The pond was sorted once each week until January 3.  All of the non-adipose clipped steelhead were passed upstream while the ad-clipped fish were recycled 3 miles downstream back to the mouth.  All coho handled were enumerated and passed upstream.  During this timeframe, 21 non-clipped and 16 hatchery coho were handled (Jeff Pool personal communication). Besides the trap data from the falls, there is little consistent coho data concerning spawning ground surveys until the late1980s.  

Discussion:  

Typically, the majority of coho sampled from Coal, Germany, Abernathy and Mill Creeks during the last half of October are early stock hatchery strays.  These fish start returning to the Columbia River in August.  This year however, most of the coho were handled in mid November.  Due to low water in 2002, the coho were prevented from entering streams until later in the season.  The late stock coho run appeared to be 1 week later than normal.  The low water may have had an impact on the number of fish that entered these small streams early in the season.  Late run coho usually arrive in mid October, these fish made up the majority of fish sampled compared to other years.  During the 2000 and 2001 seasons, 83% and 80% of the coho sampled respectively, were early in the fall.  Where in 2002, 53% of the coho sampled were handled late.  It is important to note that typical high water events in November result in reduced efficiency of surveys and eventual suspension, except in the lower reaches where the chum salmon surveys occur.

The Lewis River hatchery complex uses a double index group of unclipped hatchery coho that have a CWT to test tag retention and survival of its adipose clipped coho.  This double index group makes it necessary to take scale samples on all non-adipose clipped coho to determine origin.  One other source of non-adipose clipped coho, in addition to wild production, is from above Bonneville Dam hatchery strays.  These fish are not required to be adipose clipped so if the fish does not have a CWT, it is not possible to identify it as wild in the field.   

When examining the number of coho sampled each fall between 2000 and 2002, it becomes evident that the number of wild fish in Coal, Germany, Abernathy and Mill creeks has remained a minority of the total population (See Table 4).  2000 and 2001 were years of good hatchery returns, but the percentage of wild fish was only between 4 and 5 percent.  In 2002 a poor hatchery return year, the percentage of wild fish was 20 percent.  Wild fish continue to represent a small portion of the coho run even though there are no releases of hatchery coho in these streams.

Another factor to take into consideration is the number of coho that returned to the Columbia basin.  The total coho return to the basin in 2000 was slightly more than 600,000 whereas in 2001 it was just under 1 million.  In 2002 the total coho return was 400,000.  It is thought that less than 10% of the run is composed of wild or naturally produced fish and the return trends for hatchery and wild fish appear to be synchronized (2000 Status Report 73).

When evaluating the coho scales taken at the Cedar Creek trap, it is evident that although scales were taken from only non-adipose clipped fish, a large component of these are of hatchery origin.  See Table 2.  In comparison to the other tributaries discussed, Cedar Creek has a much larger sample size because of the fish-way trap.  Operation of a trap facilitates collection of biodata when stream flows may be too high to survey a stream on foot.  Although trap efficiency may vary throughout the sampling period, the fish that are captured represent a sub-sample of the total number of fish present.

At this time it is not possible to make a population estimate of how many wild coho return to these streams, or the genetic stocks that comprise these runs.  The sampling methods that have been employed do not sample enough fish to extrapolate how many wild fish return to these watersheds.  Coho that are handled are incidental to the targeted fall chinook or chum.  While the chinook surveys overlap the major habitat areas used by coho, the extended walking surveys do not last long enough in the fall to sample the peak coho timeframe.  In order to make a confident population estimate and true stock composition, for coho in these streams, it will be necessary for surveys to be dedicated to coho in each watershed.  Genetic assessment is also needed in order to determine the influence of the various hatchery stocks that stray into these streams.

Works Cited

PAGE  
2

