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ABSTRACT 

The Nez Perce Tribe, through funding provided by the Bonneville Power Administration, has 
implemented a small scale chinook salmon supplementation program on Johnson Creek, a 
tributary in the South Fork of the Salmon River, Idaho.  The Johnson Creek Artificial 
Propagation Enhancement project was established to enhance the number of threatened Snake 
River spring/summer chinook salmon (Oncorhynchus tshawytscha) returning to Johnson Creek 
to spawn through artificial propagation. 
 
This was the sixth season of adult chinook broodstock collection in Johnson Creek following 
collections in 1998, 2000, 2001, 2002, and 2003.  Weir installation was completed on June 21, 
2004 with the first chinook captured on June 22, 2004 and the last fish captured on September 6, 
2004.  The weir was removed on September 18, 2004.  A total of 338 adult chinook, including 
jacks, were captured during the season.  Of these, 211 were of natural origin, 111 were hatchery 
origin Johnson Creek supplementation fish, and 16 were adipose fin clipped fish from other 
hatchery operations and therefore strays into Johnson Creek.  Over the course of the run, 57 
natural origin Johnson Creek adult chinook were retained for broodstock, transported to the 
South Fork Salmon River adult holding and spawning facility and held until spawned.  The 
remaining natural origin Johnson Creek fish along with all the Johnson Creek supplementation 
fish were released upstream of the weir to spawn naturally.  Twenty-seven Johnson Creek 
females were artificially spawned with 25 Johnson Creek males.  Four females were diagnosed 
with high bacterial kidney disease levels resulting in their eggs being culled.  The 27 females 
produced 116,598 green eggs, 16,531 green eggs were culled, with an average eye-up rate of 
90.6% resulting in 90,647 eyed eggs.  Juvenile fish were reared indoors at the McCall Fish 
Hatchery until November 2005 and then transferred to the outdoor rearing facilities during the 
Visual Implant Elastomer tagging operation.  These fish continued rearing in the outdoor 
collection basin until release in March 2006.  All of these fish were marked with Coded Wire 
Tags and Visual Implant Elastomer tags.  In addition 12,056 of the smolts released were also 
tagged with Passive Integrated Transponder tags.  Hand counts provided by marking crews were 
used to amend the number of juvenile salmon released from the original egg count.  A total of 
90,450 smolts were released directly into Johnson Creek on March 13 through 15, 2006. 
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INTRODUCTION 

This brood year report details the methods and results from supplementation activities of summer 
chinook salmon (Oncorhynchus tshawytscha) associated with the Johnson Creek Artificial 
Propagation Enhancement (JCAPE) project for the 2004 brood year.  Methods and results are 
divided into several categories.  These include: adult trapping, holding and spawning, and 
incubation, rearing, tagging, and release of the brood year 2004 juveniles as smolts into Johnson 
Creek.  Monitoring and Evaluation (M&E) activities associated with the JCAPE project for the 
2003 juvenile and adult brood year are detailed in separate reports. The JCAPE project is 
managed by the Nez Perce Tribe’s (NPT) Department of Fisheries Resource Management 
(DFRM) and is funded by the Bonneville Power Administration (BPA). 
 

BACKGROUND 

The Johnson Creek summer Chinook salmon population has experienced significant declines in 
population numbers over the past five decades.  Escapement levels in Johnson Creek have 
declined from a recorded high of 486 redds in 1960 to a low of five (5) redds observed in 1995.   
Due to critically low abundance of summer Chinook salmon in Johnson Creek, the Nez Perce 
Tribe, through funding provided by the Bonneville Power Administration, initiated the 
development of an artificial propagation enhancement project for Johnson Creek in 1996.  This 
decision resulted from a number of factors including: increased emphasis on wild/natural 
production and stock recovery; consultation and requirements resulting from listing of Snake 
River Chinook populations as threatened under the ESA; and preferred strategies for use of 
artificial propagation identified in Wy-Kan-Ush-Mi Wa-Kish-Wit, Spirit of the Salmon (CRITFC 
1995). 
 
The Nez Perce Tribe, as the lead fisheries management agency for the JCAPE project, submitted 
an Endangered Species Act (ESA) Section 10 Permit Application (Lothrop 2000) to the National 
Oceanic and Atmospheric Administration (NOAA) Fisheries, formerly known as National 
Marine Fisheries Service (NMFS), for the purpose of supplementing the Johnson Creek Chinook 
salmon population.  NOAA Fisheries issued ESA Permit 1250 to the JCAPE project to capture 
returning adult salmon in Johnson Creek for the purpose of broodstock collection and subsequent 
rearing and release of their progeny (100,000 smolts) annually back into Johnson Creek (NOAA 
Fisheries 2005).   
 
An annual agreement with the United States Fish and Wildlife Service, Lower Snake River 
Compensation Plan Office (LSRCP) and the Idaho Department of Fish and Game (IDFG), 
provides space for the JCAPE project to rear up to 100,000 Johnson Creek smolts at the existing 
McCall Fish Hatchery (MFH).  In addition, the JCAPE project holds and spawns Johnson Creek 
adult broodstock at the McCall Fish Hatchery’s satellite facility located on the South Fork 
Salmon River (SFSR). 
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DESCRIPTION OF PROJECT AREA 

Johnson Creek headwaters are near Deadwood Summit at an elevation of about 7,200 feet and 
flows northward approximately 35 miles to its confluence with the East Fork South Fork Salmon 
River near the community of Yellowpine, Idaho at an elevation of 4,500 feet (Figure 1).  
Elevations range from 4,500 to 8,500 feet.  The subbasin area is 153,800 acres, primarily 
National Forest land with some private holdings.  Over half of the subbasin is inventoried as 
roadless area.  The predominant vegetation is mixed conifer forest with interspersed grass and 
sedge meadows.  The upper one-third of the Johnson Creek subbasin has extensive meadow 
areas, the middle one-third is characterized by steep cascading sections, and the lower one-third 
of the subbasin is lower gradient and located in a wide-bottomed valley.  Most of the historic and 
current Chinook salmon spawning and rearing has been observed in this lower section (NOAA 
Fisheries 2004).  Runoff is characterized by high flows (2,000 - 5,000 cfs) in the spring followed 
by a decreasing hydrograph with the lowest flows (80 - 100 cfs) typically in early fall through 
late winter.  Mean annual precipitation varies from between 15 and 58 inches.  Most of this 
precipitation falls in the form of snow from October through April.  Summer temperatures can 
reach near 100 at the lowest elevations, while winter lows are often well below zero (USFS 
1995, USFS 1990). 



1.  Screw Trap
2.  Adult Weir
3.  IDFG - SFSR Adult Facility

  

Figure 1: Map of Johnson Creek Watershed and JCAPE Sites 
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METHODS AND MATERIALS 

Adult Take Estimate 

The JCAPE project can rear up to 100,000 Johnson Creek smolts at the McCall Fish Hatchery 
(MFH).  This level of production requires eggs from approximately 32 females.  The NOAA 
Fisheries draft ESA section 10 permit allows up to 40 males and 40 females to be collected and 
retained for broodstock.  In order to determine the level of take a pre-season adult estimate is 
determined for that year.  The estimate was calculated using smolt to adult ratio (SAR) for 
supplementation and natural origin fish that have returned to Johnson Creek.  The 
supplementation portion of this estimate is based on the single smolt to adult ratio (SAR) 
achieved by BY 1998 Johnson Creek supplementation fish.  The natural fish portion of the 
estimate is based on BY 1997 and BY 1998 Johnson Creek natural fish SAR and the estimated 
number of Johnson Creek juvenile emigrants from BY 1999, 2000, and 2001.  The escapement 
estimate is adjusted as PIT tags are detected at each dam from adults on the upriver migration.  
 
In the previous five years of trapping, brood stock was retained across the spectrum of the run 
based on a ratio of the escapement estimate.  However, in three of the five previous years female 
broodstock taken from the first half of the run have accounted for 100% of the female pre-spawn 
mortality and in four of those years male broodstock from the first half of the run accounted for 
over 60% of the male pre-spawn mortality.  In an attempt to minimize pre-spawning mortality, it 
was decided that 33% of the broodstock would be retained from the first half of the run and 67% 
from the second half of the run.  The take of broodstock would also be spread out over each half 
of the run. 
 

Trapping Operations 

Adult salmon trapping activities occur in Johnson Creek approximately five miles above the 
confluence of the EFSF Salmon River and the town of Yellowpine, Idaho at an elevation of 
4,889 ft (Figure 1).  The weir is installed on privately owned property of the Bryant Ranch, 
which is located on both sides of Johnson Creek, and is used by agreement with the owners of 
the property.  The weir is installed as soon as water flows subside below 700 cubic feet per 
second (cfs) and is operated through mid September until no fish have been trapped for ten (10) 
consecutive days.  Based on past experience, JCAPE personnel determined that 700 cfs is the 
maximum flow allowing for safe and efficient weir installation. 
 
The Johnson Creek weir is a temporary picket weir consisting of an in-stream trap box with 
wings that angle downstream to either shore (Figure 2).  The weir wings block upstream passage 
of adult chinook salmon and funnel them into the trap box.  The trap box is an aluminum 
framework filled with the same style of pickets used in the weir wings.  The dimensions of the 
trap box are approximately 8’x 8’x 8’.  The plywood trap box cover previously used for shade 
and a jump barrier was replaced with a woven fabric barrier that should be less harmful to the 
fish.  Burlap is added to the trap box entrance for additional shade cover and jump barrier. 
 



A downstream trap box is installed on the weir wing guide fence to trap downstream migrating 
fish.  This trap box is constructed of the same materials as the upstream trap box and is 4’x 4’ x 
8’.  All species, including adult Chinook, trapped in the downstream trap box are enumerated and 
released downstream of the weir. 
 
In prior years, salmon jumping against the center and top portion of the weir wings were able to 
spread pickets, get stuck, and die.  To prevent this type of mortality, center picket braces were 
added to the first two sections of the weir wing out from the trap box on the east side and the first 
four weir wing sections out from the trap box on the west side. 
 

 

Figure 2: Johnson Creek Weir 

 
On a daily basis, all fish collected by the weir were individually netted out of the holding box 
and placed in a 30 gallon anesthetizing tub.  The anesthetizing agent was Tricane Methane 
Sulfunate (MS-222) at a concentration of 90 mg/l.  Once anesthetized, each fish was examined 
for fin clips, punches, and other external tags, then the following biological data was collected 
from each fish: sex, fork length, mid eye to hyperle length, scanned for PIT tags, coded wire tag 
(CWT), checked for Visual Implant Elastomer (VIE) tags, and a genetic sample collected.  All 
adult salmon, other than jacks, were injected with erythromycin 200 as a prophylactic treatment 
for bacterial kidney disease (BKD).  A sequentially numbered opercle tag was applied to each 
fish, and then the fish was either released above the weir or selected as broodstock and 
transported to the SFSR.   
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Only natural origin adult chinook salmon are retained for broodstock.  Adult salmon that are 
retained as broodstock are given a numbered floy tag and a numbered opercle tag.  The opercle 
tags marking the Johnson Creek broodstock are not always retained at 100% through the 
spawning season.  Therefore, the Johnson Creek broodstock are tagged with a numbered floy tag 
to ensure identification from SFSR broodstock and to track individual fish through spawning. 
 
Fish released above the weir to spawn naturally are placed in fresh water upstream of the weir 
until equilibrium is regained.  They are then observed until they swim out of sight. 
 

Fish Disposition and Adult Holding 

Adult chinook captured at Johnson Creek are either: 1) released upstream for natural spawning; 
2) selected as broodstock and transported to the SFSR adult holding facility (natural fish only); 
3) released downstream if captured in the downstream trap; or 4) euthanized and placed into 
Johnson Creek for nutrient enhancement (stray AD fin clipped fish only).  In 2001, NOAA 
Fisheries disallowed the release of any AD fin clipped hatchery stray salmon upstream of the 
Johnson Creek weir because of the potentially high number of salmon straying into Johnson 
Creek from the SFSR (Jones 2001).  This policy has continued for each trapping season since 
and includes the 2004 season. 
 
Adult chinook retained as broodstock are held and spawned at the SFSR adult holding facility 
(Figure 1).  This satellite facility of the McCall Fish Hatchery is located on the west side of the 
SFSR, approximately three miles west of Warm Lake, Idaho at an elevation of 5,069 ft.  The 
JCAPE project is allowed to use this facility through an agreement with IDFG, USFWS, and the 
McCall Fish Hatchery staff. 
 
Fish are transported in an aluminum transport tank mounted on a one-ton flatbed truck.  The tank 
has a capacity of approximately 400 gallons and is equipped with an aerator and a supplemental 
oxygen supply system.  The tank is filled with river water prior to fish work up, and supplied 
with oxygen at approximately 8 liters per minute.  Fish are carried gently in a net or by hand 
approximately 30 yards to the transport vehicle and placed in the tank.  Once the trap is emptied, 
fish are transported about 35 miles (1.25 hours) to the SFSR facility.  They are then netted out of 
the tank and placed in the raceways with the SFSR fish.  The SFSR facility has two raceways 
(one for males and one for females), each 90 feet long, 10 feet wide, and 3.5 feet deep with 
approximately 3,150 cubic feet of water. 
 
Johnson Creek males and jacks are held in the SFSR male pond until the first spawning sort in 
mid August.  At that time they are moved to a temporary 16 foot diameter, 5 foot deep, circular 
tank.  An electric pump supplies the temporary tank with water from the SFSR fish ladder.  High 
and low water alarms are installed in the tank.  The tank is covered to provide shade and keep the 
fish from jumping out.  Stairs and a work area are positioned next to the tank to provide safe and 
easy access to the tank.  Johnson Creek females remain in the SFSR female pond throughout the 
spawning season. 
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Adult Spawning 

Adult salmon held at the SFSR facility are typically spawned two (2) days a week from mid 
August through the first week of September.  Prior to spawning each day, a crowd rack is placed 
in the upper end of the female pond with no fish above it.  All SFSR and Johnson Creek females 
are then crowded from the bottom end of the pond up to the first crowd rack.  Individual fish are 
caught by hand and checked for ripeness, green (un-ripe) females are placed downstream of the 
second crowd rack and ripe SFSR females are placed upstream of the first crowd rack.  Ripe 
Johnson Creek females are counted and placed in the spawning shed female live-well. 
 
Once the female salmon have been sorted for ripeness, more than twice as many Johnson Creek 
males than the number of ripe Johnson Creek females are carried gently approximately 20 yards 
from the circular holding tank to the spawning shed male live-well.  Spawning equipment, such 
as buckets and strainers, are prepared.  The females are double checked for ripeness, euthanized 
with a blow to the head, placed horizontally on a table and rinsed off.  A spawning knife is 
inserted in the females vent prior to picking her up to prevent eggs from discharging.  The female 
is then picked up and held vertically over a colander, the abdomen is cut to release the eggs.  
Ovarian fluid is collected at this time for disease testing and the carcass is set aside for further 
disease sampling.  Sperm is then applied to the eggs in the colander, one male per female.  The 
individual colanders of eggs are placed in separate buckets of fresh water to activate the sperm.  
The eggs are then drained and poured gently into a numbered mesh bag within a bucket of water 
and Argentine at 200 ppm and allowed to water harden for one hour.  Ice is added to the water 
hardening buckets to maintain temperature.  After one hour of water hardening, the eggs are 
rinsed and the egg bags are placed in a cooler filled with water for the transport.  Eggs are driven 
approximately 55 miles (one hour) to the McCall Fish Hatchery. 
 

Nutrient Enhancement 

Carcasses from adult fish spawned artificially are disposed of back into Johnson Creek for 
decomposition.  Natural spawning areas are chosen as disposition points to stimulate natural 
nutrient enhancement to the stream.  Scales and fin ray samples are taken from carcasses to 
provide specific age information on the Johnson Creek stock.  Tails are removed to indicate these 
fish were used for artificial production rather than natural spawners.  Any carcasses due to 
mortality other than spawning activities are disposed of in the same manner. 
 

Egg Incubation 

Eggs collected from Johnson Creek adults are transported to the McCall Fish Hatchery for 
incubation and subsequent rearing.  The McCall Fish Hatchery is located on the north side of the 
North Fork of the Payette River, in the town of McCall, Idaho at an elevation of 4,971 ft. 
 
Eggs from each individual Johnson Creek female are placed in a single tray of an 8-tray vertical 
stack incubator and that position is recorded for future reference.   Eggs are treated daily with 
formalin at 1,667 parts per million (ppm) to control fungus.  Treatments start two days after the 
eggs go into the incubators and are continued until the eggs hatch.  
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Once eggs have absorbed 550 daily temperature units (DTU) (Piper et all, 1982), they are 
examined to verify they are at a strong eyed stage.  If a strong eye development is present, that 
lot of eggs is shocked.  Egg shocking is a process in which an undeveloped or dead egg’s fragile 
inner membrane is broken causing the egg to turn opaque.  A live or healthy egg is quite sturdy 
once it is eyed and will not be hurt from the shocking process.  This process consists of pouring a 
tray of eggs into a watered up trough, siphoning the eggs through a length of garden hose into a 
bucket, and returning the eggs to the tray and incubator until the next day when they will be 
picked. 
 
McCall Fish Hatchery personnel separate dead eggs from live eggs and enumerate them with an 
automatic egg sorter and counter.  The egg counter picks eggs up into a wheel that passes them 
through a light beam.  If the light beam does not pass through the dead or opaque egg, a burst of 
air rejects that egg.  The remaining or live eggs pass to the other side of the wheel where a 
constant air jet ejects the live eggs.  As the eggs are ejected, they pass through a counting eye 
that enumerates both the live and dead eggs.  The live eggs are then returned to the incubators. 
 
The eggs remain in the incubators through the sac fry life stage.  Chinook salmon eggs generally 
require 1,000 DTU to hatch.  Sac fry generally absorb their yolk sacs at approximately 1,750 
DTU.  McCall Fish Hatchery protocol calls for fish to be put into early rearing vats once yolk 
sacs are absorbed and started on feed a few days later. 
 

Juvenile Rearing 

The early rearing vats, or raceways, are 40' x 4' x 2' (water depth) with 320 cubic feet of rearing 
space.  The vats are set up at half length, or 20' x 4' x 2', with a water flow of 80 gallons per 
minute (gpm), when the fry are first set out into the vats.  Once the fry start feeding aggressively, 
cleaning baffles are installed.  The baffles are reinforced aluminum plates installed into the vats 
perpendicular to the water flow every four feet.  They fit into the vat at a slight upstream angle 
and are two inches off the bottom of the vat.  This forces all the water to flow through the bottom 
two inches, greatly increasing the flow along the bottom and flushing fecal material and uneaten 
food down through the raceway.  The vats are extended to full length and flow is increased to 
130 gpm as fish densities increase.  The fry remain in the vats until large enough to mark with 
visual implant elastomer (VIE) tags before being transferred outside to the collection basin.  Fish 
are tagged and transferred to the collection basin when the reach at least 35.0 fish per pound 
(fpp). 
 
The collection basin is 101’ x 15’ x 4’ (water depth) and straddles the tail end of McCall Fish 
Hatchery two outdoor rearing ponds.  The water from both outdoor rearing ponds flows through 
the collection basin at a flow of approximately 16 cfs.  The fish remain in the collection basin 
until outplanted as smolts in mid March. 
 

Juvenile Tagging 

Johnson Creek fish are marked 100% with coded wire tags (CWT) and VIE tags.  CWT tags are 
injected into the snout and VIE tags are inserted in the adipose tissue behind the eye following 
standard tagging protocols.  CWT and VIE tagging is performed by the IDFG and NPT marking 
crews on two separate occasions.  Crews mark all fish and are therefore able to enumerate all the 



 11

fish at that time.  These hand counts are used to update fish production numbers initially 
provided by the automatic egg counter.  
 
A portion of these fish are also PIT tagged prior to release.  PIT tagging is conducted by NPT 
personnel using standard PIT tagging protocols.  During PIT tagging, NPT personnel also 
conduct a tag retention study of CWT and VIE tags.  The retention study involves individuals 
looking for CWT and VIE tags prior to the fish being PIT tagged. 
 

Smolt Release 

Johnson Creek smolts are transported back to Johnson Creek for release in the middle of March 
depending on weather and road conditions.  Fish are netted out of the collection basin and placed 
in transport tanks mounted on one-ton flatbed trucks.  The tanks have a capacity of 
approximately 400 gallons and are equipped with an aerator and a supplemental oxygen supply 
system.  Fish are loaded at 350 to 400 pounds per tank.  
 
The 2004 brood year fish will be directly released into Johnson Creek just downstream of the 
Wapiti Meadows Ranch bridge at Moose Creek.  This location is approximately 8.6 miles 
upstream of the confluence with the EFSF Salmon River and is as far upstream as can be 
accessed in the winter months. 
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RESULTS  

Adult Take Estimate 

Adult escapement to Johnson Creek in 2004 was estimated to be about 760 and 940 fish.  Based 
on the adult escapement estimate, it was determined that the JCAPE project could collect up to 
40 pairs of adult salmon for brood stock.  Based on this estimate it was decided that 1 of every 6 
natural origin fish, by sex and age would be collected for broodstock.  All other fish would be 
released for natural spawning. 
 

Weir Installation 

The weir was installed as soon as water flows allowed.  JCAPE personnel have determined that 
700 cfs is the maximum flow allowing for safe and efficient weir installation.  Average water 
year conditions were observed in 2004 and the weir was installed on June 21 at approximately 
700 cfs. 
 
Picket braces installed in the weir during the 2003 trapping season were effective in reducing 
adult chinook mortality due to gilling between pickets.  Picket braces were added to additional 
weir sections for the 2004 trapping season to include three sections on the east weir wing and 
five sections on the west weir wing.  Upper picket braces were also added to these sections 
because the 7 foot pickets were replaced with 10 foot pickets. 
 
A PIT tag antenna was installed on the upstream trap entrance.  The PIT tag receiver, battery, 
and solar charger were mounted on the plywood trap entrance cover.  This was done to back up 
the manual PIT tag scanning done while processing fish.  This system detected four PIT tags that 
were missed while processing fish.  Personnel later matched three of the four PIT tags to 
individual fish.  This system experienced periods of down time due to power supply failure, this 
should be corrected for the 2005 trapping season. 
 

Adult Trapping 

The first adults were captured on June 22, the day after weir installation.  The last adult was 
captured on September 6 and, trap removal began September 8.  A total of 338 chinook were 
captured in the upstream trap box in 2004.  Of these, 211 (62.4%) were unmarked natural fish, 
111 (32.8%) were CWT and/or VIE marked supplementation fish, and 16 (4.8%) were adipose 
fin clipped fish indicating they were strays from other hatchery programs (Table 1).  During 
JCAPE M&E spawning ground carcass surveys upstream of the weir, five of the 93 (5.4%) 
carcasses sampled did not have opercle tags, staple marks, or DNA sample punch holes in the 
caudal fin.  These fish most likely migrated upstream of the weir site prior to installation or got 
past the weir in some manner after installation. 
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Table 1: Adult Trapping Summary 

 
Natural 
Adults 

Supplementation 
Adults 

Stray 
Adults Total 

Jacks 23 35 0 58 
Males 92 38 7 137 

Females 96 38 9 143 
Total 211 111 16 338 

  
Thirty-three (33) adult chinook were trapped in the downstream trap box at the weir and were 
released downstream of the weir.  Five (5) of the 33 were unmarked fish that potentially 
migrated above the weir prior to weir installation.  Twenty-one (21) of the 33 chinook were re-
trapped in the upstream trap and released upstream of the weir.  Five (5) of these 21 were re-
trapped in the downstream trap box and released downstream, one (1) of the five returned 
through the upstream trap to remain upstream of the weir.  In summary, 16 of the 33 chinook 
passing through the downstream trap ended the season below the weir.  Species other than adult 
chinook trapped in the downstream trap box were enumerated and released downstream of the 
weir without marking so recapture in the upstream trap was unknown. 
 
In addition to adult chinook salmon, adult steelhead trout (Oncorhynchus mykiss), bull trout 
(Salvelinas confluentus), and mountain whitefish (Prosopium williamsoni) were also captured.  
One adult male steelhead was captured in 2004 with a fork length of 77cm.  The steelhead was a 
post spawn fish migrating down river and caught and released from the downstream trap box.  
Twenty-three bull trout and 41 whitefish were captured and released upstream.  Twelve bull trout 
and seven whitefish were captured in the downstream trap and released downstream.  Bull trout 
ranged from 39 to 59 cm fork length.  Whitefish ranged from 23 to 36 cm fork length.  There 
were no cutthroat trout (Oncorhynchus clarki) captured in 2004.  
 

Length and Age Summaries 

Age class determination for Johnson Creek adult chinook have been adopted from average 
historical SFSR length at age data (Age 3  67 cm  Age 4  90 cm  Age 5).  These categories 
were used to classify age of unmarked natural fish until length at age categories specific to 
Johnson Creek can be developed.  Supplementation fish are marked or tagged as juveniles in a 
manner that identifies their age and are classified accordingly.  Using the length and age 
thresholds developed in the SFSR, the 2004 Johnson Creek adult run, excluding strays, was 
comprised of 18.0% age 3, 76.7% age 4, and 5.3% age 5 (Table 2 and Figure 3).  There were no 
age 5 supplementation returns to Johnson Creek in 2004 because there were no trapping and 
spawning operations in 1999. 
 



Table 2: Age Class Summary 

 
Age and Sex Natural Adults 

Supplementation 
Adults 

Stray 
Adults

Total by 
Age and Sex 

Total 
by Age 

Age 3 Male 23 35 0 58 58 
Male 87 38 7 132 

Age 4 
Female 84 38 8 130 

262 

Male 5 - 0 5 
Age 5 

Female 12 - 1 13 
18 

Total 211 111 16 338 338 
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Figure 3: Johnson Creek Adult Chinook Length Frequency 

 
Figure 4 illustrates the length frequency of known age natural and supplementation fish based on 
VIE and PIT tags detected in Johnson Creek in 2004.  Most PIT tagged fish along with VIE 
tagged (VIE only or VIE and CWT) supplementation fish are included.  Natural origin PIT 
tagged fish with a length at the time of tagging not definitely correlated with a certain brood year 
were not used.  Supplementation fish with CWT only cannot be used until the CWT results have 
been compiled.  The age identifying tags detected in 2004 and used here were natural origin age 
4 PIT tags, age 3 and age 4 supplementation PIT tags, and supplementation age 3 and age 4 VIE 
only or VIE and CWT.  Based on length at age categories used for age classifications, there is an 
overlap of known age 4 fish below the length threshold value (2.7% of 75).  None of the known 
age 4 fish were above the 90cm threshold and, none of the known age 3 fish were above the 
67cm threshold for age 4.  In previous years, other known age fish have exhibited this same age 
threshold overlap pattern.  Attempts to use a single set of length at age threshold for age 
classification will continue to misclassify the actual age of some unmarked fish.  Continued 
recalibration of the length at age threshold based on known age fish will help reduce this overlap.  
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However, short of definitively aging each fish each year, length at age thresholds will be the best 
method available for classifying the age of unmarked fish during the entire run as a whole. 
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Figure 4: Johnson Creek Adult Known Age Length Frequency 

 

Adult Run Timing 

The first chinook was captured on June 22 and the last fish on September 6.  The 2004 run 
timing was bi-modal and is similar to what has been observed over the last several seasons 
(Figure 5).  The first peak occurred in mid July, shortly after trapping began.  The second peak 
occurred in mid to late August during spawning.  The August peak is similar to what was 
observed in 1998, 2000, 2001, 2002, and 2003 (JCAPE O&M Reports 2003-2005).  July 6 was 
the largest day of trapping when 23 chinook were trapped.  August 7 is typically the beginning of 
spawning activity in Johnson Creek.  Fifty-three percent of the run had passed through the trap 
by this date.  As mentioned earlier, five fish were found without tags during carcass surveys 
upstream of the trap location.  It is possible that these fish migrated upstream prior to weir 
installation. 
 
Figure 5 illustrates run timing, water temperature, and stream flow during the period that the 
adult trap was operated in Johnson Creek.  Figure 6 illustrates the run timing of natural fish 
versus supplementation fish into the Johnson Creek weir.  In 2004, there appeared to be no 
difference in run timing other than the slight time lag of supplementation fish at the beginning of 
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the run.  Figure 7 illustrates the run timing of natural fish versus supplementation fish (excluding 
jacks) and indicates a slight time lag of supplementation fish at the beginning of the run.   
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Figure 5: Run Timing, Water Temperature, and Stream Flow 
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Figure 6: Run Timing of Natural and Supplementation Fish 
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Figure 7: Run Timing of Natural and Supplementation Fish (No Jacks) 

 

Adult Tag and Mark Detections 

Adipose (AD) fin clips, PIT tags, VIE tags, and CWT were detected at the Johnson Creek adult 
weir (Table 3).  All AD fin clipped fish were hatchery fish released from other populations and 
were not of Johnson Creek origin.  CWT analysis from snouts collected from mortalities at the 
weir and from carcasses during spawning ground surveys indicate that 10 of the CWT codes 
were from JCAPE supplementation releases and 3 were from out of basin strays (1 fish from the 
Grande Ronde and 2 fish from Rapid River fish). 
 
Table 3: Summary of Tag and Mark Detections 

Age and 
Sex 

PIT 
Tag 

CWT Tag No 
VIE No AD 

VIE Tag No 
CWT No AD 

CWT and 
VIE 

AD 
Only 

AD and 
CWT 

Age 3 
(Jack) 

5 8 0 27 0 0 

Age 4 
Male 

19 11 0 27 5 2 

Age 4 
Female 

16 7 3 28 7 1 

Age 5 
Male 

0 0 0 0 0 0 

Age 5 
Female 

0 0 0 0 1 0 

Total 40 26 3 82 13 3 
 
In 2004, 40 fish were identified at the adult trap with PIT tags, ten were supplementation fish and 
30 were natural fish (Table 3).  An additional PIT tag was detected by the remote detector on the 
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trap entrance but was not matched up to an individual fish.  The 13 AD fin clip only and 3 AD 
fin clip and CWT fish were strays from other hatchery programs.   
 

Tag Retention Rates for Supplementation Adults 

Johnson Creek supplementation fish are all marked with CWT and VIE tags as parr.  These fish 
are not AD fin clipped to minimize potential fishery impacts.  Tag retention rates for CWT and 
VIE are checked in January during the pre-smolt PIT tagging process.  This information is useful 
in determining the long term retention rates for CWT and VIE tags.  In 2004, adults from two 
supplementation releases (BY 2000 and BY 2001) returned to Johnson Creek.  Eighty-two of the 
111 (73.9%) supplementation fish retained both the CWT and the VIE tags, three (2.7%) were 
VIE tagged only and, 26 (23.4%) were CWT only (Table 3).  The long term CWT and VIE 
retention rates for these broodyears is detailed below. 
  
Broodyear 2000 Returning Adults 
In March 2002, 57,392 BY 2000 Johnson Creek smolts were released into Johnson Creek.  Based 
on pre-release CWT and VIE tag loss rates, 57,317 of these fish were tagged with either CWT, 
VIE or both (CWT loss rate = 3.47%, VIE loss rate = 1.91%, loss rate of both CWT and VIE = 
0.13%)(Table 4).  Post release CWT loss rates increased in 2003 for BY 2000 but declined in 
2004, while post release tag loss rate for VIE tags have increased in both years for BY 2000 fish 
(Table 4). 
 
Table 4: Tag Detections and Tag Loss BY 2000 Adult Returns 

Number Of 
Supplementation 
Adults Returning Percent Tag Loss 

Age 
Return 
Year 

CWT 
Only 

VIE 
Only 

CWT 
and 
VIE 

Total 
Supplementation 

Adult Return CWT VIE 

Probability 
of 

Tag Loss 
of Both 

CWT and 
VIE 

Potential 
Number of 

Fish 
Misclassified 

as Natural 

Smolt 20021    57,3922 3.47%3 1.91%3 0.13%3  
3 2003 11 4 50 65 6.15% 16.92% 1.04% 0.68 
4 2004 18 3 55 76 3.95% 23.68% 0.94% 0.71 

Total 
Adults 

 29 7 105 141 4.96% 20.57% 1.02% 1.44 

1- Release Year 
2- Number of smolts released 
3- Actual number observed during PIT tagging 
 
 
Broodyear 2001 Returning Adults 
In March 2003, 73,000 BY 2001 Johnson Creek smolts were released into Johnson Creek.  Based 
on pre-release CWT and VIE tag loss rates, all 73,000 of these fish were tagged with either 
CWT, VIE or both (CWT loss rate = 0.31%, VIE loss rate = 1.17%, loss rate of both CWT and 
VIE = 0.0%) (Table 5).  Post release tag loss rates for the first adult return year of BY 2001 
showed a decrease for CWT and an increase for VIE tags (Table 5).  If tag loss rates increase, the 
potential exists for some returning supplementation fish to be classified as natural fish. 
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Table 5: Tag Detections and Tag Loss BY 2001 Adult Returns 

Number Of 
Supplementation 
Adults Returning Percent Tag Loss 

Age Return 
Year 

CWT 
Only 

VIE 
Only 

CWT 
and 
VIE 

Total 
Supplementation 

Adult Return 
CWT VIE 

Probability 
of Tag 
Loss of 

Both CWT 
and VIE 

Potential 
Number of 

Fish 
Misclassified 

as Natural 

Smolt 20031    73,0002 0.31%3 1.17%2 0.0%3 0.0 
3 2004 8 0 27 35 0.0% 22.86% 0.0% 0.0 

1- Release Year 
2- Number of smolts released 
3- Actual number observed during PIT tagging. 
 

Fish Disposition and Adult Holding 

Adult chinook captured at Johnson Creek were either: 1) released upstream for natural spawning; 
2) selected as broodstock and transported to the SFSR (natural fish only); 3) released 
downstream if captured in the downstream trap; or 4) euthanized and placed into Johnson Creek 
for nutrient enhancement (stray AD fin clipped fish only) (Table 6).  AD fin clipped fish were 
euthanized rather than transported back to the SFSR because of an over abundance of AD fin 
clipped fish at the SFSR facility.  In 2001, NOAA Fisheries disallowed the release of any AD fin 
clipped hatchery stray salmon upstream of the Johnson Creek weir because of the potentially 
high number of salmon straying into Johnson Creek from the SFSR (Jones 2001).  This practice 
has continued for each trapping season since and included the 2004 season. 
 
Table 6: Fish Disposition 

 
Released 
Upstream 

Transported 
to SFSR 

Trap 
Mortalities 

 
Euthanized 

 
Total 

Trapped 
Johnson Creek Jack 56 2 0 0 58 
Johnson Creek Male 105 25 0 0 130 
Johnson Creek Female 103 30 1 0 134 
Fin Clipped Jack 0 0 0 0 0 
Fin Clipped Male 0 0 0 7 7 
Fin Clipped Female 0 0 0 9 9 
Total 264 57 1 16 338 

 
Over the course of the run, 2 jacks, 25 males, and 30 females (natural fish only) were retained for 
broodstock and transported to the SFSR (Table 6).  These fish were then placed into the 
appropriate male or female holding pond.  At first spawning sort, Johnson Creek males were 
moved to a 16-foot diameter, 5-foot deep circular tank and remained there through the spawning 
season.  Any new Johnson Creek males brought to the SFSR were then placed in the circular 
tank to keep stocks separated.  Johnson Creek females remained in the female SFSR holding 
pond. 
 
The JCAPE project attempts to retain broodstock that represent the run in general.  However, in 
an attempt to reduce pre-spawn mortality associated with elevated water temperatures at the 



SFSR adult holding facility, broodstock collection was set to take one third of the broodstock 
from the first half of the run and two thirds from the second half.  Overall, 27% of the natural 
fish returning to Johnson Creek were retained for broodstock, 39% from the first half of the run 
and 61% from the second half of the run (Figure 8).  
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Figure 8: Natural Fish Retained in Proportion to Natural Fish Released 

Injuries and Pre-Spawning Mortality 

The picket braces installed above and between the stringers have been effective in reducing 
mortality due to fish wedging themselves between pickets.  No mortalities occurred in 2004 due 
to this problem.  There was only one trap mortality recorded in 2004, an age 5 female in the 
upstream trap box.  The cause of death was not determined. 
 
All female salmon transported to the SFSR that did not contribute to the spawn were considered 
a pre-spawn mortality (PSM).  Males that did not contribute to the spawn and died after two 
weeks of the first spawn date were not considered pre-spawn mortalities.  The two (2) male 
Johnson Creek PSM died within two weeks of the first spawning date.  In 2004, the Johnson 
Creek female PSM rate was 10.0%, male PSM rate was 8.0% and 0.0% for jacks (Table 7).  This 
compares to the 2004 SFSR female pre-spawn mortality of 21.3% and 9.9% for the males 
including jacks (Table 7).  The previous ten-year average pre-spawn mortality at the SFSR is 
11.7% for males and 18.3% for females (MFH 1994 - 2003).  Table 8 lists the Johnson Creek 
pre-spawn mortality from the six years of broodstock collection.   
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Three of the 10 female broodstock collected from the first half of the run were PSM and 
accounted for 100% of the 2004 female PSM.  One of the 11 male broodstock collected from the 
first half of the run was a PSM and accounted for 50% of the 2004 male (including jack) PSM.  
 
Table 7: 2004 Johnson Creek Pre-Spawn Mortality (PSM) 

 
Johnson Creek PSM 

Total Transported 
to SFSR 

Percent Johnson 
Creek PSM 

Percent 
SFSR PSM 

Jacks 0 2 0%  
Males 2 25 8% 9.9%  

Females 3 30 10% 21.3% 
Total 5 57 8.8%  

 
 
Table 8:  Historical Johnson Creek Pre-Spawn Mortality (PSM) 

Jack PSM Male PSM Female PSM Total PSM 
Brood Year Number Percent Number Percent Number Percent Number Percent 

1998 0 0% 3 15.0% 2 5.9% 5 9.1% 
2000 2 6.3% 1 4.0% 0 0% 3 4.1% 
2001 7 46.7% 33 39.8% 22 43.1% 62 41.6% 
2002 0 0% 5 9.4% 8 19.1% 13 13.4% 
2003 1 33.3% 9 25.7% 16 39.0% 26 32.9% 
2004 0 0% 2 8.0% 3 10.0% 5 8.8% 

Average  14.4%  17.0%  19.5%  18.3% 
 

Adult Spawning 

Spawning at the SFSR occurs twice a week, on Tuesdays and Fridays.  The first spawning sort 
occurred on August 13th when every fish was checked for sex and females are checked for 
ripeness.  Johnson Creek males, identified by an opercle tag and/or a floy tag, were transferred 
from the SFSR male holding pond to the circular holding tank during this sort to streamline the 
spawning process and reduce handling stress. 
 
Twenty-seven Johnson Creek females were spawned in 2004 on seven spawn days or egg lots 
(Table 9).  Twenty-five different males (two of these were jacks) were spawned with the 27 
females.  Eggs from 24 individual females were fertilized with a single male each and, three 
females were spawned with two males each (Table 9).  The last spawn day was September 3rd. 
 
After fertilization, eggs from individual females were water hardened, disinfected, and 
transported in separate egg bags to the MFH.  The perforated plastic tubes used in previous years 
to transport eggs were replaced in 2004 with mesh bags in an attempt to increase green egg to 
eyed egg survival.  Disease samples were taken from each female as they were spawned. 
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Table 9: Brood year 2004 Spawning and Egg Incubation 

Date Lot 
Female 

ID # 
Male 
ID # 

Male 
ID # # Green Eggs # Eyed Eggs % Eye-Up 

16 20  4,075 3,355 82.3 
8/13/04 1 

221 19  3,064 2,976 97.1 
28 23  4,810 3,937 81.9 

8/17/04 2 
291 6  3,882 2,872 74.0 
12 1  5,250 4,641 88.4 
301 26  4,360 4,060 93.1 
31 18  4,450 4,278 96.1 
35 21  4,813 4,684 97.3 
34 11  4,864 3,710 76.3 
32 42  3,368 3,247 96.4 
24 33  4,480 3,568 79.6 

8/20/04 3 

14 17  4,794 4,317 90.1 
41 10  3,821 3,604 94.3 

8/24/04 4 
2 38  3,122 2,987 95.7 
37 45  3,608 3,435 95.2 
47 42  2,897 2,771 95.7 
44 5  3,482 3,224 92.6 
46 36  3,714 2,910 78.4 
8 25  6,231 6,017 96.6 

401 392  5,225 4,771 91.3 

8/27/04 5 

43 383  4,007 3,880 96.8 
49 50  5,210 4,908 94.2 
48 51  3,996 3,233 80.9 
53 54  6,423 6,064 94.4 
7 53 363 5,712 5,362 93.9 

8/31/04 6 

55 423 453 3,948 3,696 93.6 
9/3/04 7 56 52 57 2,992 2,819 94.2 
Total  27 25 116,598 105,326  

Average     4,318 3,901 90.3 
1 - High Positive BKD 
2 - Jack 
3 - Previously spawned 
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Nutrient Enhancement 

All carcasses from spawned out fish or pre-spawn mortalities were returned to Johnson Creek for 
nutrient enhancement.  Natural spawning areas were chosen as disposition points to stimulate 
natural nutrient enhancement to the stream.  These areas were the bridge at Wapiti Meadows 
(Moose Creek), the bridge at Landmark, and the bridge (Twin Bridge) at Thunder Mountain road 
and Burntlog Creek.  In addition, 23 live males were returned to Johnson Creek after being used 
as broodstock at the SFSR.  This was done to give those males the opportunity to contribute to 
natural spawning.  These fish were returned to the river in the spawning reach from Dead Horse 
Rapids to Moose Creek. 
 
Mundy (1998) discusses that smolt productivity may be related to the amount of marine nutrients 
found in a river system, while Mathisen et al. (1988), the NRC (1996), and Larkin and Slaney 
(1997) reported the carbon and marine nutrients brought by adult chinook salmon back to their 
spawning streams and lakes are important for productivity.  Schmidt et al. (1998) found that 
sockeye salmon Oncorhynchus nerka carcasses account for an estimated 90% of the phosphorus 
above the baseline loading.  Increased adult abundance and subsequent carcass decomposition 
will benefit juvenile fish rearing in Johnson Creek and the surrounding ecosystem. 
 

Adult Pathology Results 

The IDFG pathology department samples Johnson Creek adult female chinook used as 
broodstock to test for bacterial kidney disease (BKD), infectious hematopoietic necrosis (IHN), 
infectious pancreatic necrosis (IPN), and whirling disease (WHD).  Seventeen of the 27 females 
tested positive for BKD, 13 had low optical densities (greater than 0.1 and less than 0.25) and, 
four had high optical densities (greater than or equal to 0.25) enzyme-linked immunosorbent 
assay (ELISA) BKD values (Table 10).  A total of 16,531 green eggs from the four high positive 
females were culled.  All other tests were negative for the other pathogens in which tests were 
conducted.  
 
Prior to 1998, no disease history had been established for the Johnson Creek natural spawning 
population.  Positive BKD results from samples collected in 1998, 2000, 2001, 2002, 2003, and 
2004 indicate an existing level of this disease in Johnson Creek (Table 10) (JCAPE O&M 
Reports 2003-2005).  ELISA reagent batches have different sensitivities that determine the 
threshold levels between negative, low, and high BKD.  A different reagent batch was used in 
1998 (high BKD > 0.8) than 2000, 2001, 2003, and 2004 (high BKD > 0.25) and 2002 (high 
BKD  0.12). 
 
Table 10: BKD Testing Results from Prior Years 

Year Number Tested Percent Positive Percent High Positive 
1998 32 47% 13% 
2000 43 58% 7% 
2001 29 52% 7% 
2002 34 9% 6% 
2003 25 8% 0% 
2004 27 63% 15% 
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Green Egg to Eyed Egg Survival and Incubation 

Eggs from each female were transported and incubated separately so that they could be culled if 
BKD levels of the parent female were high.  Four of the 27 Johnson Creek females tested high 
for BKD so their 16,531 green eggs were culled.  The other 23 females spawned that tested 
negative or low for BKD produced 90,647 eyed eggs.  Overall egg eye-up rate (including culled 
eggs) for 2004 was 90.3 % (Table 9).  Eye-up rate for SFSR stock in 2004 was 86.2%. 
 
The perforated plastic tubes used to transport individual female’s eggs from the SFSR facility to 
the MFH were replaced with mesh bags for the 2004 season because JCAPE and MFH personnel 
felt the plastic tubes caused some egg mortality during loading and unloading of eggs from the 
tubes and during transportation to the hatchery.  The 90.3% eye-up rate experienced in 2004 is 
the highest eye-up rate attained on the Johnson Creek eggs since the project began.  Eye-up rates 
for the previous five years range from 62.0% to 86.0% and average 77.9% (Table 11).  The 
SFSR eye-up rate for 2004 was 86.2% and range from 74.5% to 87.3% and average 82.4% over 
the same time range expressed for the Johnson Creek eggs (Table 11).  No comparison was made 
between the egg tubes and the mesh bags so we cannot determine with certainty that the 
increased eye-up rate was due to the use of the mesh bags. 
 
Table 11: JCAPE Eye-Up Rates 1998 – 2004 

Brood Year JCAPE Eye-up % SFSR Eye-up % 
1998 62.0 80.8 
1999 No eggs taken 83.7 
2000 86.0 85.2 
2001 75.4 74.5 
2002 85.9 87.3 
2003 80.4 83.1 
2004 90.3 86.2 

Average 80.0 83.0 
 

Juvenile Rearing 

Johnson Creek fish are initially reared indoors at the McCall Fish Hatchery.  McCall Fish 
Hatchery personnel applied rearing practices used for SFSR juveniles to the Johnson Creek fish.  
Fry were set out in the rearing vats between 1,725 and 1,750 DTU.  Initial feeding began 
between 1,750 and 1,775 DTU approximately three days after set out.  The indoor rearing vats 
were started at half length and were extended to full length when the density index (DI) reached 
0.37 in April 2005 (Appendix B).  
 
Beginning growth rates were slow, only 0.003 - 0.004 inches per day, due to cold water 
temperatures of only 37°F to 39°F and the addition of new fry from incubation.  The fry were 
started on BioDiet #2 and #3 feed and remained on #3 until they reached 700 fish per pound.  
BioDiet feed has been used successfully at McCall Fish Hatchery, using modified feed rates.  
Two medicated feed treatments of Aquamycin 100 were administered in May and August of 
2005 as a preventative measure for BKD.  The overall feed conversion for Johnson Creek fish 
was 1.29:1 (Appendix B). 
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Johnson Creek fish were reared inside in the rearing vats in order to keep them separate from 
SFSR fish and until outdoor rearing space was made available in the collection basin.  Density 
indices for the McCall Fish Hatchery are usually kept below 0.35.  Density indices for Johnson 
Creek fish exceeded 0.35 in April, June, August, and September 2005 (Appendix B).   In all 
cases, the fish were provided with additional rearing space as soon as it became available.  
Johnson Creek fish were moved to the outdoor collection basin in November 2005 where they 
remained until their release in March 2006.  An increase in fish numbers is indicated in 
Appendix B between June and July and is attributed to hand counts taken during CWT tagging. 
 

Juvenile Tagging 

Brood year 2004 Johnson Creek fish were marked with coded wire tags (CWT – tag codes 
109475, 109575, and101373) in the snout and a yellow visual implant elastomer (VIE) tags in 
the adipose tissue behind the left eye.  Coded wire tagging was performed in July 2005 by the 
IDFG marking crew.  At the time of CWT tagging, a hand count of the fish is conducted.  VIE 
tagging was completed in November 2005 by NPT personnel with the use of the IDFG marking 
trailer.  In addition, 12,056 smolts were also PIT tagged.  PIT tagging was conducted by NPT 
personnel over a three-day period, on January 23, 24 and 25, 2006 (Appendix C).   
 
During PIT tagging, NPT personnel conducted a tag retention study of CWT and VIE tags.  All 
parr PIT tagged were checked for CWT and VIE tag retention.  Retention rates are; both CWT 
and VIE = 97.88%, CWT = 98.88%, VIE = 98.94%, and 0.06% of the juvenile fish did not retain 
either a CWT or VIE tag. 
 

Smolt Release 

Smolts were directly released into Johnson Creek at river mile 8.6 at the Wapiti Meadows Ranch 
bridge on March 13 through 15, 2006.  A total of 90,450 fish were transported and released by 
JCAPE personnel.  At the time of release, smolts averaged 25.8 fpp with an average fork length 
of 113.9 mm.  No problems were encountered with the planting of the smolts, but drivers had to 
endure rather harsh winter driving conditions (Figure 9).  These conditions only caused extra 
driving time with no mishaps. 
 



 

Figure 9: Transporting Smolts to Johnson Creek in 2006. 
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CONCLUSIONS 

The sixth season of JCAPE adult trapping went well but not without challenges.  Improvements 
in field operations in 2004 were made because of experience gained in preceding years.  These 
include: 
 

 New 10 foot pickets to replace bent pickets installed on either side of the trap entrance. 
 Picket braces added above the upper stringer on the sections with 10 foot pickets. 
 Selecting 63% of the broodstock from the second half of the run reduced pre-spawn 

mortality. 
 Transporting eggs from the SFSR facility to the MFH in mesh bags rather than plastic 

tubes potentially increased eye-up survival. 
 Installation of a power transfer switch allows the use of a generator for a dependable 

backup power supply for the circular tank pump. 
 
Minor improvements that need to be addressed for the 2005 field season include: 
 

 More secure secondary identification tag for adults. 
 

There are many more improvements that can be made to add to the continued success of the 
JCAPE project.  Additional facilities are necessary to conduct field operations properly. 
 

 A permanent trapping facility on Johnson Creek would eliminate many of the problems 
encountered with the current trapping equipment.  Trapping would be more efficient, 
more fish friendly and easier for NPT personnel to install and operate. 

 A permanent holding facility at Johnson Creek would eliminate the need for fish 
transport thus greatly reducing the amount of stress placed on fish retained for 
broodstock.  Permanent holding would also eliminate problems encountered with 
temporary holding facilities at the SFSR facility.  Johnson Creek females would not have 
to cohabitate with SFSR females in a foreign water source.  Males would not have the 
added stress of moving from fish truck to raceway to circular holding tank.  Many of the 
dangers of using pumps, pipes, and hoses for providing a temporary water source would 
be eliminated. 

 
Support and the approval of the agencies governing the activities of JCAPE will continue to be 
solicited by JCAPE and NPT-DFRM administration. Adaptive management practices will 
continue to be used to improve the JCAPE project and increase its effectiveness restoring 
chinook salmon populations in Johnson Creek. 



 28

LITERATURE CITED 

 
CRITFC (Columbia River Intertribal Fish Commission).  1996.  Wy-Kan-Ush-Me Wa-Kush-Wit, 

Spirit of the Salmon.  The Columbia River Anadromous Fish Restoration Plan of the Nez 
Perce, Umatilla, Warm Springs, and Yakima Tribes.  Two Volumes.  Columbia River 
Intertribal Fish Commission.  Portland, OR. 

 
JCAPE O&M Reports. 2003-2005. Includes the following reports: 
 
 Daniel, M., and J. S. Gebhards.  2003.  Brood Year 1998:  Johnson Creek Chinook 

Salmon Supplementation Report.  Period Covered: July 1998 through April 2000.  
Johnson Creek Artificial Propagation Enhancement Project.  Operations and Maintenance 
Program.  Nez Perce Tribe Department of Fisheries Resources Management.  Prepared 
for U.S. Department of Energy, Bonneville Power Administration.  BPA Project Number 
199604300.  BPA Contract Number 4393.  37 p. 

 
 Daniel, M., J. S. Gebhards, and R. Hill.  2003.  Brood Year 2000:  Johnson Creek 

Chinook Salmon Supplementation Report.  Period Covered: May 2000 through April 
2002.  Johnson Creek Artificial Propagation Enhancement Project.  Operations and 
Maintenance Program.  Nez Perce Tribe Department of Fisheries Resources 
Management.  Prepared for U.S. Department of Energy, Bonneville Power 
Administration.  BPA Project Number 199604300.  BPA Contract Number 4393.  33 p. 

 
 Gebhards, J.S., R. Hill, and M. Daniel.  2004.  Brood Year 2001:  Johnson Creek 

Chinook Salmon Supplementation Report.  Period Covered: May 2001 through April 
2003.  Johnson Creek Artificial Propagation Enhancement Project.  Operations and 
Maintenance Program.  Nez Perce Tribe Department of Fisheries Resources 
Management.  Prepared for U.S. Department of Energy, Bonneville Power 
Administration.  BPA Project Number 199604300.  BPA Contract Number 4393.  32 p. 

 
 Gebhards, J.S., M. Daniel, and R. Hill.  2005.  Brood Year 2002:  Johnson Creek 

Chinook Salmon Supplementation Report.  Period Covered: May 2002 through April 
2004.  Johnson Creek Artificial Propagation Enhancement Project.  Operations and 
Maintenance Program.  Nez Perce Tribe Department of Fisheries Resources 
Management.  Prepared for U.S. Department of Energy, Bonneville Power 
Administration.  BPA Project Number 199604300.  BPA Contract Number 4393.  32 p. 

 
 Gebhards, J.S., R. Hill, and M. Daniel.  2005.  Brood Year 2003:  Johnson Creek 

Chinook Salmon Supplementation Report.  Period Covered: May 2002 through April 
2004.  Johnson Creek Artificial Propagation Enhancement Project.  Operations and 
Maintenance Program.  Nez Perce Tribe Department of Fisheries Resources 
Management.  Prepared for U.S. Department of Energy, Bonneville Power 
Administration.  BPA Project Number 199604300.  BPA Contract Number 4393.  35 p. 

 
 Hill, R., J. S. Gebhards, and M. Daniel.  2004.  2001 Adult Chinook Salmon Run Report.  

Johnson Creek Artificial Propagation Enhancement Project.  Operations and Maintenance 



 29

Activities.  Nez Perce Tribe Department of Fisheries Resources Management.  Prepared 
for U.S. Department of Energy, Bonneville Power Administration.  BPA Project Number 
199604300.  BPA Contract Number 4393.  22 p. 

 
 Hill, R., J. S. Gebhards, and M. Daniel.  2004.  2002 Adult Chinook Salmon Run Report.  

Johnson Creek Artificial Propagation Enhancement Project.  Operations and Maintenance 
Activities.  Nez Perce Tribe Department of Fisheries Resources Management.  Prepared 
for U.S. Department of Energy, Bonneville Power Administration.  BPA Project Number 
199604300.  BPA Contract Number 4393.  23 p. 

 
 Hill, R., M. Daniel, and J. S. Gebhards.  2004.  2003 Adult Chinook Salmon Run Report.  

Johnson Creek Artificial Propagation Enhancement Project.  Operations and Maintenance 
Activities.  Nez Perce Tribe Department of Fisheries Resources Management.  Prepared 
for U.S. Department of Energy, Bonneville Power Administration.  BPA Project Number 
199604300.  BPA Contract Number 4393.  25 p. 

 
 Hill, R., M. Daniel, and J. S. Gebhards.  2005.  2004 Adult Chinook Salmon Run Report.  

Johnson Creek Artificial Propagation Enhancement Project.  Operations and Maintenance 
Activities.  Nez Perce Tribe Department of Fisheries Resources Management.  Prepared 
for U.S. Department of Energy, Bonneville Power Administration.  BPA Project Number 
199604300.  BPA Contract Number 4393.  25 p. 

 
Jones, R.  2001.  Letter to John Gebhards, Project Leader, Johnson Creek Artificial Propagation  

Enhancement Project, Nez Perce Tribe Department of Fisheries Resource Management, 
McCall, Idaho from the National Marine Fisheries Service.  June 12, 2001. 

 
Lothrop, R.C.  2000.  Johnson Creek Artificial Propagation Enhancement Project Section 10 

Permit Application.  Renewal of permit 1147.  Submitted to NMFS as part of ESA 
Section 10 consultation.  CRITFC. Portland, OR. 

 
MFH (McCall Fish Hatchery). 1991-2000. McCall Fish Hatchery Brood Year Reports. Idaho 

Department of Fish and Game. McCall, Idaho. 
 
NMFS (National Marine Fisheries Service).  1995.  Summary: Proposed recovery plan for Snake 

River salmon.  U. S. Department of Commerce, National Oceanic and Atmospheric 
Administration, Portland, Oregon. 

 
NOAA Fisheries.  2004 draft.  Environmental Assessment of a National Marine Fisheries 

Service (NMFS) Action to Issue Research/Enhancement Permit 1250 to the Columbia 
River Inter-tribal Fish Commission (CRITFC) under Section 10(a) (A) of the Endangered 
Species Act. 

 
Piper, R. G., I.B. McElwain, L. E. Orme, J.P. McCraren, L.G. Fowler, J.R. Leonard, 1982.  Fish 

Hatchery Management.  Department of the Interior, U.S. Fish and Wildlife Service. 
 

USFS (United States Forest Service).  1990.  Boise National Forest Land and Resource 
Management Plan (Forest Plan).  Boise, Idaho. 



 30

 
USFS (United States Forest Service).  1995.  Upper South Fork Salmon River and Johnson 

Creek Watershed Analysis.  Cascade Ranger District, Boise National Forest and Krassel 
Ranger District, Payette National Forest.



 31

 

APPENDICIES 

 
 
 



Appendix A: JCAPE Supplementation Releases and Returns 1998 – 2005 

Males Trapped Females Trapped 

Brood 
Year 1 

Females 
Spawned2 

Males 
Spawned2 

Green 
Eggs 

Taken 

Eggs 
Per 

Female 

Green 
Eggs 

Culled 

%Egg 
Eye-
Up 

Number 
Released 

% Egg 
To 

Release 
Survival3 

Release 
Year 

Age 
3 

Age 
4 

Age 
5 

Age 
3 

Age 
4 

Age 
5 

Total 
BY 

Return 

% 
Return 
(SAR) 

Total 
Adult 

BY 
Return 

1998 32 17 155,870 4,871 20,477 62 78,950 58.3 2000 236 233 28 0 159 72 728 0.922 492 
2000 16 25 65,060 4,066 0 86 57,392 88.2 2002 65 38 1 0 38 6 148 0.258 83 
2001 28 50 115,848 4,119 8,733 75.4 73,000 68.2 2003 5 19 - 0 22 - 764 0.1044 414 

2002 34 44 166,122 4,885 9,601 85.9 
14,9965 

2,3886 
112,8707 

96 
96.9 
83.2 

2002 
2003 
2004 

15 - - 0 - - 154 0.0134,8 - 

2003 25 28 126,900 5,076 0 80.4 105,230 82.9 2005          

2004 27 25 116,598 4,318 16,531 90.3 90,450 90.4 2006          

2005 33 32 142,947 4,332 0 88.2 TBD TBD 2007          

 
1 – No Broodstock were collected in 1999, so no supplementation fish will be documented for that brood year. 
2 – All male and female broodstock were from wild/natural origin, unless otherwise specified in the report text.  
3 – The number of eggs culled is subtracted from number of eggs taken in calculating egg to smolt survival. 
4 – Incomplete due to brood year not fully returned. 
5 – Eyed egg out-plant on October 22, 2002 of 14,996 eyed eggs. 
6 – Fall Pre-smolt release on October 28 and 29, 2003. 
7 – Brood year 2002 smolt release on March 15 through 18, 2004. 
8 – SAR was calculated using only the number of smolts released for BY 2002. 
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Appendix B: Hatchery Production Summary for Johnson Creek Brood Year 2004 (December 2004 – March 2006) 

Mortality 
Feed 

Conversion 

Month Number 
Total Length 

(inches) 
Fish Per 
Pound 

 
Month

To 
Date 

 
Month

To 
Date 

Density 
Index 

Flow 
Index 

30-Day Length 
Increase (inches) 

December 7,1101 1.55 963 42 0.59% 1.64 1.64 .03 .05 0.13 
January 63,5621 1.50 1,065.3 267 0.48% 1.83 1.78 0.16 0.18 0.06 
February 89,101 1.59 890.7 378 0.77% 1.29 1.41 0.23 0.28 0.10 
March 88,746 1.80 574.0 355 1.16% 1.11 1.21 0.31 0.37 0.30 
April 88,442 1.97 439.7 304 1.50% 1.89 1.46 0.37 0.40 0.17 
May 88,210 2.45 228.4 232 1.88% 0.92 1.15 0.25 0.61 0.47 
June 88,077 3.09 113.7 133 1.91% 0.82 0.96 0.39 0.97 0.65 
July 91,0592 3.53 74.5 253 2.11% 1.14 1.03 0.14 0.34 0.19 

August 90,921 4.17 45.8 138 2.26% 1.34 1.15 0.37 0.92 0.64 
September 90,758 4.57 34.7 163 2.43% 1.44 1.23 0.45 1.10 0.41 

October 90,679 4.66 29.8 79 2.52% 1.39 1.25 0.34 0.84 0.09 
November 90,635 4.67 31.4 44 2.57% n/a 1.33 0.10 0.10 0.01 
December 90,625 4.71 29.7 10 2.58% 1.5 1.34 0.11 0.11 0.04 
January 90,553 4.85 27.1 72 2.66% 0.59 1.28 0.11 0.11 0.14 
February 90,489 4.93 26.0 64 2.72% 1.55 1.29 0.12 0.12 0.09 
March  90,4503 4.93 25.8 39 2.76%      

 
1 – Some fry still in incubation 
2 – Inventory adjustment due to count at CWT tagging. 
3 – Inventory at smolt planting 
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 Appendix C: Johnson Creek Artificial Propagation Enhancement Juvenile Tagging Info Brood Years 1998 -2004 

Brood 
Year 

Number 
Smolts 

Released 

Smolt Size 
at Release 

in mm (fpp) 
Coded Wire 

Tag Code 
VIE Tag 

Color/Side 

Number of PIT 
Tagged Smolts 

Released 
Smolt Release 

Dates 
1998 78,950 114.7 (28.6) 611701 (100%) Red/Right Eye 8,043 3/27-30/2000 
2000 57,390 110.0 (29.3) 108971 (100%) Yellow/Left Eye 9,987 3/18-20/2002 

2001 73,000 110 (27.5) 
104070 (11%) 
105673 (43%) 
105573 (46%) 

Orange/Right Eye 12,132 3/20-21/2003 

2002 112,870 110 (27.1) 
101775 (24.1%) 
101675 (26.8%) 
107871 (49.1%) 

Green/Right Eye 12,186 3/15-18/2004 

2003 105,230 114.5 (25.7) 
106476 (50%) 
106576 (50%) 

Red/Left Eye 12,049 3/14-16/2005 

2004 90,450 113.9 (25.8) 
109475 (49.8%) 
109575 (43.7%) 
101373 (6.5%) 

Yellow/Left Eye 12,056 3/13-15/2006 
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