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This final update will provide complete brood summary data for the 2007-2010 broods and the status of the 2011 
brood.  Though the PSC northern funds were technically focused on two brood years (2007 and 2010), that 
support combined with private and agency contributions, allowed for complete programs for all broods to date.  
An aerial photo of Johnston Creek and a map of DFO stat Area 9 showing the location of Johnston Bay & Creek 
are attached as Appendix I and II. 
 
 
SUMMARY OF RESULTS AND RECOMMENDATIONS 
Objective: To release cwt/Ad clip marked smolts from a Rivers Inlet coho stock in order to evaluate harvest 
distribution. 
 
There has been successful CWT/AD marked smolt releases for four brood years of Johnston Creek coho. This 
was achieved by undertaking a modest enhancement project based out of the DFO Snootli Hatchery in Bella 
Coola.  Table 1 provides a summary of CWT releases and Table 2 provides a brood summary report for broods 
2007 to 2011 with survival to release or to current inventory.  The enhancement program achieved acceptable to 
excellent survival and in all years the smolts were of good quality and at target size for release.  Overall numbers 
released were very close to targets except the 2010 brood where eggs from two large females had to be 
destroyed due to presence of BKD in the adults, reducing the number of eggs kept for culture.   The coded wire 
tagging program, though successful in getting marked fish to release, had higher pin loss than in other groups of 
fish marked at Snootli Hatchery.  Ideally, pin loss should be 2% or less and the range for the four years of 
Johnston coho marked to date is 10-16%, even though retention checks that were done immediately post 
marking showed tag loss at an acceptable one to two percent.  Snootli staff has done a review of all four years of 
marking and are making changes to the tagging program to address tag loss in pre-smolt fish. Specifically they 
will look at tag placement, implant depth and nose mold shape. 
 
 

TABLE 1 

BROOD 
YEAR

CWT 
CODES 
USED

NUMBER 
RELEASED CWT 

& AD 

NUMBER 
RELEASED AD 

ONLY

TOTAL 
NUMBER 
MARKED 

RELEASED  

TAG LOSS 
(MARKING 

TO RELEASE

2007

18-53-20, 
18-53-21, 
18-55-53 14,369 1,776 16,145 11%

2008 18-57-59 21,990 2,322 24,312 10%

2009
18-36-06, 
18-36-07 19,944 2,673 22,617 12%

2010 18-61-69 13,825 2,633 16,458 16%

JOHNSTON COHO RECORD OF CWT/AD SMOLTS RELEASED AND TAG LOSS 
BETWEEN MARKING AND RELEASE FOR BROOD YEARS 2007-2010

 
 
 
Recoveries of adult CWT marked coho have been tracked through the DFO MRP program and are available for 
the 2007 and 2008 broods (return years 2010 and 2011).  Recovery of CWT marked Johnston adults indicates 
that this stock is a north migrating stock and is intercepted in several fisheries from Alaska to Rivers Inlet.  
Canadian recoveries occur from May to September but are more concentrated in July and August in DFO 
statistical areas 1and 2 (northern troll and sport) and 6-9 (Central Coast). Tables 3 & 4 provide summaries of 
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observed and expanded CWT recoveries in Alaska (both commercial and sport combined), Canadian Troll 
(includes 1 seine recovery) and Canadian sport fisheries for Johnston and Bella Coola River coho.  Table 3 also 
gives an estimated survival to the marine fishery based on marked fish released and total expanded recoveries.  
Data from Johnston coho is compared to that of two Bella Coola stocks and results are quite similar.  These 
tables are also included in the Johnston Coho Adult Mark/Recapture Pilot Project final report.  
 
 

TABLE 2 

BROOD YEAR 
SUCCESS

NUMBER EGGS 
OBTAINED

NUMBER 
EGGS KEPT

NUMBER 
ON HAND

TOTAL 
NUMBER 

RELEASED
RELEASE 

DATE

OVERALL 
SURVIVAL 
TO DATE 

CURRENT 
OR SIZE @ 

RELEASE IN 
GRAMS

TARGETS & BIO-
STANDARDS 30,000 25,000 MID MAY 72% 20.0

2007 16784 16,784 0 16,145 08-May-09 96.2% 20.0

2008 31057 31,057 0 25,712
08-Jun-09& 
14-May-10 82.8% 1.1 & 24.1

2009 29186 24,694 0 22,843
16-Jun-10 & 
11-May-11 92.5% 20.0

2010 25560 17,188 0 16,458 13-May-12 95.8% 20.0

2011 35062 27,760 26,970 97.2%  
 
 
 
 

TABLE 3 

ALASKA CAN TROLL CAN SPORT TOTAL

 BROOD 2007

OBSERVED 10 11 24 45

EXPANDED 22 35 145 202 14369 1.4%

BROOD 2008

OBSERVED 12 27 19 58

EXPANDED 30 29 173 232 21990 1.1%

 BROOD 2007 (SALOOMPT)

OBSERVED 12 3 1 16

EXPANDED 33 10 6 49 13589 0.4%

BROOD 2008 (SNOOTLI)

OBSERVED 29 64 19 112

EXPANDED 74 102 198 374 28963 1.3%

BELLA COOLA COHO

JOHNSTON CREEK COHO

JOHNSTON CREEK AND BELLA COOLA COHO CWT MARINE RECOVERIES FOR 2007 
AND 2008 BROOD YEARS

GENERAL RECOVERY TYPES EST. % 
SURVIVAL 

TO MARINE
# RELEASED 

WITH CWT
BROOD 
YEAR
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TABLE 4 

BROOD

YEAR # % # % # % # % # % # %

2007 4 17% 2 8% 1 4% 0 0% 17 71% 0 0%

2008 11 58% 0 0 1 5% 1 5% 4 21% 2 11%

AREA 9-RIVERS 
INLET SOUTH OF AREA 9

DISTRIBUTION OF OBSERVED RECOVERIES IN CANADIAN SPORT FISHERIES BY STATISTICAL AREA FOR CWT MARKED 
2007 AND 2008 BROOD JOHNSTON COHO

OBSERVED CANADIAN SPORT RECOVERIES BY STAT AREA & PERCENTAGE OF TOTAL BY BROOD YEAR

1 & 2 (MOSTLY 
LANGARA) AREA 6

AREA 7- 
MILBANKE AREA 8 - HAKAI

 
 
 
METHODS 
The general biological strategy for Johnston coho enhancement is to culture from egg to approximately 15 gram  
pre-smolt size at Snootli Hatchery (roughly from November in one year to April in the second year, Nov. 2010 to 
April of 2012 for the 2010 brood), then transfer to saltwater netpens in Johnston Bay at the mouth of Johnston 
Creek for up to one month of final rearing (mid May) to reach an average size of 20gms prior to release. 
 
The enhancement program consists of three main components namely: 

1. Broodstock capture and eggtake 
2. Incubation, ponding, rearing and marking 
3. Transport and netpen rearing in Johnston Bay 

 
1. Broodstock Capture and Eggtake 
Ripe or near ripe adult coho are captured in Johnston Creek in mid to late November to early December using a 
80-90’ 4” web sockeye tangle gillnet or a small 90’X10’X2” beach seine net.  All adults have been captured in or 
near a pool labeled as “the Honey Hole” which is situated approximately 11km up river from the mouth.  In 2007 
adults were held in soft vinyl holding tubes for a short period as brood capture continued and then spawned 
directly prior to leaving the river.  In 2008 and in every year since, broodstock are transported from the river a 
few at a time in 20 gallon buckets with ~30 liters of water - via helicopter - to Dawson’s Landing where a 
Capilano Trough has been set up as a holding unit.  The holding unit is supplied constantly with freshwater that 
can overflow out a standpipe at the end.  Pieces of plywood are secured on the top of the unit to keep predators 
out and to help keep the adults calm between ripeness sorts and spawning.  If there are ripe females on the day 
of transport to holding, sperm from as many males as there are ripe females is taken from males captured in the 
river (these males are released).  However, sufficient males are also held with the females so there is at least 
one male to spawn for every female held on subsequent eggtakes.  At Dawson’s, ripe females are spawned 
using isolation protocol to prevent transfer of blood or other body fluids that could contain the bacterial kidney 
disease or other pathogens.  Each female is spawned into a separate container and these are placed in a 
cooler.  Once females have been spawned the carcasses are laid out separately and a small portion of the 
posterior portion of the kidney is excised (using isolation protocol).  The sample is sealed in a labeled whirlpack 
bag and placed on ice in a cooler.  The samples are frozen once they get to Snootli Hatchery and when all 
eggtakes are complete they are shipped to Pacific Biological Station for bacterial kidney disease and other 
pathogen screening.  Males are live spawned and released if captured on the river or killed and spawned if from 
holding – milt is expressed from the vent into a whirlpack bag and the bag is sealed so is full of air.  Milt bags are 
placed in the cooler with the eggs for transport.  Coolers with the gametes and BKD samples are transported by 
helicopter or fixed wing aircraft to Snootli Hatchery in Bella Coola.  At the hatchery, the outside of the transport 
coolers are disinfected, as is gear from the field.  Egg and sperm containers are taken into the incubation room 
where 2x2 matrix fertilization is carried out, continuing with isolation protocol.  Once eggs are fertilized and 
rinsed, they are placed in Heath type trays filled with a 100ppm iodine disinfection bath for 10 minutes.  After 10 
minutes the trays are moved in the stack unit so a continuous 16lpm flow of well water flows through. 
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   Broodstock collection at Honey Hole with seine net          Adult coho in seine bunt 
 
 

   
 Adipose/CWT male captured in river  Collecting Sperm from males on the river 
 

   
Checking female held at Dawson’s Landing for ripeness  Removal of eggs from female (spawning)
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Kidney sample for BKD test  Egg and Sperm containers lined up for  2x2 matrix 

 

   
 Fertilization of eggs    Rinsed eggs to iodine bath and incubation 
  
2. Incubation, Ponding, Rearing and Marking 
The Johnston coho are incubated full term in the Heath Type vertical drip incubators.  At the eyed stage of 
development (usually January) eggs are shocked, mortalities removed and an inventory is done.  At this time 
eggs are discarded from females where the kidney sample indicated a high or medium level of BKD.  Incubation 
continues to fry swim-up stage when fry are transferred to a circular tub or Capilano trough for food initiation and 
initial rearing.  The rearing containers are supplied with well water using guidelines of 1lpm flow for every 1kg 
biomass of fish and densities (kg/m3 water volume) are kept to within recommended standards of 35kg/m3 for 
cap troughs and 10kg/m3 for circular tubs.  For mid-term rearing of ~3 gram average size to ~9 grams, all 
Johnston coho are reared in circular tubs and for final rearing at Snootli Hatchery they are transferred to Eagle 
Troughs (large aluminum ponds).  Fish are fed daily with the same food formulation that is used for other stocks 
at Snootli Hatchery.  Feed rates are updated every one to two weeks when weight samples are carried out.  
When the fish are at least 5gms average size they are vaccinated against Vibriosis disease using the 30 second 
dip/immersion method.  Between 4 grams and 10 grams average size the fish are adipose clipped and coded 
wire tagged.  The tagging is usually done coincident with the need to reduce densities in the rearing containers 
to minimize the number of times the fish are handled.  At the time of tagging an exact inventory of stock on hand 
occurs.  Periodically there may be a need to treat rearing fish for the an external parasite called Trichodina sp. 
This treatment (a 250ppm, 1 hour bath using the chemical Parasite S) was administered once to the 2008 and 
2010 broods during rearing. 
 
  

NF 2010-I-18 Final Report Page 5 of 13



 

    
Heath type vertical drip incubators  Eggs shocked and picked at eyed stage by 
        Volunteers/students 
 
 

       
  Circular rearing tub    Weighing fish for Vaccination 
 
 

       
   30 second immersion/bath for Vibriosis protection   Coded Wire tag marking 
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3. Transport and Final Rearing in Johnston Bay 
As the fish at Snootli Hatchery approach the target transport size a netpen float is taken into Johnston Bay and 
secured to a log boom that is anchored off the beach at a location where there is twice the depth under the 
netpen as the depth of the nets.  Netpen openings are 4.8mx4.8m and nets are roughly 4.8x4.8x4.8m deep and 
made of knotless 3/8 web.  They are hung off of 3’ high railings around the pen to prevent predation so the area 
of net in the water is approximately 87.6m3.  Rock and plastic coated weights are used to keep the net openings 
from compressing during tide changes.  Two days prior to transfer the fish are taken off food to lower metabolic 
demands and reduce stress during transport.  Transport is done by weighing approximately 10kg of fish into a 
pre-determined amount of water in 20 gallon plastic buckets supplied with medical oxygen through ceramic 
diffuser stones.   Eight buckets are loaded one at a time and placed in the back of a pick-up truck and taken to 
the Bella Coola Airport where they are transferred to a Grummand Goose aircraft that is set up with an oxygen 
distribution system.  Oxygen level in the buckets is monitored throughout transport and adjustments made as 
necessary.  Spare oxygen equipment and tools are on hand should any repairs be needed.  The flight from Bella 
Coola to Johnston Bay normally takes from 45 minutes to an hour.  At Johnston Bay, buckets are off-loaded from 
the plane and the contents poured into a netpen.  Once the transport is complete and fish have had a chance to 
recover, food is initiated.  Enough food is shipped with the fish to achieve the target release weight of 20gms 
(using a conservative food conversion factor of 1:1).  A feeding schedule is sent with the fish and daily food fed, 
water temperature, salinity and fish mortality is recorded for the duration of netpen rearing.  Dead fish are taken 
away from the site and disposed of so as not to draw wildlife to the pens.  When the feeding program is 
complete the fish are released at dusk to minimize chance of predation as they start on their ocean migration. 
 

     
 Netpen tow to Johnston Bay    Weighing pre-smolts to bucket for transport 
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Loading buckets into Grummand Goose aircraft   Bucket set-up in plane 
 

          
 Pre-smolts to netpen in Johnston Bay          Smolts released at 20grams in Mid May 
 
 
ANNUAL BROOD SUMMARIES 
Tables 1&2 provide a numerical summary of results by brood year.  The following section gives a brief narrative 
of activities by brood year. 
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2007 Brood 
The broodstock (adult capture) program occurred on November 17 – 18, 2007 (Table 3).  The program required 
two trips to the river via helicopter.  Four ripe females and five ripe males were spawned on the river November 
18th following Alaska protocol. Samples were taken from the kidney of females used for broodstock so any egg 
lots suspect for BKD (bacterial kidney disease) could be isolated.  Gametes were flown to Snootli Hatchery in 
Bella Coola for fertilization, disinfection and plant. A total of 16,784 eggs were taken (Table 2).  Eggs were 
shocked and picked on January 2, 2008 and post eyed live inventory was 16,682 resulting in survival to eyed of 
99.4%.  Results of BKD testing at PBS indicated that all egg lots could be kept for continued culture and at the 
swim-up stage on April 4, 2008, 16,609 fry were ponded.  Fry were vaccinated against Vibriosis disease when 
they reached an average size of 5gms in July of 2008.  Coded wire tagging occurred between October 20-22, 
2008 when fish were 9.6 grams average size..  On April 14, 2009 the 17.49 gram average size pre-smolts were 
transported by air to a netpen in Johnston Bay in Rivers Inlet.  They were reared in the netpen for 25 days to a 
size of 20grams and then released on an outgoing tide May 8, 2009. The total number released was 16,145 for 
an excellent egg to release survival of 96.2%.  A final CWT tag retention showed that pin loss to release was 
11%, lower than SEP standards. 

 
2008 Brood 
Broodstock capture and eggtakes occurred between Nov.19 and Dec. 2nd (see Table 3).  A total of 9 females 
and 9 males were used for broodstock.   Flexibility was added to the program this year in that a Capilano rearing 
trough was set up at Dawson’s Landing so females and males could be flown off the river and held.  The adult 
holding capability reduced risk associated with holding females in the river and/or of not being able to achieve 
egg targets due to weather/water conditions preventing broodstock capture or returning to the river to check 
females being held there. Field eggtakes were done at Dawson’s Landing following Alaska protocol and the 
gametes flown to Snootli Hatchery in Bella Coola for fertilization, disinfection and plant. Samples were taken 
from the kidney of females used for broodstock so any egg lots suspect for Bacterial Kidney Disease could be 
isolated.  The crew was successful in obtaining a total of 31,057 eggs (Table 2).  These were shocked and 
picked on January 17, 2009 and the live inventory of 27,878 meant that survival to eyed was 89.8% (less than 
2007 year due to 2 poor females).  Kidney sample results were good so no eggs had to be discarded or 
segregated and incubation was completed successfully April 6-21, 2009 when 27,644 fry were ponded. Rearing 
continued to June 8, 2009 when 1400 of the 1.1 gram average size fry were transported (under a transplant 
approval) to Hogan Creek in Rivers Inlet. These fry were meant to re-colonize this small creek with a history of 
coho returns and where a local group has taken an interest is stream stewardship.  The fish were vaccinated 
against Vibriosis in July 2009 and in August a Parasite S treatment was administered to treat for an external 
parasite (Trichodina sp). Coded wire tag marking occurred September 25-29, 2009 when fish were an average 
size of 10.44 grams and tag loss post marking was 3.36%.  Rearing at Snootli Hatchery was completed April 15, 
2010 when the 14.92 gram pre-smolts were transported to the netpens in Johnston Bay.  Rearing in the netpens 
continued for 29 days and the 24.12 gram average size smolts were released May 14, 2010.  There were a total 
of 25,712 fish released making the overall survival from egg to release an acceptable 82.8%.  A final CWT tag 
retention showed that pin loss at release was 10%, indicating that significant tag loss occurred over the final 
rearing period. 
 
 
2009 Brood 
Broodstock capture and eggtakes occurred on Nov.24 and Dec.1 (see Table 3). The program required two trips 
to the river via helicopter. There were a total of 9 females and 12 males (most sperm was collected on the river) 
spawned for an eggtake total of 29,186.  Field eggtakes were done at Dawson’s Landing following Alaska 
protocol and kidney samples were taken from each female for subsequent disease testing at PBS.  Results from 
disease sampling indicated that one female had a higher than acceptable level of BKD and those eggs were 
destroyed at the eyed stage. Eggs from two other females with very low levels of BKD were isolated but 
considered low enough risk that they were kept on site.  Shocking and picking was completed January 21, 2009 
and survival to eyed in the 24,694 eggs kept was excellent at 97.6% leaving a live balance of 24,095.  Incubation 
went well and ponding of 24,095 fry was completed between April 16 and 26, 2010.  Rearing continued to June 
16, 2010 when 1400 adipose clipped fry (no cwt) were transported and released to Hogan Creek in Rivers Inlet 
(these to re-populate Hogan Creek).  The remaining fry were reared to August 16-18, 2010 when CWT/AD clip 
marking was completed.  Inventory at marking was 23,042 with 22,807 being marked.  In November of 2010 fry 
were vaccinated against Vibriosis and transferred to a larger rearing container.  On April 15, 2011 pre-smolts of 
16.02 grams average weight were transferred to netpens in Johnston Bay where they were reared for 26 days 
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prior to release on May 11, 2011 at an average weight of 18.2gms.  Overall survival from egg to release was an 
excellent 92.5%. A final check for CWT tag retention showed an overall pin loss of 12%, below SEP standards. 
 
 
2010 Brood 
Broodstock capture and eggtakes were done on four dates Nov.28, Dec.8, Dec 15 and Dec24 2010 (see Table 
3). The program required two trips to Johnston Creek via helicopter and one trip to Dawson’s Landing via fixed 
wing. There were a total of 8 females and 8 males spawned for an eggtake total of 25,560.  Three of the 
eggtakes were done at Dawson’s Landing and the fourth was done at Snootli Hatchery.  On December 15th the 
last female and four of the males from holding were taken to Snootli Hatchery and held in a circular tub until the 
female was ready.  This eliminated the need to return to Dawson’s Landing for the final eggtake.  Alaska 
protocol was followed for all eggtakes and kidney samples taken from each female were sent to PBS for disease 
sampling.  Results from disease sampling indicated that two females had a higher than acceptable level of BKD 
and these eggs were destroyed at the eyed stage during shocking and picking January 17-28, 2011. The total 
number of eggs kept for ongoing culture was 18,771 and of these 17,188 survived to the eyed stage for a 
survival of 91.9%.  Ponding occurred between April 14th and 17th with a live balance to ponding of 17,188.  
Rearing progressed to June 15, 2011 when a Parasite S treatment was administered to treat for the external 
parasite Trichodina sp.  CWT marking was done October 7-12, 2011 when fry were an average size of 5.9 
grams.  The marking was done at a smaller fry size intentionally to try and improve tag retentions.  The 
vaccination against Vibriosis occurred in January of 2012 when fish were approximately 10 grams average size.   
Pre-smolts of 18.37 grams average weight were transferred to netpens in Johnston Bay on April 18, 2011 where 
they were reared for 26 days prior to release on May 11, 2011 at an average weight of >20 grams.  Overall egg 
to release survival was acceptable at 88.5% (this mostly due to poor fertilization success in one of the females).  
Tag loss to smolt release was 16% even though marking was done at a smaller fry size.  A complete review of 
the Johnston marking programs was undertaken at Snootli Hatchery and staff will be participating directly in 
marking of the 2011 brood to improve tag retention.   
 
2011 Brood (not part of PSC 2010 program but reported to recognize contribution) 
Broodstock were captured on November 17 & 18, 2011 during seining in the Honey Hole.  A total of 12 ripe or 
near ripe females and 13 males were transported to Dawson’s Landing and placed in a holding trough.  During 
holding there was one female and one male that died, leaving 11 females and 12 males for spawning.  On 
November 19th, three of the females and three males were spawned prior to the crews return to Bella Coola and 
on December 2, eight females and eight males were spawned prior to the return.  BKD spawning protocol was 
used for the females and kidney samples were taken.  Eggs and sperm were taken to Snootli Hatchery where 
fertilization and egg plant was done.  All equipment was disinfected prior to entry to the hatchery and fertilized 
eggs from each female were placed in separate incubation trays and surface disinfected in an iodine bath for 15 
minutes before water flow was started.  The Johnston egg trays were placed in a separate incubation unit from 
other coho stocks at Snootli Hatchery and were supplied with well water.  Kidney samples were labeled and 
frozen then sent to Pacific Biological Station for subsequent testing.  Results from disease testing were used to 
determine what egg lots could be kept for continued culture. 
Eggs were shocked and picked at the eyed stage and the second inventory indicated a total of 35,062 eggs 
were taken and survival to the eyed stage was and excellent 97% - leaving a balance of 34,240.  At the eyed 
stage two trays of eggs had to be destroyed due to BKD levels in the samples from the parent females, leaving a 
balance of 27,539.  The Johnston coho fry were ponded in April and the live inventory at ponding was 27,539.   
There are currently 26,970 fry on hand.  It is expected that a release target of 25k marked smolts in May of 2013 
will be achieved. 
 
 
BUDGET REPORT 
 
Table 5 gives an outline of expenditures to date.  We are pleased to report that our partners have provided over 
and above what was expected in terms of support, leaving a surplus of $13,186.68 out of the funds released to 
date.  It is hoped that once again, the PSC would allow for extension of this project so these funds could be used 
to purchase coded wire tags and the tag application for the 2011 brood and for a field trip to the river in the early 
fall.  The field work would involve capture and enumeration of adults to look for coded wire tagged individuals 
and to collect another year of adult scale samples for aging.  At this time juvenile traps would also be set and 
length frequency and scale smears collected to provide more background on life history.  
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TABLE 5 

CATEGORY SPENT TO DATE BUDGETED VARIANCE

FIELD TECH $0.00 $800.00 $800.00

CWT MARKING $1,340.00 $2,400.00 $1,060.00

EGG TRANSPORT $11,285.87 $12,000.00 $714.13

SMOLT TRANSPORT $3,663.19 $15,000.00 $11,336.81

FACILITY $4,855.06 $5,000.00 $144.94

FISH FOOD $909.66 $2,900.00 $1,990.34

FISH CULTURE EQUIPMENT $75.00 $500.00 $425.00

REARING FLOAT TOW/SETUP $935.00 $2,000.00 $1,065.00

FUEL $0.00 $1,250.00 $1,250.00

CWT TAGS $2,195.33 $2,500.00 $304.67

VACCINE&IODINE/BKD samples $504.21 $400.00 -$104.21

MISC $0.00 $0.00

TOTAL $25,763.32 $44,750.00 $18,986.68

ALLOCATED TO DATE $38,950.00 $13,186.68

EXPENSES AND BUDGET VARIANCES TO MAY 31, 2012
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Jim Rough from RINCSEA gets program started in 2007 
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APPENDIX I 
AERIAL PHOTO OF JOHNSTON CREEK (from Canoe Hole looking upstream) 
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