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THE ENGLISH BAY RIVER IS LOCATED NEAR THE SOUTHWESTERN TIP OF THE KENAI PENINSULA 
ON LOWER COOK INLET, APPROXIMATELY 40 KM SOUTHWEST OF HOMER, AK. THE VILLAGE OF 
NANWALEK IS SITUATED ON THE BASE OF A NARROW SPIT OF-4AND AT THE HEAD OF ENGLISH 
BAY. A 14 HECTARE TIDE WATER LAGOON BEHIND THE SPIT FORMS THE MOUTH OF THE 
ENGLISH BAY RIVER. . . 

THE ENGLISH BAY DRAINAGE IS 11.3 KM IN LENGTH·. THE WATERSHED ENCOMPASSES 63 
SQUARE KILOMETERS. THERE ARE FIVE LAKES WITHIN THE DRAINAGE WITH A-TOTAL SURFACE 
AREA OF 154 HECTARES. THE LAKES ARE ASSIGNED ASCENDING NUMERICAL NAMES AS YOU 
MOVE UP THE DRAINAGE FROM THE RIVER'S MOUTH. THE PROJECT FOCUSES ON SECOND LAKE, 
THE LARGEST LAKE IN THE DRAINAGE OCCUPYING 60.7 SURFACE ACRES, MEAN DEPTH OF 
10. 9 METERS AND MAXIMUM DEPTH OF 26 METERS. (total volume of 7. 6 x 106 m3J . THE 
HYDRAULIC RESIDENCE TIME FOR SECOND LAKE IS 15 DAYS. 

SOCKEYE, PINK AND COHO SALMON UTILIZE THE DRAINAGE ALONG WITH DOLLY VARDEN AND 
RAINBOW TROUT. 

SOCKEYE ESCAPEMENT WAS MONITORED BY WEIR BETWEEN 1927 AND 1941, AND BY AERIAL 
SURVEY FROM 1947 UP TO 1991 (TABLE 1). IN 1984, THE ESCAPEMENT WAS 11,000 AND 
PLUMMETED TO 5,000 IN 1985. ADF&G CLOSED THE COMMERCIAL AND SUBSISTENCE 
FISHERIES IN 1985. THE CLOSURES WERE UNSUCCESSFUL IN REBUILDING THE FISHERY AND 
THE FISHERY REMAINS CLOSED TODAY. 

TABLE 1. HISTORICAL RECORD OF SOCKEYE SALMON ESCAPEMENT IN THE ENGLISH BAY 
DRAINAGE. 

SOCKEYE ESCAPEMENT IN ENGLISH BAY RIVER 

Period Range Average Method 

1927-1941 14,000-40,000 21,542 WEIR 

1947-1979 1,200-18,000 6,700 AERIAL 

1980-1984 10,500-20,000 13,120 AERIAL 

1985-1991 2,000 -7,000 4,585 AERIAL 

1992-1993 6,400 -8,927 7,663 WEIR 



IN 1990, THE CHUGACH REGIONAL RESOURCES COMMISSION, A NATIVE TRIBAL ORGANIZATION 
CONCERNED WITH NATURAL RESOURCES ISSUES IN THE CHUGACH REGION OF SOUTH CENTRAL 
ALASKA, PROVIDED FUNDING FOR ADF&G F.R.E.D. (Fisheries Rehabilitation, 
Enhancement and Development) DIVISION TO DEVELOP A FRY STOCKING PROGRAM THAT 
WOULD SUPPLEMENT WILD FRY PRODUCTION. THE INTENT OF THE PROJECT WAS TO REBUILD 
THE FISHERY SO THAT BOTH THE COMMERCIAL AND SUBSISTENCE FISHERIES COULD RE-OPEN. 

IN 1990, APPROXIMATELY 1/3 OF A MILLION FRY WERE DIRECTLY RELEASED INTO SECOND 
LAKE. IN 1991 SMOLT WERE·SAMPLED. THE AGE 1 SMOLT WERE AT THRESHOLD SIZE OF 60 
lllll & 2. 9 g, INDICATING REARING CONDITIONS WERE NEAR CAPACITY. ZOOPLANKTON 
SAMPLING SHOWED SMALL SIZED ZOOPLANKTON AT LOW DENSITIES, SUGGESTING INTENSE 
COMPETITION FOR FOOD. 

LAKE FERTILIZATION WAS NOT AN OPTION FOR INCREASING ZOOPLANKTON PRODUCTION DUE 
TO THE RAPID FLUSHING RATE OF .. TH~ ENGLISH BAY DRAINAGE. F.R.E.D. CONCLUDED THE 
BEST WAY TO BALANCE WILD STOCK PRODUCTION WITH A STOCKING PROGRAM WAS TO PEN REAR 
FRY TO PRESMOLT SIZE. PEN REARED FRY WOULD HAVE MINIMAL IMPACT ·oN THE 
'ZOOPLANKTON COMMUNITY AND PROVIDE A SAFE ENVIRONMENT FOR FRY TO REACH PRESMOLT 
SIZE. 

THE GOALS OF THE PROJECT EVOLVED INTO: 

1) DEVELOPING PEN REARING TECHNIQUES FOR A 1 MILLION SMOLT PRODUCTION MODULE 
THAT COULD BE EXPANDED OR DUPLICATED TO PRODUCE A RETURN OF 200,000 TO 
400,000 ADULT SOCKEYE. A RETURN OF THIS SIZE WOULD SUPPORT SUBSISTENCE AND 
COMMERCIAL FISHERIES ALONG WITH AN OPPORTUNITY FOR THE VILLAGE OF NANWALEK 
TO PROCESS AND MARKET THEIR FISH. 

2) PRODUCING 4 - 5 g PRESMOLT, ASSUMING A 21 % OR BETTER SMOLT TO ADULT 
SURVIVAL, TO MEET THE ESCAPEMENT GOAL. 

3) TRAINING THE RESIDENTS OF NANWALEK TO RUN ALL ASPECTS OF THE PROJECT. 

TO ACCOMPLISH AND EVALUATE THESE GOALS FOUR INTERRELATED ENHANCEMENT TECHNIQUES 
WERE INITIATED. THEY INCLUDE: . 

\ 

1) MONITORING THE SOCKEYE SMOLT OUT-MIGRATION AND ADULT ESCAPEMENT 

2) SUPPLEMENTING FRY PRODUCTION THROUGH LAKE PEN REARING 

3) EVALUATING PEN REARING THROUGH CODED WIRE NOSE TAG RECOVERY 

4) ANNUAL IN SYSTEM EGG COLLECTION 

1991 PEN REARING 

IN JUNE OF 1991, 98,943 FRY WERE PLACED IN ONE (l2x12xl2') NET PEN LOCATED IN 
SECOND LAKE. TWELVE PERCENT OF THE PEN REARED FRY WERE CODED WIRE NOSE TAGGED 
AND ADIPOSE FIN CLIPPED FOR FIELD IDENTIFICATION. AN ADDITIONAL 155, 931 FRY WERE 
DIRECTLY RELEASED IN THE LAKE, FIVE PERCENT WERE CODED WIRE TAGGED. 

PEN REARED FRY SUFFERED HIGH MORTALITIES (14,186) DUE TO POOR FEEDING TECHNIQUES 



AND THE COMBINED OUTBREAK OF FURUNCULOSIS AND THE GILL PARASITE TRICHOPHYRA. TO 
PREVENT FURTHER HORIZONTAL TRANSMISSION OF BOTH AGENTS IN THE CROWDED NET PEN, 
THE REMAINING 84,757 FRY WERE RELEASED ON SEPTEMBER. 18. DESPITE HIGH 
MORTALITIES, THE PEN REARING RESULTS WERE ENCOURAGING. AT RELEASE, FRY AVERAGED 
4.6 GRAMS (range 1.6-11.4 grams) AT A DENSITY OF 8 Kg/rnl. 

1991 AND 1992 SMOLT MIGRATION 

SMOLT WERE ENUMERATED IN 1991. THE TRAP WAS IN PLACE BETWEEN MAY 24 - JULY 14 
AND CAPTURED APPROXIMATELY 67 % OF THE RIVER CHANNEL. IT WAS MONITORED 24 HRS 

' PER DAY AND WASHED OUT PERIODICALLY - 16,597 SMOLT HERE ENUMERATED - AT THAT 
TIME, ADF&G FELT THEY MIGHT HAVE MISSED A PORTION OF THE SMOLT OUT-MIGRATION THAT 
OCCURRED PRIOR TO MAY 24. 

IN 1992, LARGER SMOLT TRAP HAS SET UP ON APRIL 11 (5 WEEKS EARLIER THAN l991). 
HE DESIGNED THE TRAP TO CAPTURE THE ENTIRE STREAM CHANNEL IN ORDER TO GET A TOTAL 
COUNT ON SMOLT AND EFFICIENTLY SAMPLE FOR RECOVERY OF CODED HIRE TAGGED SMOLT. 
TRAP LEADS WERE 30.5 METERS LONG, AND POSITIONED AT A REDUCED_ANGLE TO THE 
RIVER'S FLOW TO MINIMIZE THE DAMMING EFFECT. 

ON APRIL 29 WE HAD TO PULL THE TRAP BECAUSE LARGE NUMBERS OF PINK SALMON SMOLT 
WERE IMPINGING ON THE TRAP'S PERFORATED PLATE. FIFTY SOCKEYE SMOLT HAD BEEN 
COUNTED UP TO THAT POINT IN TIME. THE TRAP WAS REINSTALLED ON MAY 13, AFTER PINK 
SMOLT HAD EMIGRATED. ON MAY 28 HIGH WATER WIPED OUT THE TRAP. TRAP LEADS WERE 
SHORTENED TO 12 METERS WITH THE TRAP POSITIONED IN THE THALWEG. A TOTAL OF 
43,409 SMOLT HERE ENUMERATED BETWEEN MAY 13 AND JULY 15. THE RUN PEAKED BETWEEN 
MAY 26 - JUNE 11. WATER TEMPERATURES DURING THE PEAK FLUCTUATED BETWEEN 9-10 C. 

SOCKEYE SMOLT MIGRATED DURING THE NIGHT SO THE TRAP HAS MONITORED NIGHTLY FOR 12 
HRS BETWEEN 5PM and SAM. SMOLT WERE RANDOMLY SAMPLED FOR AWL's (TABLE 2) AND 
EXAMI_NED FOR ADIPOSE FIN CLIPS (CODED HIRE TAGS). 

Table 2. WEIGHTED NUMBER, PERCENT, AVERAGE LENGTH (mm) AND AVERAGE WEIGHT 
(g) OF SOCKEYE SMOLT, BY AGE CLASS, FROM ENGLISH BAY, 1991-1992. 

1991 1992 
Age 1 Age 2 Coabined Age 1 Age 2 Coabined 

lumber 10,456 6,141 16,597 42,101 1,302 43,409 

Percent 63 37 100 97 3 100 

Length 68 75 69 75 74 75 

Weight 2.9 3.8 3.0 3.8 3.5 3.7 

AWL SAMPLES INDICATED THE PEN REARED FRY CONTRIBUTED TO SMOLT PRODUCTION. THE 
AVERAGE SIZE OF AGE 1 SMOLT HERE ALMOST A GRAM LARGER (3.8 GRAMS IN 1992 COMPARED 
TO 2.9 IN 1991) AND THE PERCENTAGE OF AGE 1 SMOLT INCREASED FROM 63% IN 1991 TO 



TO 97% IN 1992. AGE 2 SMOLT WERE SIMILAR IN SIZE FOR BOTH YEARS. 

125 CWT SMOLT WERE RECOVERED DURING THE PEAK OF THE RUN (TABLE 3). ALL WERE 
TRACED BACK TO THE NET PEN. THE CODED WIRE TAGGED SHOLT AVERAGED 5. 7 GRAMS 
(RANGE 1.9- 9.3 GRAMS). 

TABLE 3. COMPARISON OF AGE 1 SMOLT SIZE IN 1991 AND 1992 TO RECOVERED 
CODED WIRE TAGGED (CWT) SMOLT IN 1992. 

AGE 1 SMOLT 
' 

1991 1992 1992 CWT 

Number 10,456 42,107 125 

Length 68 75 88 

L Range 51..,;90 56-117 50-104 

Weight 2.9 3.8 5.7 

W Range 1..2-6.0 1.2-10.7 1.9-9.3 

INSUFFICIENT NUMBER OF CWT WERE RECOVERED AND COULDN'T BE USED TO STATISTICALLY 
EVALUATE OVER WINTER SURVIVAL OF PEN REARED FRY. HOWEVER, WE KNEW THAT THE 
84,757 FRY RELEASED IN 1991 AVERAGED 4.6 GRAMS. IF YOU LOOK AT 4 GRAM SMOLT AND 
LARGER IN THE AWL SAMPLE, 35% OR (14,737 FRY) FALL INTO THIS CATEGORY. BASED 
ON THEIR SIZE, ONE COULD ASSUME THESE FRY WERE FROM THE 1991 NET PEN (TABLE 4). 
FROM TABLE 4 YOU CAN SEE THAT THE WILD SMOLT (2.9 g) FALL IN LINE WITH THE SIZE 
OF AGE 1 SMOLT SAMPLED IN 1991, PRIOR TO PEN REARING ACTIVIfiES. 

TABLE 4. AVERAGE LENGTHS (mm) AND WEIGHTS (g) OF AGE 1 SMOLT 4.0 g + COMPARED 
TO CWT AND WILD SMOLT SAMPLED IN 1992. 

AGE 1 SMOLT 

AWL's CWT* Wild 

LENGTH 86 88 68 

RANGE 68-117 50-104 56-75 

WEIGHT 5.4 5.7 2.9 

RANGE 4.0-8.7 1.9-9.3 1.2-3.9 

* 84,757 FRY RELEASED IN 1991 !VERAGED 4.6 GRAMS 
(RANGE = 1.6 - 11.4 g) 



IF WE ASSUME THE 14,737 SMOLT THAT WERE 4 GRAMS AND LARGER WERE FROM THE NET PEN, 
THE OVER WINTER SURVIVAL WAS 17 PERCENT. (14,737/84,751 = . • 11). 

EXPLANATIONS FOR LOW OVER WINTER SURVIVAL OF 1991 PEN REARED FRY: 

1) THEY WERE RELEASED EARLY TO PREVENT FURTHER SPREAD OF FURUNCULOSIS AND 
GILL PARASITES. HOWEVER, IT IS POSSIBLE THE TWO AGENTS CONTINUED TO 
SPREAD AFTER THE FRY WERE RELEASED. 

2) AT RELEASE, THE WATER TEMPERATURE WAS WARM AND PROMOTED FEEDING ACTIVITY. 
GIVEN LOW ZOOPLANKTON DENSITIES FRY MAY HAVE WENT INTO THE WINTER 
WEIGHING LESS THAN THEY DID AT RELEASE 

3) FRY COULD HAVE BEEN PREYED ON BY DOLLY VARDEN. 

1992 PEN REARING 

IN JUNE, 290,000 FRY WERE TRANSPORTED TO SECOND LAKE FROM THE 
ADF&G BIG LAKE HATCHERY. THE PEN REARING WAS EXPANDED TO 171,398 
FRY WHICH WERE APPORTIONED INTO SIX PENS OF APPROXIMATELY 30,000 IN 
EACH PEN. TEN PERCENT OF THE PEN REARED FRY WERE ADIPOSE FIN 
CLIPPED AND CODED WIRE TAGGED. AN ADDITIONAL 118,900 FRY WERE 
DIRECTLY RELEASED INTO SECOND LAKE, NONE OF THESE FRY WERE TAGGED. 

IN 1991 , WE LEARNED THAT IT WAS POSSIBLE TO RAISE FRY UP TO 4.0 -
5. 0 grams. SO OUR GOAL WAS TO PRODUCE 5. 0 gram FRY BUT KEEP 
DENSITIES AT OR BELOW 4 Kg/mJ TO MINIMIZE ANOTHER VIRAL OR 
PARASITIC OUTBREAK. INITIAL AVERAGE WEIGHT OF THE FRY WAS .25 g. 
FRY WERE FED EVERY 1/2 HOUR BETWEEN 6 AM AND 10 PM. PENS WERE 
CLEANED 2 TIMES PER WEEK. 

BY AUGUST 10 FRY RANGED BETWEEN 2.2-3.2 gr~ms AND WERE DIAGNOSED 
TO HAVE TRICONDIA. ON AUGUST 16 FRY WERE DIAGNOSED TO HAVE COSTIA. 
TREATMENT FOR BOTH PARASITES INVOLVED IMMERSING THE FRY IN A 
FORMALIN BATH CONTAINING 1 PART FORMALIN TO 6,000 PARTS WATER FOR 
1 HOUR (29.5 ML .FORMALIN : 177,600 ml WATER). WE USED A FISH TOTE 
TO HOLD THE FORMALIN BATH. OXYGEN WAS DELIVERED TO THE BATH AT 2 
LITERS PER MINUTE. APPROXIMATELY 6,500 FRY WERE IMMERSED IN THE 
BATH AT ONE TIME. NO IMMEDIATE MORTALITIES WERE ASSOCIATED WITH -. 
THE TREATMENT. 

ON SEPTEMBER 8, FURUNCULOSIS WAS DIAGNOSED. FRY WERE FED 
MEDICATED FEED FOR 10 DAYS BEGINNING SEPTEMBER 18. MORTALITIES 
DECREASED BY 75%. 

TOTAL MORTALITY THROUGHOUT THE PEN REARING WAS ESTIMATED AT 10,118 
fry (6 %). ON OCTOBER 14, A TOTAL OF 161,280 FRY WERE RELEASED. 
THEY AVERAGED 8.0 g (4.0 - 9.4 g). DENSITIES RANGED BETWEEN 4.8 



and 6.9 kg/m3. 

1993 SMOLT OUT MIGRATION 

SMOLT TRAP WAS IN PLACE BETWEEN MAY 6 AND JULY 8. WE EXPECTED TO 
SEE 80 TO 100,000 SMOLT (assuming 50% or better over-winter 
survival of 161,000 released from 1992 pens). TOTAL NUMBER OF 
SMOLT WAS 45,553. THE TRAP WASHED OUT FOR 12 DAYS BETWEEN MAY 13 
AND 24 DURING WHAT APPEARED TO BE THE BEGINNING OF THE PEAK OF THE 
OUT-MIGRATION. WATER TEMPERATURE DURING THE WASH OUT PERIOD AND 
PEAK OF THE RUN WAS 8 - 9 C.' BY JUNE 7, ·THE PEAK OF THE RUN WAS 
OVER. AGE 1 SMOLT AVERAGED 6.6 GRAMS AND RANGED BETWEEN 1.5 AND 
13.0 g. NO AGE 2 SMOLT WERE SAMPLED (TABLE 5). 

TABLE 5. LENGTH (mm) AND WEIGHT (g) OF AGE 1 SMOLT SAMPLED IN 19~3 

AGE 1 SMOLT 

AWL's CWT 

LENGTH 91 96 

RANGE 52-120 76-120 

WEIGHT 6.6 7.3 

RANGE 1.5-13.0 3.5-11.7 

A TOTAL OF 431 SMOLT WERE EXAMINED FOR CODED WIRE TAGS; 85 OF 
THESE SMOLT WERE TAGGED AND AVERAGED 7. 3 GRAMS (RANGE 3. 5-11.7 g). 
ALL. RECOVERED CODED WIRE TAGS WERE TRACED BACK TO THE 1992 PEN 
REARED FRY. GIVEN THE SMALL SAMPLE SIZE OF RECOVERED CWT SMOLT, 
THE OVER-WINTER SURVIVAL IS BIASED LOW AT 24% (TABLE 6). IF YOU 
COMPARE THIS ESTIMATE TO THE NUMBER OF 5 GRAM AND LARGE SMOLT 
(ASSUMING THEY CAME FROM THE 1992 PENS) THE OVER WINTER SURVIVAL 
WAS ESTIMATED AT 22 %. WITH 6 GRAM AND LARGE SMOLT THE ESTIMATE 
WAS 17 %. ---
TABLE 6. ESTIMATE OF OVER WINTER SURVIVAL OF 1992 PEN REARED FRY 

OBTAINED FROM RECOVERED CWT SMOLT, COMPARED TO OVER WINTER 
SURVIVAL ESTIMATE BASED ON AGE 1 SMOLT 5.0+ AND 6.0+ g IN 
1993. . 

AGE 1 SMOLT 

# of I of Fry· Over-winter 
Smolt Released Survival (%} 

5.0 g + 35,075 161,289 22 
6.0 g + 26,876 161,280 17 
CWT est 38,491 161,280 24 



EXPLANATION FOR LOW OVER-WINTER SURVIVAL OF 1992 PEN REARED FRY: 
.e=.. 

1) FURUNCULOSIS AND GILL PARASITES MAY HAVE WEAKENED FRY 

2) PREDATION BY DOLLY VARDEN (PRIMARILY ON THE SMALLER FRY) 

3) SMOLTTRAP FAILURE AND INADEQUATE CWT SAMPLE (PROBABLY THE 
MAIN REASON FOR LOW OVER WINTER SURVIVAL ESTIMATE). 

1993 PEN REARING 

PEN REARING WAS. EXPANDED TO 751,370 FRY. APPROXIMATELY 600,000 
WERE TRANSPOR~ED FROM BIG LAKE HATCHERY IN 4 TRIPS BETWEEN JUNE 12 
AND 25. EACH TRIP CARRIED BETWEEN 115,000 - 170,000 FRY WEIGHED 
.20 g. 150,000 FRY WERE TRANSPORTED FROM THE PORT GRAH~ HATCHERY 
IN ONE TRIP ON JUNE 29. PORT GRAHAM FRY WEIGHED .33 g (150,000 
eyed eggs from Big Lake were transported to incubators at Port 
Graham as a "shake down" run for the Port G.z:aham Hatchery - in 1993 
all eggs will be incubated at Port Graham). FRY WERE PLACED IN 5 
INDIVIDUAL NET PENS MEASURING 12X12X12 FEET. TRANSPORT MORTALITY 
RANGED FROM 446 TO 2,800 FRY PER TRIP. TOTAL MORTALITY FOR THE 
MONTH OF JUNE WAS ROUGHLY 10,000 FRY. 

BIOMASS CALCULATIONS FOR AVERAGE WEIGHTS AND FEED QUANTITIES WERE 
CONDUCTED APPROXIMATELY EVERY TWO WEEKS THROUGHOUT THE PEN REARING. 
FRY WERE FEED BETWEEN 1. 3 AND 3 % OF THEIR BODY WEIGHT PER DAY 
INITIALLY, FRY WERE FED SMALL AMOUNTS OF FOOD EVERY 1/2 HR - 16 
HOURS A DAY UNTIL THEY REACHED 1 GRAM. AT THAT TIME THE FEEDING 
SCHEDULE WAS CHANGED TO A LARGER AMOUNT OF FEED 5 TIMES EACH DAY. 
WE DID THIS TO MAXIMIZE FOOD. AVAILABILITY TO ALL FRY IN THE PEN. 
BY FEEDING FRY LARGE AMOUNTS OF FEED LESS OFTEN THROUGHOUT THE DAY, 
FRY NEAR THE SURFACE BECAME SATIATED AND ALLOWED MORE FEED TO 
FILTER DOWN TO THE FRY BELOW. THIS MINIMIZED A LARGE SPREAD IN THE 
SIZE RANGE OF THE FRY. 

WATER TEMPERATURES WENT FROM 10 TO 17 C BETWEEN JUNE AND MID
AUGUST. DISSOLVED OXYGEN RANGED BETWEEN 12 AND 8 MG/L THROUGHOUT 
THE PEN REARING. 

WHEN THE FRY REACHED 1 GRAM WE SPLIT 626,748 OF THEM INTO 11 PENS-
EACH PEN CONTAINING APPROXIMATELY 56,000 FRY. WE KEPT THE 



REMAINING 114,482.FRY IN ONE PEN (PEN #7) TO COMPARE FRY GROWTH 
WITH THE OTHER PENS CONTAINING ROUGHLY HALF THE NUMBER OF FRY PER 
PEN (TABLE 7). 

TABLE 7. SUHMARY OF FRESH WATER PEN REARED FRY GROWTH AT ENGLISH BAY, 1993 

--------11 Pens-------- --------Pen #7-------

lfUHBER AVG HT DENSITY lWHBER AVG Hf DENSI'l'Y 
OF FRY (g) (Kg/m') -OF FRY (g) (Kg/m') 

June 30 626,748 0.48 0.58 114,482 0.39 0.91 

July 12 623,178 0.90 1.05 114,023 0.61 1.42 

Aug 9 480,961 2i13 2.20 113,252 1.00 2.32 

Aug 25 450,828 3.37 3.48 113,192 1. 79 4.14 

Sept 7 450,541 4.27 4.37 113,109 2.53 5.85 

Sept 25 449,599 5.81 5.96 112,879 3.59 8.29 

Oct 11 448,515 7.25 7.43 112,661 4.66 10.74 

Oct 18 448,341 7.64 7.72 112,651 5.06 11.66 

PRECAUTIONARY MEASURES TO PREVENT ANOTHER VIRAL AND/OR PARASITIC 
OUTBREAK INCLUDED: 1) CLUSTERING THE PENS IN GROUPS OF 4 AND 5 TO 
MINIMIZE SPREAD OF EITHER AGENT; 2) CLEANING THE PENS EVERY OTHER 

DAY WITH A HONDA PUMP AND 2" DIA HOSE; 3) FEEDING 2% MEDICATED 
TETRACYCLINE FEED FOR 14 DAYS BETWEEN AUGUST 10 AND AUGUST 24 (IN 
THE PAST, FRY WERE VULNERABLE TO FURUNCULOSIS ·DURING THIS TIME 

PERIOD). IT HELPED, ESPECIALLY CONSIDERING THE WARM WATER-
TEMPERATURES. THERE WASN'T AN OUTBREAK OF FURUNCULOSIS THIS YEAR. 

THE GILL PARASITE TRICHOPHRYA WAS OBSERVED HOWEVER, THE MORTALITY 
ASSOCIATED WITH THE PARASITE WAS LESS THAN .001%. 

IN MID ~EPTEMBER, FRY WERE CODED WIRE NOSE TAGGED ON SITE. IN 



PRIOR YEARS TAGGING WAS DONE AT THE HATCHERY. 

TAGGED IN 9 DAYS. 

20 I 000 FRY WERE 

BY OCTOBER 181 NINE PENS HELD 448 1341 FRY (- 50 1000 EACH) AND PEN 
#7 CONTAINED 112 1651 FOR A TOTAL OF 560 1992 FRY. THE INITIAL 
NUMBER OF FRY IN MID-JUNE WAS 751 1370. TOTAL MORTALITY WAS 25%. 
THERE WERE SEVERAL REASONS FOR THE HIGH MORTALITY (MORTALITY 
MEANING THE NUMBER OF FRY NOT IN THE PENS). WE LOST - 50 1000 FROM 

A HOLE IN ONE PEN. HOWEVER, THESE FRY MINGLED AROUND THE PENS BUT 
THERE WAS NO WAY TO ESTIMATE'THE NUMBER THAT SURVIVED. THEY WERE 
2.0 GRAMS WHEN THEY ESCAPED. IN MID-JULY ANOTHER 50,000 WERE LOST 
TO NEGLECTED PEN CLEANING. _THESE FRY DIED ·FROM LACK OF OXYGEN. 
ANOTHER 50,000 WAS LOST TO PREDATION BY OTTERS (THERE WERE 7 OTTERS 
SIGHTED AT ONE TIME). THE NUMBER OF MORIBUND FRY COUNTED AND 
REMOVED FROM THE PENS WAS 35,000. 

THERE WAS A DIFFERENCE IN FRY GROWTH FOR FRY IN PEN #7 COMPARED TO 
FRY GROWTH IN THE OTHER PENS. ON OCTOBER 18, AVERAGE WEIGHT OF FRY 
IN PEN #7 WAS 5~0 g 1 AT DENSITY OF 11.6 ~G/M3, COMPARED TO AN 
AVERAGE WEIGHT OF 7.6 g AT A DENSITY OF 7.7 KG/Ml FOR THE FRY IN 
THE OTHER PENS (TABLE 7). ALL OF THE FRY WERE RELEASED ON OCT 30. 
WATER TEMP WAS 5.2 C. 

IN THE FUTURE, WE PLAN ON KEEPING THE NUMBER OF FRY PER PEN AT 
50 1 000 FOR SEVERAL REASONS: 1) GET LARGER PRESMOLT; 2) SMALL PEN 

SIZE (12Xl2X12) EASIER TO MAINTAIN AND; 3) IT IS EASIER TO ISOLATE 
A SMALL PEN WITH DISEASED FISH) 

DURING THE 1994 SMOLT OUT-MIGRATION WE HOPE TO SEE HIGHER OVER 
WINTER SURVLVAL OF PEN REARED FRY BECAUSE: 

FRY WERE HEALTHY AND LARGE (7.6 g) AT RELEASE 

FRY WERE RELEASED IN COOLER WATER TEMPERATURES COMPARED 
TO PREVIOUS YEARS 

LESS PREDATION GIVEN THEIR SIZE 

WE WILL MODIFY THE SMOLT TRAP SO THAT IT IS NOT PRONE TO 
WASH OUT DURING THE PEAK OF THE SMOLT OUT-MIGRATION. THIS 
MAY ASSURE BETTER RECOVERY OF CODED WIRE TAGGED FISH 




