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ABSTRACT 

Forecast data collection, preparation, and analysis continued to the be primary activity of the Pink and 
Chum Salmon Investigations Project during the period July 1, 1989 through June 30, 1990. The 1989 
pink salmon (Oncorhynchus gorbuscha) returns to both northern and southern Southeast Alaska were 
above the upper end of the preseason forecast range. The return to southern Southeast Alaska was 54.5 
million with a 45.8 million harvest and an escapement index of 8.7 million. The return to northern 
Southeast Alaska totaled 18.2 million with a harvest of 13.6 million and an escapement index of 4.5 
million. The 1990 forecast for southern Southeast Alaska is 13.1 million, with a range of 8.5 to 20.1 
million. The 1990 forecast for northern Southeast is 6.8 million, with a range of 3.5 to 13.2 million 
(Geiger and Savikko 1990). 

Early marine studies continued in Tenakee Inlet and in southern Southeast -Alaska. A high correlation 
between total pink survival (return per index spawner) and fry lengths in May was documented. 



INTRODUCTION 

The Southeast Alaska pink salmon forecast research project was initiated in 1963. This report describes 

project activities during the period July 1, 1989 through June 30, 1990. The general scope of this project 

involves collection, analysis, and reporting of data useful for making preseason forecasts and evaluating 

escapement goals. 

The primary objective of the forecast research project is to improve sampling and analytical techniques 

and to collect background data to provide accurate annual preseason estimates of pink salmon returns to 

northern and southern Southeast Alaska. Annual pink salmon forecasts are of importance to the fishing 

industry, both fishermen and processors, for operational planning, and to fisheries managers for regulatory 

decision making. 

Pink salmon returns to Southeast Alaska have been forecast with variable success since 1967. The 

forecast was initially based on fry abundance in the gravel just prior to out-migration, as measured by pre- 

emergent pumping. In 1965 pre-emergent fry sampling was initiated on selected streams region wide. 

In 1970 the program was expanded to include 12 new sample areas in seven new streams. In 1984, the 

entire southern area pre-emergent program was deleted as a result of budget reductions and, in 1986, the 

entire northern area pre-emergent sampling program was deleted, also as a result of budget reductions. 

Forecasts made since the elimination of the pre-emergent programs have been based on escapement 

estimates, fry size during their early marine residence, and environmental parameters thought to be 

reflecting freshwater and/or early marine survival. In southern Southeast Alaska numerous environmental 

parameters have been found which exhibit a correlation with survival as measured by return per index 

spawner (R/S). These include: the average daily temperature over the November through February time 

period following spawning (the colder it is. the lower the survival); coldest 14 day moving average of 

minimum daily temperature over this same time period (again the colder it is, the lower the survival); and 

the last day of the coldest 14 day temperature noted above (early season cold spells result in lower 

survival than equally cold periods later in the winter). The environmental parameters used in each year 

were chosen based on which provided the highest overall correlation coefficient when combined with 

escapement in a linear regression to predict return. In northern Southeast Alaska the correlation between 

the above parameters and the return is much lower than in southern Southeast Alaska. 

One of the weaknesses of the current regression forecast method is that, because of lack of sufficient data, 

marine survival is assumed to be constant from year to year. We know, however, that it is not constant 

and can vary greatly. Early marine fry studies were initiated in 1976 in the hope of collecting data which 

would prove useful in estimating survival during the first few months of the salmon's marine life stage. 



Budgetary constraints resulted in eliminating the southern Southeast Alaska study in 1979 and 1980 and 
in reducing the sampling effort in the northern study area in 1986. 

This report describes the 1989 return, presents the 1990 pink salmon forecast, and summarizes the data 
collected during the Early Marine program in the spring of 1989. Specific project objectives were to: 

1. Continue adding to a historical database to be used for developing techniques for reliable 

forecasts of the pink salmon returns to the benefit of the resource, fishermen, processors, 

and fisheries managers. 

2. Measure abundance, and growth of pink and chum salmon fry in marine nursery areas in 

Tenakee Inlet and selected streams in the Ketchikan area and relate this data to abundance 
of returning adults. 

PINK SALMON FORECASTS 

Methods 

Multiple linear regression analysis using escapement indices. air temperature, and fry size as independent 
variables were used to make the 1990 forecasts. Returns to the southern and northern areas of Southeast 
Alaska are forecasted separately. Prior adult tagging studies (Verhoeven 1952, Hoffinan et al. 1983) have 
shown little overlap in migration routes for returns to these two areas and production appears to vary 
independently. While there are differences in the odd and even year returns, all years were included in 
the forecast model because there has not k e n  a pronounced odd-even-year cycle in southern Southeast 
Alaska since 1970 and there has never k e n  an odd-even-year cycle in northern Southeast Alaska (Figure 

1). The southern area encompasses Districts 101 to 108 and the northern area encompasses Districts 109 
to 116. 

Escapement estimates for northern and soulhem Southeast Alaska are obtained by summing the individual 

district escapement indices in each area. The district escapement indices are calculated by summing the 
highest escapement count made on each sueam surveyed in the district and adjusting for the number of 

streams not surveyed within that district. The number of streams in each district is defined as the number 
of streams for which an escapement count is available at least once during the 1960 through 1989 time 

period. The number of streams not surveyed in each district is multiplied by the average escapement 
count to all streams within that district with a peak escapement count of under 10,000 pinks. Escapemenr 

- 



index estimates for each district are recalculated for all years each year to insure that the expansion factor 
used to correct for unsurveyed streams is consistent between years. The majority of escapement counts 
are made by management biologists during routine aerial surveys for fishery opening decisions. Weir 

counts are not included in the calculation since the data is only available from a few years and the counts 
represent a total escapement rather than index count. No attempt is made to convert the escapement index 
to a total escapement estimate and, consequently, escapement indices are less than total escapements 
(Dangel and Jones 1988). 

The southern Southeast Alaska forecast is based on 20 years of data (1967 through 1986). Return years 
1987, 1988, and 1989 were not included in the regression because of reasons explained in the results 
section. These three years were included, nevertheless, in calculation of the 80% confidence level. 
Variables used in the regression analysis include: brood year escapement index, and the average minimum 
daily winter air temperature (November 1 through February 28). Environmental data are averages of 

recordings from five N.O.A.A. recording stations throughout southern Southeast Alaska (Annette, Beaver 
Falls, Ketchikan, Petersburg, and Wrangell). 

In northern Southeast Alaska, 1990 was the third year the forecast was prepared without the benefit of the 
pre-emergent fry index. The model used for the 1990 prediction was multiple linear regression analysis 
with brood year escapement index and fry length as independent variables. Because comparable fry length 
data is available only from 1981 to present, the number of years included in the regression had to be 

rcduced to 8 (return years 1982 through 1989). 

Confidence ranges are made for the return forecasts by comparing actual returns with hindcasts made for 
each year included in the determination of parameters on the multiple regression model. A constant was 
chosen such that by subtracting and adding it to the natural log of the hindcast, ranges were determined 
for each year that, in 80% of the cases. included the natural log of the return estimated for that year. 
This constant is then applied to the natural log of the forecasted return and the anti logs are taken to 

produce an 80% confidence range. 

Results and Discussion 

The pink salmon retum to southern Southeast Alaska in 1989 was 54.5 million fish (Table 1) which was 
35.3 million above the forecast midpoint of 19.6 million (Hofmeister and Dangel 1989). The escapement 

index in 1989 of 8.7 million (Table 2) was the fifth highest achieved since statehood. In addition, the 
escapement was well distributed, with al l  disuicts except 105 exceeding goal levels (Figure 2). The 
northern Southeast Alaska return of 18.2 million (Table 1) was 4.5 million above the upper end of the 
forecast range of 7.3 to 13.7 million. The escapement index of 4.6 million was the fourth highest 

- 



achieved since statehood (Table 3). Escapement goals were met or exceeded in districts 109 through 112. 

Escapement levels in districts 113 and 114 were below desired levels (Figure 3). 

Southern Southeast Alaska 1989 Forecast Evaluation 

This was the third consecutive year in which the return to southern Southeast Alaska came in well outside 

the forecast range. The returns in 1987 and 1988 were both overestimated. while the return in 1989 was 

underestimated. An extensive search for environmental variables to account for the large errors in recent 

years was unsuccessful. Because the prediction made in 1989 was influenced by the large errors in 1987 

and 1988, they will be included in this evaluation. The error in 1987 may have been the result of density 

independent mortality, resulting from one of the coldest winters of the study period, and the highest brood 

year escapement index achieved to that date (Table 1 and Figure 4). The mortality caused by the cold 

winter of 1985-1986 may not have been entirely represented by temperature alone, since an extreme cold 

spell struck earlier in the year than normal (Figure 4). Many of the pinks would still have been in the egg 

stage at that time, thus unable to move further down in the gravel to escape freezing conditions. This 

theory is supported by the fact that a positive correlation exists between date of the coldest 14 day period 

of the winter, recorded as the number of days after November lst, and survival as measured by return per 

index spawner. 

While density independent mortality caused by the extreme winter conditions of 1985-1986 may explain 

the large error in 1987, they can not explain the poor survival experienced by pinks returning in 1988. 

One theory which can not be evaluated due to a lack of appropriate data, such as a pre-emergent index, 

is that the large number of dead eggs in the gravel after the 1985-1986 die-off fouled the substrate for the 

following year. A second possible explanation for the poor survival of pinks returning in 1988 is 

exceptionally high ocean mortality. There is no data available to evaluate this possibility either. It is 

mentioned only because of the numerous news repons in 1987 and 1988 dealing with the increased 

interception of North American salmon by the high seas drift gll net fishery. 

I t  is also possible that the poor returns of 1987 and 1988 were the result of overescapement. This theory 

has the advantage of a single cause for both 1987 and 1988. Figure 5 is a graph of the spawner recmit 

relationship for southern Southeast. An estimate of the total escapement was made by multiplying the 

escapement index by 2.5. The expansion factor of 2.5 was selected because a study by Jones and Dangel 

in 1988 found that aerial observers an: able to count approximately 40% of the fish in a creek, and most 

of the escapement estimates in southern Southeast are aerial surveys. The graph shows a relatively strong 

relationship (?=.68) between brood year escapement index and return, at least through 22 million. The 

extreme drop in return magnitude after the brood year escapement index reached 31 milIion is not 

indicative of typical salmon populations. One would first expect to see a leveling off followed by a drop 

-- in return magnitude as the optimum escapement was reached and then exceeded. It will, however, take - 



additional data points with escapement magnitudes above 22 million and below 31 million to determine 

if the poor returns in 1987 and 1988 were the result of overescapement. 

While no variables have been found to account for the poor returns in 1987 and 1988,'a new variable has 

been found which results in a reasonably accurate prediction for 1989. That variable is the sum of the 

previous two brood year escapements. There are two possible mechanisms for the relationship: one, 

maintaining high escapement levels insures that marginally productive streams receive adequate 

escapement levels; and two, maintaining high spawning populations result in increased redd building 

activity which may clean fines from the gravel to the extent that the substrate is cleaner for future 

spawning populations. Figures 6 and 7 show the results of including the new variable in the prediction 

model. Figure 6 shows the results of a multiple linear regression with only the escapement index and 

winter temperatures as independent variables. For reasons explained above, return years 1987 and 1988 

were left out of the regression analysis, but their hindcasts are included in the graph to show the extreme 

errors which occur in those years using both the two and three variable models. The average error per 

year (sign ignored) excluding 1987 and 1988 is 6.4 million in the two variable model (Figure 6) and 5.4 

million in the three parameter model (Figure 7). The major difference in the two models is that by 

including the two previous brood years into the regression the error in predicting the 1989 return drops 

from an underestimate of 25.5 million (Figure 6) to an underestimate of only 5.5 million (Figure 7). 

Figure 8 shows the results of including return years 1987 and 1988 into the three parameter regression 

analysis. The hindcasts are improved for 1987 and 1988 but large errors now occur in 1985 and 1986. 

Including 1987 and 1988 into the regression analysis drops the 8 value from .80 to .60. 

The influence of non-brood year escapements on pink salmon returns to southern Southeast was further 

evaluated in Figures 9 and 10. Both figures are the result of linear regression analysis with a single 

independent variable, and include return years 1966 through 1989 with 1987 and 1988 omitted from 

analysis. Figure 9 uses brood year escapement as the independent variable, and has an 3 value of .64. 

Figure 10 uses the sum of the escapements 2.3, and 4 years prior to the return and has an P value of .78. 

Figure 10 suggests that the returns to southern Southeast are being influenced by the escapement levels 

of recent ycars. This is further supported by the f a a  that an ? value of .60 is obtained when predicting 

the rcturn to southern Southeast by using the sum of escapements 3,4, and 6 years prior to the return. In 

other words, the sum of h e  non brood year escapements provides predictions just as accurate as those 

obtained by using brood year escapement as an independent variable. 

Northern Southeast Alaska 1989 Forecast Evaluation 

The 1989 return forecast to northern Southeast Alaska was 10.5 million. The actual return came in at 18.2 

million, which was 4.5 million above the upper end of the forecast range (7.3 to 13.7 million). Thc 

forecast for 1989 was the second made without the benefit of the pre-emergent fry index. Unlike southern 
-.- - 



Southeast, no strong relationships have been found between escapement indices or winter temperatures 
and the return to northern Southeast. A strong relationship (3 = .72, n = 10) has been found between 
return to northern Southeast and the size of fry collected during the early marine program in Tenakee Inlet. 

While this relationship was noted in last year's annual report, the limited number of years for which data 
was available resulted in a decision against using the relationship for the 1989 prediction. If the fry size 
data had been used, a more accurate return prediction of 20.1 million (Table 4) would have been obtained. 
Fry data will be used as a variable in the 1990 prediction. 

Southern Southeast Alaska 1990 Forecast 

The 1990 pink salmon forecast is 13.1 million, with an 80% confidence range of 8.5 to 20.1. As 

explained in the 1989 forecast review section, the forecast model which works reasonable well between 
1966 and 1986 results in three consecutive poor predictions in 1987 ,1988, and 1989. Consequently, the 
1990 forecast should be viewed with more than the normal degree of skepticism. 

The 1988 escapement index of 4.1 million was the lowest achieved in the last 12 years. Winter 

temperatures were very close to average (29.loF compared to a 23 year average of 28.60F). The only 
environmental parameter found which was outside of the range of study period experience (1967 to 1989) 
was precipitation. A major storm which moved through Southeast in November resulted in more rain over 
a two day period than any other stom since N.O.A.A. record keeping was initiated in 1947. The total 

mortality resulting from this flood can not be measured; however, pre-emergent pumping conducted by 
the F.R.E.D. Division on a McDonald Lake stream indicated that at least that stream had a major mortality 
caused by eggs being washed out of the gravel. Another concern was that the number of fry observed 
during the 1989 early marine program was well below that observed in 1988. This decline was especially 
apparent on the west coast of Prince of Wales Island. However, abundance was greater than that observed 
in 1986 when beach seines had to be doubled in length in order to obtain adequate fry samples for the 
condition index program. A final concern is that the escapement distribution in 1988 was very poor. 
Districts 101 through 104 had escapemem indices only slightly below goals, while districts 105 though 
108 were all well below goal levels. Consequently. no pink salmon directed seine hamesting should be 

expected in districts 105 through 107 in 1990. 

If the three outlier years (1987 through 1989) are not omitted from the regression the mid point of the 

prediction would be 19.0 million. However, the average error per year, disregarding sign, in hindcasting 
for the 1967 through 1986 time period raises from 4.7 to 7.2 when the three outlier years are included. 
Consequently, the 1990 prediction was made without return years 1987 through 1989. 



Northern Southeast Alaska 1990 Forecast 

The return forecast for northern Southeast Alaska is 6.8 million, with a 80% confidence range of 3.5 to 

13.2 million. This is the first year that fry length data from the Tenakee Met early marine program is 

being utilized for predictions. The correlation between fry length or weight during the May 16th through 

May 31 time period and apparent survival as measured by return per index spawner was noted in earlier 
years but not included in the official prediction because of the relatively small data base. We now have 

nine years of comparative data, and the correlation continues to remain strong (r= -91, 7 degrees of 

freedom). Because early marine fry data is being utilized, the number of years incorporated into the 

regression formula had to be reduced to eight (return years 1982 through 1989), as comparative fry data 

is only available back to 1981. 

The above prediction was published in the 1990 state wide salmon forecast publication (Geiger 1990). 

Since that time, additional work has been completed on Tenakee Inlet fry. Fry collected during 1979 and 

1980 were entered into a computer file which allows for extending the prediction data base back to 1980. 

In addition. the fry length weight data from all years was edited, and fry with unrealistic length to weight 

ratios were deleted from the data fdes. The updated results are given in the following section. 

EARLY MARINE SURVIVAL STUDIES 

Tenakee Inlet 

Methods 

Monitoring of Tcnakee Inlet pink and chum fry abundance continued in 1989. Fyke netting for fry 

abundance estimates from the Kadashan River. which drains into Tenakee Inlet, was not conducted in 

1989, because budgetary constraints had resulted in that portion of the program being dropped in 1986. 

Fry abundance in Tenakee Inlet was monitored once each week, weather permitting, by conducting visual 

surveys along the shoreline at Cannery Point (Figure 11). Fry were counted by one person wearing 

polarized sun glasses and standing in the bow of a 4 m skiff. The skiff was piloted along the shoreline 

in water as shallow as possible. at speeds less than 6 knots, and numbers and locations of fry were 

recorded directly on maps at the time of observation. Fry samples for weight and length analysis were 

collected with a beach seine. The seine measured 38.5 m long by 1.8 m deep and had a uniform 



rectangular mesh of 3.2 x 6.4 mm. Fry samples collected for length-weight analysis were preserved in 

a 10% buffered (sodium borate) formalin solution. 

Results and Discussion 

The number of pink salmon observed at Cannery Point, by statistical week, by year is shown in Table 5. 

The counts obtained during statistical weeks 17 and 18 in 1989 were the highest ever recorded for those 

weeks. The count in statistical week 20 of 745,000 was the third highest count ever obtained at Cannery 

Point. 

Pink salmon fry in Tenakee Inlet increased from an average length and weight of 33.4 mm and 263.9 

mg,respectively, on May 2, to 41.3 rnm and 608 mg on May 31, for an average growth rate of 0.26 mm 

per day in length, and 11.5 mg per day in weight. In comparison, last year's fry grew at a rate of 0.44 mm 

and 23.3 mg per day. The length and weight of fry collected from Tenakee Inlet during the May 1 

through May 15, and May 16 through May 31 time period is presented in Table 6.  

No useful relationships have been found between the number of fry counted during the early marine 

program and the subsequent pink salmon return. There is, however, a strong relationship between fry size 

and return. Figure 12 shows the results of predicting pink salmon returns to northern Southeast utilizing 

linear regression analysis with the weight of pink salmon collected during the May 15 through May 31 

time period as the independent variable. The relationship results in an 3 value of .74. Utilizing fry length 

or weight as an independent variable in the regression makes little difference since the two are correlated 

with an ? value of .95. 

Although there is no correlation between the brood year escapement index and the subsequent return to 

norrhem Southeast (? = .O1 ). including the brood year escapement index into the regression analysis with 

fry size does explain a significant (p = .1M) additional amount of variability. 

Ketchikan Area 

Methods 

Early marine survival studies in the Ketchikan area continued for the twelfth year in 1989. Studies 

conducted from 1976 through 1978 were centered in Cholmondeley Sound (Jones et al. 1986). The 
program was reinitiated in 1981 with the study area expanded to include Mona Sound, Boca De Quadra. 

and Smeaton Bay. Since 1981, the emphasis of the study has been to obtain fry samples from marine -- - 



nursery areas in the hope of finding a relationship between fry size or condition and early marine survival 
for use in improving forecasts. Moria Sound was dropped from the early marine program in 1986 due 
to budgetary constraints. 

The timing and abundance of out-migrant fry from Sunny (stream no. 120-40-87), Nigelius (stream no. 
101-45-94). and Spit (stream no. 101-45-75) Creeks were monitored b m  April 19 through May 30 using 
a 0.45 m by 0.9 m fyke net placed to sample a column of water 0.45 meters wide. In order to compare 

relative out-migration magnitude at Sunny Creek between years, al l  graphs were standardized by assuming 
an out-migration of zero on March 3 and June 23. The standardization was required because beginning 

and ending fyke netting dates often did not include the entire out-migration period. Because the number 
of sample days varied greatly between years, the index of relative abundance was obtained by calculating 
the area under the out-migration curve rather than by summing the catches. 

The marine fry collection technique was changed in 1986 from evening dip netting to daylight beach 
seining. The change was made after comparison of fry collected by beach seine and dip net indicated that 
dip netting was a size selective capture technique compared to beach seining. The beach seine was 38 
m long by 1.8 m deep with a uniform mesh of 3.2 by 6.4 mm. No method has been found to correct for 
the different collection techniques. Fry samples collected for length and weight analysis from both fresh 
water and marine areas were preserved in a 10% buffered (sodium borate) formalin solution. The fry were 

measured and weighed approximately six months after collection. 

Estimating fry abundance along premeasured uansects was added to the study in 1986. Those areas which 
were known to be important nursery areas were selected as uansect locations (Figure 13). Fry numbers 
were estimated by a person wearing polarized sunglasses. standing in the bow of a 5.2 m skiff while i t  

traveled at idle speed along the shoreline. 

Results and Discussion 

The maximum daily fyke net catch of pink salmon in Sunny Creek in 1989 occurred on May 15 (Figure 
14). The calculated date of 50% out-migration occurred on May 12. The calculated pink out-migration 
index of 28.374 was the lowest index achieved since 1984. The indices from 1985 to 1989 can not be 

compared directly to indices obtained prior to 1985 because a fish ladder was installed in 1984 which 

opened up additional spawning areas. Fyke net catches from Nigelius and Spit Creeks, along with stream 
temperatures, are listed in Table 7. The outmigntion from Nigelius creek in 1989 was the largest of the 
study period. Four of the nine daily catches in 1989 were higher than the largest catch from the previous 
three years. The peak daily catch from Spit creek was 4.924 on April 24. This was also the largest daily 
catch of the four year study. 



Pink salmon fry abundance estimates by study area are listed in Table 8. A review of the information 

suggests that there were far more fry in most transects in 1987 than in 1988. The relative magnitudes of 
the returns in 1988 (13 million) and 1989 (51 million) suggest the opposite. While differences in high 

seas survival between the two years may explain part of the discrepancy, it is not likely that it varied to 
the extent required to account for the large difference in return magnitudes. Two main problems which 
restrict the reliability of visual abundance estimates however, are the inability of different observers to 
accurately estimate the number of fry in large schools, and the frequency of poor weather which restricts 

visibility. 

The relationship between fry size and survival, as measured by return per index spawner, is strong for the 
northern Southeast Alaska return, but is not present for the southern Southeast Alaska return. The only 

parameter collected during the Early Marine Survival Studies Program in southern Southeast Alaska which 
exhibited a correlation with return was the date of 50% out-migration from Sunny Creek (Figure 14). The 

relationship between the southern Southeast escapement index, the date of 50% outmigration, and, the 
subsuquent adult return from the beginning of the study in 1976 through 1986 resulted in an 3 value of 

.87. Inclusion of the last three return years (1987,1988, and 1989) drops the 3 value to .14. 
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Table 1. Southern and northern Southeast Alaska harvest and escapement in thousands, and return per spawner, 
1960-89. 

Southern Soulheastern Northern Southeastern 
Harvest Escapement Return RTN/SP Harvest Escapement Retum RTNISP 



Table 2. Southern Southeast Alaska pink salmon escapement by district and year in thousands of fish. 

District SSE 
101 102 103 105 106 107 108 Total 

Goal 2,000.0 600.0 1.700.0 500.0 600.0 600.0 6,000.0 



Table 3. Northern Southeast Alaska pink salmon escapement by district and year in thousands of fish. 

District NSE 

Year 109 110 110 112 113 114 115 Total 

Goal 600.0 1,000.0 500.0 600.0 1,600.0 500.0 



Table 4. Northern Southeast predictions using brood year escapement index and fry size as independent variables 
in a multiple linear regression (? = .83). 

Year Brood Year F ~ Y  

of Esc. Index Weight 
Re turn In Millions In mg. 

Hindcast 
Re turn Re turn 

In Millions In Millions 



Table 5. Tenakee Inlet early marine fry surveys at Cannery Point in thousands. 

Statistical Week 

Year 15 16 17 18 19 20 2 1 22 23 24 



Table 6. Average length and weight of pink salmon fry captured in Tenakee Inlet May 1 through May 15, and 
May 16 through May 31. 

May 1 through May 15 May 16 through May 31 
Length Weight SAMPLE Length Weight SAMPLE 

MM MG SIZE MM MG SIZE 



Table 7. Number of pink and chum salmon fry trapped by fyke nets in Nigelius and Spit Creeks in Carroll Inlet, 
with stream temperatures, 1986, 1987, 1988, and 1989. 

- 

NIGELIUS S P P  
1986 1987 1988 1989 1986 1987 1988 1989 

Date Pink Temp Pink Temp Pink Temp Pink Temp Pink Temp Pink Temp Pink Temp Pink Temp 

25-Mar - - - - 107 3 - - - - - - 7 3 - - 
28-Mar - - - - 2 1 4 ~  3 - - - - - - - - - - 
02-Apr - - 4 , 1 6 6 ~  5 - - - - - - 1.941 5 - - - - 
10-Apr - - - - - - - - - - 4,373 4 " - - - - 

12-Apr - - - - 845 3 - - - - - - 470 4 - - 
13-Apr - - - - 987 3 - - - - - - 851 4 - - 

1 9 - ~ ~ r -  - - - - 867 3 448 2 - - - - 1.022 5 - - 
20-Apr - - - - 529 3 - - - - - - 485 5 - - 
21-Apr - - - - - - - - - - - - - - 1.803 4 

22-Apr - - 1,010 5.5 - - - - - - 3,010 4.2 - - - - 

23-Apr - - 1.874 5.5 - - - - - - 2.720 3.3 - - - - 

24-Apr - - - - - - 4.413 4 - - - - - - 4,924 6 
26-Apr - - - - 438 4 1.340 4 - - - - 764 4 3,610 5 
30-Apr - - 342 7.5 - - - - - - 3,068 8 - - - - 

01-May - - 312 8 - - 3,822 4 - - 1,838 9 - - 2,291 7 
02-May 1.%1 6 - - - - 11.903 4 1,208 6 - - - - 2,304 7 

03-May 2.210 7 - - - - - 2.590 8 - - - - - - 
05-May - - 94 7.8 - - - - - - 575 7.5 - - - - 

06-May - - 80 7 - - - - - - 219 6.8 - - - - 
07-May - - -" 9 - - - - - - - 8 - - - - 
08-May 2.766 9 - - - - - - 1533 8 - - - - - - 
09-May - 9 8  - - - - - - - 8 - - - - - - 

10-May - - - - 17 - 6.080 5 - - - - 13 - 2.478 7 
13-May 384 9 - - - - - 616 6.5 - - - - - - 
14-May 302 9.5 - - - - - - 303d 7.5 - - - - - - 
15-May - - - - - - 19227 6 - - - - - - - 7 5  
16-May - - - - - - - - - - 14 6 - - - - 
19-May - - 0 9.5 - .  - - 48" 8.5 1 6.5 - - - - 
20-May - - - - - - - - - - 0 11.5 - - - - 
23-May - - - - - - 390 12 - - - - - - 74 11.5 

25-May 18 11 - - - - - .  53 9 - - - - - - 
30-May - - - - - - 3 14.5 - - - - - - 2 12 

UI Average count of a 4 day soak, 3126-3129. 
b' 2 Day set. 

No count because of a hole in the net. 
d/ No count because of hole in net. 

Beaver in net. 
' 5 Steelhead in net 

-- - 
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Table 8. (page 2 of 2.) 

Boca de 
Quadra (Cont. ) Transecr 1 Transcct 2 Transect 3 
Date 1986 1987 1988 1989 1986 1987 1988 1989 1986 1987 1988 1989 

07-~a; - 5400 - - 2400 - - - - - - 
09-May 600 - - - - - - - - - 
11-May - - - - - 700 - - - 5800 
12-&ay - - 0 - 600 - - - 600 - 
1 6-May - - - - - - - 3 - - - 
18-May - 363000 - - 22000 - 5450 - - 6200 
22-May 500 - - 50 - - 0 - - - 
25-May - - - - 6 0 - - - 200 
30-May 250 - - 0 - - - 65 - - - 
05-Jun 300 - - 0 - 15 - - - 

--. - - - - - . - - - - -- - -- -- -- - 
Carroll Inlet Transect 1 Transect 2 Transect 3 
Date 1986 1987 1988 1989 1986 1987 1988 1989 1986 

- -- - - . - - - . -- -. - -- - - ----- - 
1987 1988 1989 

02-Apr - - 70000 - - - - 
08-Apr 14 - 3 5  10 - - 380 - - 
10-Apr - - - 0 - - 
17-Apr - 230 - 2830 - - 0 - - 
18-Apr - - 740 270 - - - 75 
22-Apr - 1870 150 - 5010 - 120 - 0 - - 
23-Apr - 120 - - 620 - - - 125 - - 
25-Apr - - - 110 - - 1800 - - 630 
29-Apr - 860 - - - - - - - - - 
30-Apr - 3400 - 11300 - - 4 0 - - 
01-May - - 600 - - 4900 - - - 1400 
03-May 0 - - - 150 - - 2 5 - - - 
05-May - 3 - - - 43800 - - - 2 7 - - 
07-May - 9 0 - - - 139000 - - - 5 - - 
08-May 500 - - - 50 - - - 2000 - - - 
09-May - - - 4700 - - - 700 - - - 2200 
10-May - - - 2400 - - - 3000 - - - - 
12-May 1100 - - - 4800 - - - 500 - - - 
13-May 2300 - - - 4600 - - - - - - - 
14-May 500 - - - 3000 - - - 3500 - - - 
18-May - 160 - - - 4300 - - 260 - - - 
19-May - 1350 - - - 2500 - - - 5700 - - 
20-May - 19400 - - - 1200 - - - 700 - - 
21-May - 800 - - - 4300 - - - 370 - - 
22-May - 6000 - 600 - 6200 - 3800 - - - 10 
23-May 17400 - - - 700 - - 4200 125 - - - 
24-May - - - - - 1900 - - - 2900 - - 
25-May - - - 2400 - - - - - - - - 

- 28-May 240000 - - - 300 - - - 25 - - 
30-May - - - 0 - 5 - - - 1 
04-Jun 150 50 - - 300 259 - - 150 220 - - 
06-Jun 8 - 200 - - - - - 
12-Jun 4800 - - 6000 - - - 0 - 
16-Jun 5 0 - - 400 - 0 - 

--- 
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Figure 3. 
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Figure 5. 
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Spawner recruit relationship for pink salmon returning to southern Southeast Alaska. 
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Figure 1 1. Major fry collection sites, primary and secondary oceanographic stations, and the location 
of Cannery Point in Tenakee Inlet. 





Figure 13. Early marine study area and tranwct locations in southern Southeast Alaska (east coast of Rince -- of Wales Island). 
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The Alaska Department of Fish and Game (ADF&G) administers all programs and activities free from 
discrimination based on race, color, national origin, age, sex, religion, marital status, pregnancy, 
parenthood, or disability. The department administers all programs and activities in compliance with Title 
VI of the Civil Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans 
with Disabilities Act (ADA) of 1990, the Age Discrimination Act of 1975, and Title IX of the Education 
Amendments of 1972.  
If you believe you have been discriminated against in any program, activity, or facility please write: 

 ADF&G ADA Coordinator, P.O. Box 115526, Juneau AK 99811-5526 
 U.S. Fish and Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203 
 Office of Equal Opportunity, U.S. Department of the Interior, Washington DC 20240 

The department’s ADA Coordinator can be reached via phone at the following numbers:  
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648, (Juneau 
TDD) 907-465-3646, or (FAX) 907-465-6078 

For information on alternative formats and questions on this publication, please contact: 
         ADF&G, Division of Commercial Fisheries, P.O. Box 115526, Juneau AK 99811-5526 (907)465-4210. 
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