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1987 Brood 

As mentioned above, there was no RV mark applied on the 1987 brood. This 
brood returned primarily in 1991 and 1992. Release and return data is listed in Table 1. 
The revised criteria on mark acceptance in the escapement was used in both return years. 
LV marks from the 1987 brood returned as 4 year olds in 1991, as discussed above, and 
as 5-year olds in 1992. Four year old fish from the 1988 brood also returned in 1992 and 
could be confused with the 1987 brood marks because of the size overlap. In the 1992 
return, 61 LV marks were found in the brood stock capture and enumeration programs. 
Assuming that the unexamined escapement and catch had similar marked ratios, there 
would be 120 LV marks in the 1992 escapement and 78 LV marks in the catch. The 
breakdown into 1987 and 1988 broods is given in Table 1. 

1988 Brood 

The returns from the 1988 brood year would be mainly 4 year olds in 1992 as 
discussed under the 1987 brood, and 5 year olds in 1993. The 4 year old RV marks 
returning in 1992 could only be confused with 6 year old RV marks from the 1986 brood. 
Six year old fish usually constitute less than 3% of the return from any one brood year, so 
very few (<5) RV marks from that group would be expected in the 1992 return. Similarly 
there would be few 6 year old LV marks returning in 1992. There were 61 LV marks 
recovered from the sampling in 1992 and 102 RV marks. This would expand to 120 LV 
and 201 RV marks in the escapement, and 77 LV and 129 RV marks in the catch. The 
most likely breakdown into brood years of these marks is given in Table 1. 

1989 Brood 

The marks from this brood returned in 1993 and 1994 but final figures for catches from 
these years are not available at this time. Preliminary figures are used in Table 1. 

Analysis and Discussion 

As described in the introduction, the Pitt River hatchery was built to counteract 
the decline of the upper Pitt River sockeye stock. With the transfer of the responsibility 
for the hatchery to SEP in 1986 and because of the age and worn-out condition of the 
facilities, new directions in sockeye culture were considered. After trials, some new 
techniques and strategies were implemented and some were modified and even discarded 
as better methods were found. Modifications and changes will continue to be 
implemented as more is learned about the system from returns of past experiments and 
future studies. 



-18- 

Some of the following discussion is critical of past and present procedures of 
estimation and enumeration. The purpose of this criticism is to point out problems of 
dealing with a small stock which interacts with other stocks that are orders of magnitude 
larger, along migration routes and in mixed stock fisheries where the small stock is 
overwhelmed. Resources are limited and it is just not cost-effective, nor even possible, to 
provide for the desired levels of accuracy and precision and still obtain the data to 
manage the more important stocks. It can only be hoped that by pointing out where 
weaknesses exist, that the application of thought and innovation will improve on current 
systems. 

The Pitt River sockeye stock is part of the 'mid-summer miscellaneous' grouping 
of smaller sockeye stocks that, in most years, overlaps somewhat in timing in the 
fisheries with early and late Stuart, Chilko and Horsefly stocks. Peak timing of the Pitt 
stock in the San Juan Islands fishery is July 22 (Henry, 1961; Verhoeven and Davidoff, 
1962) and the stock is present in the fishery from July 7 to August 7. Timing data is old 
and there is a possibility that fishing patterns could have altered the timing of the stock. 
Hatchery staff have reported seeing adult fish in Corbold Creek at the 1989-94 mean date 
of July 26, having already passed through the fishery, the lake and moved into the creek. 
Perhaps it is time for a re-evaluation. The timing and migration route of this stock 
provides the opportunity for a target fishery on these fish. There are anecdotal reports of 
fishermen targetting and doing well on this stock, in years prior to the introduction of 
early season closures to build the early Stuart stock. A closure of the mouth of the Pitt 
has been used since 1986, whenever early commercial fisheries were allowed, for 
protection of the Pitt stock (Al Macdonald, pers. corn.). 

This stock is important because of the large average size and 'bright' condition of 
the fish, and because of its clos'eness to the large population centres of the lower mainland 
(e.g. Vancouver). Recreational fishing opportunities in the lower mainland are becoming 
scarcer as population increases. A freshwater sport fishery on sockeye has been under 
consideration and, if implemented, Pitt River and Lake would be ideal sites because of 
the size of the fish and closeness to urban centres. However, the currently reported stock 
size would not allow for increased exploitation. The Pitt sockeye stock also contributes 
to the genetic diversity of the Fraser sockeye stocks by having a proportionally larger 5 
year old component than other stocks in the Fraser system. 

Before assessing the return of marks, it is necessary to understand the quality of 
the data being used. Hatchery fry outputs are enumerated with a rotary cone sampler that 
retains approximately 5% of the fry. The sampler is calibrated every year and has been 
very reliable. Output from the netpens is from bulk weights and a conversion factor 
obtained from subsamples. Marked fish are counted as they are handled. These data are 
the best quality of all data collected for assessment and management of the stock. 

With regard to wild fry, survival data were collected in only eight years (1960-62, 
1973-77) and from this data a method was devised for estimating wild fry survival based 
on a Pitt River maximum-to-minimum discharge relationship and on the number of 
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Marks are recovered only on the spawning grounds during egg-takes and 
enumeration surveys. There is no program in place for the recovery of marks in any of 
the fisheries. Because of this, it has to be assumed that the marked-to-unmarked ratio in 
the fisheries is the same as the ratio in the escapement. Also, and maybe not so obvious, 
there is the assumption that the age structure in the marked catch is the same as the age 
structure in the marked escapement. That is, that any rearing or other treatment of the 
marked fish, and any unmarked group they represent, has not affected the age at return of 
these fish which would allow them to be differently affected by any size or age bias in the 
fisheries. Experimental groups are usually much smaller numerically than production 
lots, so treatment effects on the experimental group would be difficult to detect without 
examining the marked catch. There is, as well, the problem of accurately obtaining the 
ages of some fin-marked fish from the scales that was referred to earlier. 

Figure 3 compares the juvenile-to-returning adult survival of marked fish only. 
The marked rates from the escapement samples are applied to the catches and 
escapements to obtain the estimated number of marks in the return. The data indicates 
that the netpen-reared fish generally survived as well as or better than fish reared at the 
hatchery. The survival of the smallest-sized marked fish released, for which returns are 
available, was among the highest obtained for fish reared at both sites. The limited data at 
this size (around 1g) does not allow for any selection between sites on the basis of 
survival. The data above 5g makes it appear that it is not cost effective to rear beyond 
that size. We will have to wait for further returns to see whether fish released at less than 
lg will survive nearly as well or whether fish released at weights up to 3g (approximately 
the maximum obtainable before mid-July) will survive any better. Because there is little 
capability for manipulating temperature significantly, time and size are closely linked. 
The releases of these small-sized fish were made near the end of June. 

Figure 3: Pitt Hatchery sockeye survival by release weight. Time at release is given on 
the chart by point labels (sf - summer fry, ff - fall fry, ss - spring smolts). 
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