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Hatchery “Extra Mortality” Hypotheses:

Response to Appendices 1&2 of the W.O.E., February 4, 1998.

P. Budy, C. Petrosky, P.Wilson, O.P. Langness, and N. Bouwes

Note: most of the comments below apply directly to the NMFS hatchery hypothesis (Appendix 1), but given the similarity of the NMFS hatchery hypothesis to the Paulsen hatchery hypothesis, the comments below also apply to Appendix 2. 

The hatchery hypotheses for explaining extra mortality are untenable and based on little or no direct evidence.  The effects of the potential mechanisms ‘hypothesized’ as causing negative impacts of hatchery fish on wild fish may actually be opposite of those hypothesized.  These effects are also likely to vary dramatically with a suite of other factors including the environment, life stages of the species present, their relative and total densities, and their history of co-evolution.  The hatchery related mechanisms hypothesized for causing the reduction in wild salmon survival are, for the most part, inseparable from mechanisms of mortality associated with the hydrosystem.   Further, the correlation of total extra mortality from the PATH BSM with hatchery releases is problematic in that the correlation does not imply a causal relationship, and extra mortality can also be correlated to numerous other parameters associated with the hydrosystem and transportation.  Finally, because hatchery smolt releases are mitigation for hydropower impacts, a correlation is expected whether or not the hatchery hypothesis is true.  These points are expanded on in greater detail in the following discussion.

I.  Lack of strong evidence of hatchery effects on Snake River wild salmon:

     There is little or no conclusive evidence of hatchery impacts on wild fish in the Columbia Basin.  Recent comprehensive reviews and syntheses have concluded that overall there has been no effect of hatchery released fish on wild fish survival, or that if there has been an effect, we are unable to detect it.  In 1996, CBFWA (Columbia Basin Fish and Wildlife Authority) prepared the ‘Programmatic EIS entitled ‘Impacts of artificial salmon and steelhead production strategies in the Columbia River Basin’, for USFWS, NMFS, and BPA.  This EIS includes a scientific literature search and synthesis designed to identify what we know and do not know about the interaction of hatchery fish and naturally reproducing fish as they jointly use the Columbia River mainstem migration corridor.  The EIS concluded that “while the literature was replete with warnings and cautions about possible genetic risks, there was no explicit evidence of adverse impacts caused by hatcheries in the Columbia River migration corridor….  This is not to infer that we know such adverse impacts do not occur.”  Further, this report [96 EIS] noted that: “Nuances aside, the findings in this document reinforce findings in most other recent substantive hatchery program reviews including the Northwest Power Planning Councils’ Columbia River Basin and Wildlife Program (NPPC 1994); the National Fish and Wildlife Foundation’s Report of the National Fish Hatchery Panel; the National Research Council’s Upstream: Salmon and Society in the Pacific Northwest (NRC 1995); the Columbia River Inter-Tribal Fish Commission’s Anadromous Fish Restoration Plan (Nez Perce Tribe et al. 1996); and the National Marine Fisheries Service’s Proposed Recovery Plan for Snake River Salmon (NMFS 1995) among others.”  

   Similarly, The Independent Science Group’s ‘Return to the River’ report concluded that: “The ecological, behavioral, and energetic interactions of hatchery fish with native species (including wild salmon) and fish assemblages of the Columbia River ecosystem have not been evaluated.  In the operation of hatcheries, those interactions are generally assumed to be inconsequential or benign …”  

     And in regard to concerns directed at hatchery and supplementation impacts, Riddell (1993) concludes: “Regrettably, the debate has tended to be more rhetorical than empirical owing to a paucity of critical evaluations.  Studies have demonstrated, however, that impacts attributable to each source can occur but that the degree of impact will vary with the scale of the project, its integration with management objectives, and the status of the natural population.”  

     The NMFS hatchery hypothesis (Williams et al. 1998) suggests that hatchery production has had a negative effect on wild spring/summer chinook through the mechanisms of reduced growth rate, stress, predation, and disease transmission.  However, the direction and magnitude of the effects of these interactions remains unknown and could actually be opposite of those hypothesized in the NMFS hatchery hypothesis.  The hatchery hypothesis suggests that hatchery fish may be out-competing wild fish through a demand on the food supply.  First, this supposition requires that the carrying capacity of the system is currently being exceeded (see below), a hypothesis in itself for which there is no evidence.  Second, the lower survival of hatchery smolts as compared to wild fish suggests that wild fish may actually outcompete hatchery smolts, if competition is taking place.  Third, the environmental characteristics of the migration corridor, during the period of overlap for hatchery smolts and wild spring summer chinook, provides little opportunity for competition among the two. 

Carrying capacity:
     If the current 20 million Snake River smolts place severe constraints on the carrying capacity of the Snake and Columbia River migration corridor, then how did the corridor handle juvenile production from the estimated 3 to 6 million salmon and steelhead that returned to the Snake River historically (one third of the estimated 10 to16 million salmonid adult returns to the Columbia historically; ISP 1991)?   A conservative estimate of Snake River juvenile migrants around the beginning of this century is 50 million smolts. This estimate is derived from Chapman’s (1986) estimate of a total of 7.5 million adults as the single best estimate of total predevelopment runs to the Columbia River based on peak-period catches and probable optimum exploitation rates. Applying a conservative smolt to adult survival rate of 5%, we estimate 150 million smolts migrated out of the Columbia. About a third of the historic run originated from the Snake River, hence the 50 million estimate. Using presence/absence data, the Northwest Power Planning Council estimated current smolt capacity for wild and natural production to be in excess of 28 million (approx. 2 million sockeye, 6 million steelhead, and 20 million chinook, plus unknown coho capacity; ISP 1991). Current smolt production (hatchery and natural) is only 71% of this estimate of natural smolt carrying capacity for spawning and rearing areas.
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     In figure 1 above, we show the total number and biomass of hatchery and natural out-migrants from the area above the upper-most dam, for 1964-96 migration years.  Raymond (1988) provided numbers for the pre-1985 period.  Using collection numbers, spill proportions, and FGEs (from recent PATH work or the FPC), we developed comparable estimates for the 1985-96 period.  Biomass is derived by multiplying the numbers by an appropriate age-specific weight (derived from numerous sources as there is little direct data available for all species, especially specific to the Snake River). With the possible exception of the 1988-90 migration years, the numbers appear to be very similar.  This comparison shows that the number of out-migrants range is 7-13 million for migration years 1964 through 1975, 4-10 million for migration years 1975 through 1984, and 4-19 million for migration years 1985 through 1996.  The biomass has changed relative to the numbers because of the change in the composition from the smaller subyearlings (fall chinook) to larger Age I and Age II out-migrants (Figure 2).
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Coho and sockeye have not produced significant levels of out-migrants relative to other salmonids, so the recent extinction (coho) or near extinction (sockeye) status, has little relevance to the comparison of total juvenile out-migrant numbers or biomass.  The stream-type chinook and steelhead have shared about equal proportions of the out-migrants with the exceptions of the 1982 and 1996 migration years.  

 Competition:

      The hatchery hypothesis suggests that the larger number of hatchery fish and their larger biomass reduces wild smolt survival through competition for food resources.  However, as indicated above survival of hatchery fish is often substantially lower than that of wild fish.  Giorgi (1991) indicates that survival of hatchery fish from release to Lower Granite is less for hatchery fish as compared to wild fish as the hatchery fish are of a lower pedigree.  Marnell (1986) concludes that hatchery fish are at a competitive disadvantage to wild fish and that hatchery fish do not impact the growth and survival of wild fish.  Leider et al. (1990) similarly concludes that natural offspring of transplanted hatchery fish survived less well than those of wild stock.  Reisenbichler and McIntyre  (1976) demonstrate that wild fish have higher stream survival rates than hatchery fish or hatchery/wild crosses, and Bigelow (1995) conclude that hatchery-wild fish co-occurrence does not appear to negatively impact wild fish.  Further, Connor et al. (1997) found that wild smolts, as compared to hatchery smolts, had higher condition factors, faster and earlier travel times, and faster growth rates during out-migration. 

     In addition, this competition hypothesis proposes a density dependent mechanism for a life-stage that is not well established in the literature (the migration corridor). There is considerable evidence for density dependence in the adult to smolt stage (e.g., Petrosky and Schaller 1996; Bjornn 1978; Lindsey et al. 1989) but little or no evidence of density dependence in smolt to adult stages (Peterman 1978, Langness 1997).  And if constraints on the carrying capacity have caused an increase in extra mortality, this increase should be observable as a significant decline in freshwater adult-to-smolt survival.  However, the PATH 1996 Retrospective Conclusions document 4a2 concludes: “Though changes in the quantity and quality of freshwater spawning and rearing (FSR) and pre-spawning (PS) habitat may have contributed to production declines in some index streams, we conclude with reasonable confidence that changes in adult-to-smolt survival (presumably related to the quantity and quality of FSR habitat) do not appear to be of a great enough magnitude alone to explain the post-1974 decline in spring and summer chinook index stocks.”  Corroborating evidence is listed on page 12 of the 1996 Conclusions report. 

     Regarding steelhead smolt releases, NMFS has implied (Appendix 1) a non-hydro interaction that would systematically cause greater extra mortality for Snake River spring/summer chinook. If this was severe, we might expect to see differences between Snake River stocks depending on whether or not steelhead were released in that tributary—none of the Idaho index stocks have steelhead releases within the subbasins, Minam and Imnaha would have in recent years (mid-1980s).  Also, this thinking implies that John Day stocks would be expected to be doing better than the other three downriver spring chinook stocks that migrate with hatchery steelhead. 

     Similarly, Wilson et al. (1996) evaluated hatchery impacts on wild fish for two of the spring/summer indicator stocks –the Warm Springs stock as an indicator stock from the Low-Mid Columbia and the Imnaha stock as an indicator stock for the Snake R.  These two stocks are comparable in that they have both been operated like supportive breeding programs and hatchery recruit-per-spawner data were available.  The analysis used a regression approach to compare and index of wild stock survival [ln(R/S)] as the dependent variable and a set of quantitative independent variables intended to reflect the degree of hatchery influence. This preliminary analysis suggests that the Warm Springs  stock, the low-mid Columbia River stock has been negatively affected by hatchery practices while no effect was observed for the Imnaha stock, the Snake River stock. For the Warm Springs stock, hatchery release number in combination with wild spawning escapement,  appeared to make a significant contribution in explaining the variability in wild ln(R/S) and was negatively correlated with that index.  This analysis also highlights the problems associated with correlating hatchery release to some measure of survival, when the hatchery programs were initiated in response to dramatically declining escapements. There will be significant downward time trends in the survival index, and release numbers are going to exhibit high negative correlation with natural spawning escapement and survival. 

     The authors of the hatchery hypothesis cite Dawley et al. (1986) and relate the fact that chinook were the first to show empty stomachs as compared to coho and steelhead (Dawley et al. (1986).  They then extrapolate saying that this suggests coho and steelhead have a competitive advantage over chinook. Many assumptions would have to be made for this conclusion to be valid.  First, the mere correlation of empty stomachs with anything is fairly difficult, if not meaningless.  The cause of an empty stomach can be, among other things, a lack of food or a lack of feeding.  Cannamela (1993) showed that hatchery steelhead smolts don’t feed extensively until 1 week post-release and that 95% of steelhead smolts left the release area within 11 days. And in regard to the NMFS supposition that chinook are at a competitive disadvantage to coho, Nicholas et al. (1979) demonstrated that although hatchery coho were larger and consumed several similar food organisms as wild chinook, the coho had eaten fewer organisms than chinook and many coho had empty stomachs.   Secondly, food sources between these species may not overlap, especially in the upper rearing areas.  Third, the Dawley et al. observations can be interpreted several ways, including evidence of hydropower system effects on subsequent life stage survival.  Dawley et al. reported (p. 149) that Dworshak Hatchery steelhead that were barged to a release site downstream of Bonneville Dam had significantly higher numbers of non-feeding fish (73%) than a control group (non-transported) from that hatchery (34%).  They suspected that the short period between release (3 days) and the estuary sample location was insufficient for barged fish to have developed aggressive feeding behavior in the river environment.   Finally, as with the freshwater stage, there is little evidence to support a hypothesis of competition among hatchery and wild salmon in the estuary (Myers and Horton 1982, Levings et al. 1986, and above). 

Decreased growth rates and seawater transition:

  The authors of the hatchery hypothesis suggest that decreased growth rates and energy reserves of wild yearling chinook likely result in the “possibility of decreased ability to transition to seawater.”  The bioenergetics argument developed in this paragraph is directed primarily at a hypothesis that there is competition for food in an altered system due to too many steelhead smolts from mitigation hatcheries (other mechanisms for delayed mortality and seawater transition have also been proposed as hydrosystem effects).  Competition, if present, has not been documented, and as shown above, there are several possible interpretations of the Dawley et al. paper.  Levings et al. (1986) reported that the presence of hatchery chinook salmon did not affect residency times and growth rates of wild juveniles in a British Columbia estuary and that hatchery fish used the estuary for about one-half the length of time that wild fry were present (40-50) days.  Note also that the bioenergetics argument applies equally as well to the hydro hypothesis for delayed mortality with respect to a documented delayed migration due to presence of dams and stress caused delayed mortality associated with crowded conditions during bypass, collection, and transportation.

Decreased growth rates and susceptability to predation: 

     The NMFS hatchery hypothesis indicates that decreased growth rates of wild smolts, due to hatchery impacts, may make wild fish more susceptable to predation.  However, predation is not just size dependent; it is also density dependent.  And if as the authors estimated, hatchery fish are 10 times as numerous as wild fish (p. 5, A1, WOE), one would assume that northern squawfish would switch to the most abundant prey, regardless of size.  Thompson and Tufts (1967) found northern squawfish switched from feeding on wild sockeye salmon (mean length, 59.6 mm) to hatchery sockeye salmon (mean length, 97.7 mm) because of density dependent factors and not size selection.  Several other studies also indicate there was either no difference (Hvidsten and Lund 1988) or higher levels (Ruggles 1980) of predation on hatchery produced smolts compared to wild smolts.  Additionally, predation on hatchery fish is likely greater than on wild salmonids because of unsuitable avoidance and foraging behaviors, inability to assess predation risks, and a general unfamiliarity with new surroundings for the hatchery fish (Raney and Lachner 1942; Vincent 1960; Ritter and MacCrimmon 1973; Johnson and Abrahams 1996).  Several studies have demonstrated intense post-release predation on hatchery-reared salmonids (MacCrimmon 1954; Bams 1967; Larsson 1985).

     Note also, Criteria i) of the W.O.E., for assessing the applicability of evidence for/against a hypothesis, asks whether “the evidence is relevant to the hypothesis being evaluated ?”  The sources listed as evidence for the mechanism of a larger number and biomass of hatchery fish reducing the carrying capacity of the migration corridor and limiting energy reserves of spring/summer chinook (4.1 in Table 4.2.3-2 of the W.O.E. and on p. 7 of Appendix 1) are not applicable in that they (Poe et al. 1991, Ward et al. (1995) do not demonstrate that “Decreased growth rates and energy reserves of wild yearling chinook” are caused by stress from interactions with hatchery fish (i.e. they do not provide evidence for the stressor).  Poe et al. (1991) provides evidence that “squawfish are size selective on smaller prey” (not why the prey are smaller), and Ward et. al. (1995) develop a predation index to compare the relative magnitude of predation on juvenile salmonids throughout the Columbia and Snake rivers.  Neither of these references  address the increased vulnerability of wild fish due to interactions with hatchery fish, and both are actually much more applicable as evidence for the hydrosystem hypothesis.

Characteristics of the hydrosystem during freshet and hypothesized mechanism:

The hatchery hypotheses relies heavily on the notion that competition and stressful interactions occur between hatchery smolts and wild smolts, during the spring migration. Yet interactions above the hydrosystem are limited to a short period in the spring before and during smolt migration when the environmental conditions of the migration corridor provide little opportunity for these mechanisms to occur.  Spring/summer chinook migrate downstream during high flow, low water temperature, and high turbidity.   Above the hydrosystem, predation rates on juvenile salmon during the spring freshet are likely insignificant due to high water velocities and turbidity (Falter 1969; Brown and Moyle 1981; Buchanan et al. 1981; Beamesderfer 1983; Dauble et al. 1984; Kirn et al. 1986; Faler et al. 1988; Beamesderfer and Rieman 1991; Tabor et al.  1993).  In addition, high flows and velocities should also reduce the potential for concentration of smolts thereby making the competion and stressful interactions less likely.  Further, cold water likely results in low consumption rates of both smolts and their predators thus reducing the likelihood of competion for food among smolts and predation on smolts by predators (Stewart and Johnson 1992). 

II.  Most hypothesized hacthery effects are actually hydrosystem effects:

     Many components of the hatchery hypotheses are inseparable from the other competing hypotheses for extra mortality -- the hydrosystem hypothesis, the BKD hypothesis, and certainly the new ‘multiple factor hypothesis’  hypothesis.  Pages 5-6 of the WOE describe ‘Criterion 1)’ for evaluating hypotheses and asks whether “the stressors claimed to be driving the hypotheses represented by state variables which reflect those stressors and not other stressors that are part of competing hypotheses?”.  As most of the mechanisms (stressors) hypothesized for the hatchery hypothesis are a direct result of the hydrosystem and associated bypass and transportation, they are actually stressors for the hydrosystem hypothesis (and the ‘BKD’ and ‘multiple factor hypothesis’).  While there is no doubt that competition, disease, and predation may occur, it is extremely difficult if not impossible to identify the relationship (mechanism) between the abundance or attributes of hatchery produced fish in the corridor and some objective expression of the potential impact on naturally produced fish due to the changing environmental conditions in the hydro system (DPEIS 1996).

     Note:  the mechanisms proposed for the hatchery hypotheses should be separated into those that are thought to operate outside of the hydrosystem versus those that operate inside the hydrosystem.  As written, it is difficult to decypher where the mechanisms of competition, increased suscepatability to predation, and disease transmission are hypothesized to operate (comments from PATH workshop, CRITFC, July 30-31, 1998).  

     The crowding and stress experienced by yearling chinook smolts, and even presence of hatchery steelhead smolts (from hydropower mitigation programs), are a result of the hydropower system.  Williams et al. make the case that yearling chinook are more stressed when crowded with steelhead.  They do not focus on other causes of stress such as contact with travelling screens, passage through fish and debris separators where fish may be delayed and crowded, holding and crowding in raceways and loading and transport in trucks or barges (Matthews et al. 1986).  For example, seawater challenge tests (48 h tests; Matthews et al. 1986) of yearling chinook smolts found a progression of delayed mortality effects through the sequence of dam passage.  Yearling chinook smolts taken from turbine intake gatewells had lower mortality than fish taken from raceways, trucks and barges; presence of larger steelhead smolts also increased chinook mortality.  Holding density in the Matthews et al. species interaction tests was 12 g/L, roughly one chinook smolt per liter [and even less than maximum transportation densities --36-60 g/L (Larry Basham FPC, pers. comm.)].  Compared to fish densities during river or reservoir migration, the densities in raceways and transport vehicles are extremely high.

Total extra mortality vs. hatchery production:

     The NMFS hatchery hypothesis is largely based on a relationship between hatchery releases of steelhead and total extra mortality (transported and inriver combined) from the PATH BSM model.  However, a regression of extra mortality from FLUSH as a function of PBT (the proportion of transported fish below Bonneville) explains and equal amount of the variance (R2’s are equal) to a regression of extra mortality as a function of steelhead hatchery release (Figure 1, Appendix 1, extra mortality vs. hatchery steelhead release: R2 = 0.41; Figure 1 this report, n= 39, extra mortality vs. PBT: R2 = 0.40,  n=39). The correlation of extra mortality and hatchery production, as evidence for a hatchery hypothesis, is confounded by the relationship between extra mortality and the hydrosystem.  If these correlations provide evidence for hypotheses about extra mortality, then they provide equally as good evidence for the hydrosystem hypothesis of extra mortality, particularly for transported smolts.

     Further, this relationship between extra mortality and the proportion barged below (Figure 3) Bonneville exemplifies the inextricable link between extra mortality and the hydrosystem, passage models, and also the underlying assumptions about ‘D’.  Problems with the assumptions about ‘D’ and its implemention are discussed in detail in the STFA comments to the WOE submitted 7/27/98 and in Appendix 22 of this report.  The NMFS hatchery hypothesis does not attempt to correlate hatchery releases with extra mortality of inriver smolts (1-lambd  n).  However, Paulsen and Hinrichsen (1998, Appendix 2) correlate hatchery releases of spring/summer chinook with total extra mortality and extra mortality of transported and inriver smolts (1- lambda t and 1- lambda n, repectively).  We note elsewhere (Appendix 21) in our comments problems with analyses of extra mortality of inriver smolts (1-lambda n).  Given the magnitude of the fish transported in the brood years 1975-1990, extra mortality is heavily influenced by the assumptions for the transport extra mortality assumptions in the passage models.   
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Stress from bypass, collection, holding and transport:

     The NMFS hatchery hypothesis suggests that stress from crowded conditions with hatchery fish during bypass, collection, holding and transport increases the suscepatbility of wild fish to disease and predation.   However, these stress effects are actually hydrosystem effects as the stressful interactions occur when densities are high during bypass and associated with transportation.   Criteria i) in the WOE, for assessing the applicability of evidence for/against a hypothesis asks whether “the evidence is relevant to the hypothesis being evaluated ?”Accordingly, the references listed under 4.2 in Table 4.2.3-2 of the W.O.E. may actually be more applicable to EM1 (the hydrosystem hypothesis) and could be moved to 1.2 (Table 4.2.3-2, p. 87-88). The limited cases where hatchery fish have been shown to have negative impacts on wild fish have been largely in artificial situations where densities are extremely high (IDFG 1988; Petrosky and Bjornn 1988; Pearson et al.  1996; and see those references listed under 4.2 in Table 4.2.3-2 of the W.O.E.).  

Stress and disease transmission:

     The hatchery hypotheses suggest that stress caused by high densities of hatchery smolts in areas where these fish congregate can result in increased mortality due to disease transmisison, primarily BKD. First, the outcome of exposing wild fish to infected hatchery fish, whether it is detrimental or benign, depends on the conditions under which the exposure occurs.  If the contact occurs under stressful condition created by collection raceways or barges, it can be attributed to the conditions, not the presence or absence of BKD in hatchery or wild fish.  In this case, the "extra mortality" is again attributable to the hydropower system (IDFG 1998).  Second, disease and the transmission of diseases from hatchery fish to wild fish is inconclusive at best.  Work by Pippy (1969), Allison (1961), and McDermott and Berst (1968) all concluded that there was little or no transmission of pathogens to wild resident fish.  Also there is evidence on the other side, of horizontal transmission of BKD from wild brook trout to stocked salmonids (Mitchum and Sherman 1981). 

     IDFG (1998) also demonstrated that the fish health threat relates much more strongly to crowding and stress during collection/transportation than to incidental contact during in-river migration.  Their review of fish health and stress literature, and new data, indicated that: 1) BKD is no more prevalent in Snake River systems than elsewhere in the Columbia Basin; 2) the disease agent, Renibacterium salmoninarum (RS), could be detected in the water of collection raceways and barge holds and that brook trout contracted BKD when exposed to these environments; and 3) RS was not in sufficient quantity to be detected in waters of the Snake River outside the barge holds.   Their analysis indicates that the effect of stress from hatchery fish on wild fish’s susceptability to disease is a hydrosystem effect that would be alleviated under A3 (drawdown).  IDFG (1998), summarizes the “stressors and the cascade of events that follow stress-related events during collection, barging, and release of anadromous fish (Congleton et al. 1984; Bjornn et al. 1984, 1986, and 1987; Wedemeyer 1985; Pascho and Elliott 1993; Schreck 1998).” They conclude: “Collection and barging through the upper Snake and Columbia River corridor represents the largest fish health danger to upper Snake River stocks of anadromous fish by exposing chinook to overwhelming stress and to horizontal transmission of etiologic agents, particularly Renibacterium salmoninarum (RS).”  See Appendix 20 of this report (IGFG 1998) for a detailed discussion of BKD and the effects of stress.

Stress and susceptability to predation:

The hydrosystem has altered the system such that conditions are now optimal for predation on salmonid smolts.  The altered system, in addition to the stress and injury associated with the hydrosystem, causes increased vulnerability to predation, particularly by northern squawfish. Lakes (reservoirs) and artificial environments near dams are areas where predation on juvenile salmonids by squawfish has been documented to be greatest (Poe et al. 1991; Brown and Moyle 1981 ;Ward et al.  1995; Vigg et al. 1991).  Salmonids are often disoriented during passage and washed back into preferred habitat areas of northern squawfish (slack areas at the face of the dam) (Long et al. 1968; Faler et al. 1988).    Similarly, for channel catfish in Snake River reservoirs, Bennett et al. (1983) found that about 41% of the catfish collected in spring in tailrace areas had eaten juvenile chinook salmon and steelhead which is similar to Poe et al.’s (1991) finding that most channel catfish predation on juvenile salmonids occurred in the tailrace area and was confined to spring (Poe et al.  1991).  Moreover, salmonids are not a major prey item of squawfish in free-flowing rivers as squawfish prefer low-velocity microhabitats and smolts tend to migrate in fast-flowing water (Falter 1969; Brown and Moyle 1981; Buchanan et al. 1981; Beamesderfer 1983; Dauble et al. 1984; Kirn et al. 1986; Faler et al. 1988; Beamesderfer and Rieman 1991; Tabor et al. 1993).

III. Hatchery supplementation is a mitigation measure for the hydrosystem:
      Hatchery supplementation in the Snake River, as part of the ‘Lower Snake River Compensation Plan’  initiated in 1976, was developed to mitigate fish and wildlife losses caused by the four lower Snake River hydroelectric dams.  Note that there is also correlation with the number of dams on the Snake and Columbia Rivers and number of hatchery fish.  This last relationship has a cause and effect because the hatcheries were built as mitigation for dam losses.    Yet, the NMFS hatchery hypothesis implies that if we did not have to mitigate for steelhead losses, spring/summer chinook might be doing better.  If hatchery steelhead were replaced by recovered wild steelhead, under this hypothesis, there would continue to be problems with stress when wild steelhead smolts were crowded with chinook smolts in raceways and barges at the dams.

IV.  Management Actions:
     As hatchery impacts are hypothesized to be greatest during bypass, collection, and transportation, we would expect to see little reduction in extra mortality under A1 or A2.  Hatchery production as mitigation for the hydrosystem would, in theory, be discontinued at the time the Snake River stocks were recovered.  However, if  steelhead are recovered, under both A1 and A2, the negative impacts of  and steelhead smolts on spring/summer chinook would continue (the two species will continue to overlap spacially and temporally during migration (as they co-evolved to do) and during bypass, collection, and transportation).  And, if the carrying capacity of the system is being exceeded now, it will continue to be exceeded as the Snake River stocks recover and natural production replaces hatchery mitigation production.  In contrast, under A3, a large component of the mortality hypothesized to occur in response to hatchery production, will be alleviated.  Under drawdown, there would be less potential for the concentration of hatchery fish and wild fish in forbays, collection raceways, barges.  Thus the hypothesized increased susceptibility to disease and predation and competition among hatchery fish and wild fish would be reduced.   

V.  Miscellaneous Notes on Appendix 1&2:

For both Appendix 1&2 the relationship between brood year, migration year, release year, and age of release is not completely clear.  To insure that hatchery release smolts are overlapping temporally and spatially, release numbers should be adjusted for their age of release, and brood years need to be lagged by release to correspond to migration year.    

In regard to Figure 2.  Appendix 2:

The figure legend for Figure 2b says Delta Model Extra Mortalities and Hatchery Releases, 1952-90 for transported fish.  As there was no transport before brood year 1973, it is unclear how there are FLUSH estimates of extra mortality of transported fish for these early years?

In regard to all figures in Appendix 2:

The symbols in the legends keep switching around which makes it hard to follow.  Eg. In Figure 2a, CRiSP is in squares, FLUSH is a line, and hatchery releases are a diamond while in Figure 2b.  CRiSP is in dimonds, FLUSH is in squares, and hatchery releases are a line.
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		1946														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1947														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1948														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1949														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1950														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1951														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1952														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1953														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1954														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1955														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1956														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1957														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1958														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1959														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1960														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1961														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1962		28,153		22,004		23,040		1,648		30		95,690		77,421,960		60,512,265		81,561,600		1,878,720		53,312		133,965,720		0		0		6,524,928		0		0		0		4,258,208		3,328,175		1,468,109		135,268		2,735		7,234,149		0		0		0		22,545		1,375		3,215,177		4,258,208		3,328,175		7,993,037		157,812		4,110		10,449,326		0		0		39,150		0		0		0		85,164		99,845		29,362		2,705		14		506,390		0		0		0		1,127		14		289,366		85,164		99,845		68,512		3,833		27		795,756

		1963		22,456		15,029		10,368		979		894		61,457		61,753,230		41,330,273		36,702,720		1,115,490		1,568,481		86,040,360		0		0		2,936,218		0		0		0		3,396,428		2,273,165		660,649		80,315		80,463		4,646,179		0		0		0		13,386		40,467		2,064,969		3,396,428		2,273,165		3,596,867		93,701		120,930		6,711,148		0		0		17,617		0		0		0		67,929		68,195		13,213		1,606		402		325,233		0		0		0		669		405		185,847		67,929		68,195		30,830		2,276		807		511,080

		1964		20,610		19,620		9,100		1,082		1,021		47,971		56,677,500		53,955,000		32,214,000		1,232,910		1,790,145		67,159,260		0		0		2,577,120		0		0		0		3,117,263		2,967,525		579,852		88,770		91,834		3,626,600		0		0		0		14,795		46,186		1,611,822		3,117,263		2,967,525		3,156,972		103,564		138,020		5,238,422		0		0		15,463		0		0		0		62,345		89,026		11,597		1,775		459		253,862		0		0		0		740		462		145,064		62,345		89,026		27,060		2,515		921		398,926

		1965		9,990		9,720		8,200		165		254		50,213		27,472,500		26,730,000		29,028,000		187,872		444,730		70,297,920		0		0		2,322,240		0		0		0		1,510,988		1,470,150		522,504		13,527		22,815		3,796,088		0		0		0		2,254		11,474		1,687,150		1,510,988		1,470,150		2,844,744		15,781		34,289		5,483,238		0		0		13,933		0		0		0		30,220		44,105		10,450		271		114		265,726		0		0		0		113		115		151,844		30,220		44,105		24,384		383		229		417,570

		1966		37,530		11,520		12,800		453		222		56,544		103,207,500		31,680,000		45,312,000		516,648		390,016		79,162,020		0		0		3,624,960		0		0		0		5,676,413		1,742,400		815,616		37,199		20,008		4,274,749		0		0		0		6,200		10,062		1,899,888		5,676,413		1,742,400		4,440,576		43,398		30,070		6,174,638		0		0		21,750		0		0		0		113,528		52,272		16,312		744		100		299,232		0		0		0		310		101		170,990		113,528		52,272		38,062		1,054		201		470,222

		1967		29,430		22,500		14,000		2,000		574		37,841		80,932,500		61,875,000		49,560,000		2,280,000		1,005,904		52,976,700		0		0		3,964,800		0		0		0		4,451,288		3,403,125		892,080		164,160		51,603		2,860,742		0		0		0		27,360		25,952		1,271,441		4,451,288		3,403,125		4,856,880		191,520		77,555		4,132,183		0		0		23,789		0		0		0		89,026		102,094		17,842		3,283		258		200,252		0		0		0		1,368		260		114,430		89,026		102,094		41,630		4,651		518		314,682

		1968		35,730		20,970		19,500		3,800		932		65,014		98,257,500		57,667,500		69,030,000		4,332,000		1,634,419		91,019,880		0		0		5,522,400		0		0		0		5,404,163		3,171,713		1,242,540		311,904		83,846		4,915,074		0		0		0		51,984		42,168		2,184,477		5,404,163		3,171,713		6,764,940		363,888		126,014		7,099,551		0		0		33,134		0		0		0		108,083		95,151		24,851		6,238		419		344,055		0		0		0		2,599		422		196,603		108,083		95,151		57,985		8,837		841		540,658

		1969		37,800		23,670		6,200		4,000		902		45,577		103,950,000		65,092,500		21,948,000		4,560,000		1,581,108		63,807,660		0		0		1,755,840		0		0		0		5,717,250		3,580,088		395,064		328,320		81,111		3,445,614		0		0		0		54,720		40,793		1,531,384		5,717,250		3,580,088		2,150,904		383,040		121,903		4,976,997		0		0		10,535		0		0		0		114,345		107,403		7,901		6,566		406		241,193		0		0		0		2,736		408		137,825		114,345		107,403		18,436		9,302		813		379,018

		1970		34,200		14,760		4,500		1,200		130		44,053		94,050,000		40,590,000		15,930,000		1,368,000		228,678		61,674,480		0		0		1,274,400		0		0		0		5,172,750		2,232,450		286,740		98,496		11,731		3,330,422		0		0		0		16,416		5,900		1,480,188		5,172,750		2,232,450		1,561,140		114,912		17,631		4,810,609		0		0		7,646		0		0		0		103,455		66,974		5,735		1,970		59		233,130		0		0		0		821		59		133,217		103,455		66,974		13,381		2,791		118		366,346

		1971		19,620		19,260		4,700		1,700		713		57,033		53,955,000		52,965,000		16,638,000		1,938,000		1,250,015		79,846,200		0		0		1,331,040		0		0		0		2,967,525		2,913,075		299,484		139,536		64,126		4,311,695		0		0		0		23,256		32,250		1,916,309		2,967,525		2,913,075		1,630,524		162,792		96,376		6,228,004		0		0		7,986		0		0		0		59,351		87,392		5,990		2,791		321		301,819		0		0		0		1,163		323		172,468		59,351		87,392		13,976		3,954		643		474,286

		1972		34,650		16,740		1,800		520		326		51,581		95,287,500		46,035,000		6,372,000		592,800		572,397		72,213,120		0		0		509,760		0		0		0		5,240,813		2,531,925		114,696		42,682		29,364		3,899,508		0		0		0		7,114		14,768		1,733,115		5,240,813		2,531,925		624,456		49,795		44,132		5,632,623		0		0		3,059		0		0		0		104,816		75,958		2,294		854		147		272,966		0		0		0		356		148		155,980		104,816		75,958		5,352		1,209		294		428,946

		1973		47,520		9,810		2,400		770		154		29,916		130,680,000		26,977,500		8,496,000		877,800		269,364		41,882,400		0		0		679,680		0		0		0		7,187,400		1,483,763		152,928		63,202		13,818		2,261,650		0		0		0		10,534		6,950		1,005,178		7,187,400		1,483,763		832,608		73,735		20,768		3,266,827		0		0		4,078		0		0		0		143,748		44,513		3,059		1,264		69		158,315		0		0		0		527		69		90,466		143,748		44,513		7,137		1,791		139		248,781

		1974		13,950		6,840		900		280		99		10,463		38,362,500		18,810,000		3,186,000		319,200		173,964		14,647,500		0		0		254,880		0		0		0		2,109,938		1,034,550		57,348		22,982		8,924		790,965		0		0		0		3,830		4,488		351,540		2,109,938		1,034,550		312,228		26,813		13,413		1,142,505		0		0		1,529		0		0		0		42,199		31,037		1,147		460		45		55,368		0		0		0		192		45		31,639		42,199		31,037		2,676		651		90		87,006

		1975		14,490		6,840		1,000		440		167		12,171		39,847,500		18,810,000		3,540,000		501,600		293,213		17,038,980		0		0		283,200		0		0		0		2,191,613		1,034,550		63,720		36,115		15,042		920,105		0		0		0		6,019		7,565		408,936		2,191,613		1,034,550		346,920		42,134		22,607		1,329,040		0		0		1,699		0		0		0		43,832		31,037		1,274		722		75		64,407		0		0		0		301		76		36,804		43,832		31,037		2,974		1,023		151		101,212

		1976		14,310		6,300		470		440		425		18,018		39,352,500		17,325,000		1,663,800		501,600		744,958		25,225,200		0		0		133,104		0		0		0		2,164,388		952,875		29,948		36,115		38,216		1,362,161		0		0		0		6,019		19,220		605,405		2,164,388		952,875		163,052		42,134		57,436		1,967,566		0		0		799		0		0		0		43,288		28,586		599		722		191		95,351		0		0		0		301		192		54,486		43,288		28,586		1,398		1,023		383		149,838

		1977		32,580		6,930		600		50		366		43,233		89,595,000		19,057,500		2,124,000		57,000		642,544		60,526,620		0		0		169,920		0		0		0		4,927,725		1,048,163		38,232		4,104		32,963		3,268,437		0		0		0		684		16,578		1,452,639		4,927,725		1,048,163		208,152		4,788		49,540		4,721,076		0		0		1,020		0		0		0		98,555		31,445		765		82		165		228,791		0		0		0		34		166		130,737		98,555		31,445		1,784		116		331		359,528

		1978		36,630		10,440		640		25		98		21,209		100,732,500		28,710,000		2,265,600		28,500		172,561		29,691,900		0		0		181,248		0		0		0		5,540,288		1,579,050		40,781		2,052		8,852		1,603,363		0		0		0		342		4,452		712,606		5,540,288		1,579,050		222,029		2,394		13,304		2,315,968		0		0		1,087		0		0		0		110,806		47,372		816		41		44		112,235		0		0		0		17		45		64,135		110,806		47,372		1,903		58		89		176,370

		1979		6,120		2,430		500		50		20		18,253		16,830,000		6,682,500		1,770,000		57,000		35,073		25,554,060		0		0		141,600		0		0		0		925,650		367,538		31,860		4,104		1,799		1,379,919		0		0		0		684		905		613,297		925,650		367,538		173,460		4,788		2,704		1,993,217		0		0		850		0		0		0		18,513		11,026		637		82		9		96,594		0		0		0		34		9		55,197		18,513		11,026		1,487		116		18		151,791

		1980		4,950		2,430		450		30		77		29,409		13,612,500		6,682,500		1,593,000		34,200		134,682		41,173,020		0		0		127,440		0		0		0		748,688		367,538		28,674		2,462		6,909		2,223,343		0		0		0		410		3,475		988,152		748,688		367,538		156,114		2,873		10,384		3,211,496		0		0		765		0		0		0		14,974		11,026		573		49		35		155,634		0		0		0		21		35		88,934		14,974		11,026		1,338		70		69		244,568

		1981		11,790		2,970		340		1		174		29,911		32,422,500		8,167,500		1,203,600		1,140		305,840		41,874,840		0		0		96,288		0		0		0		1,783,238		449,213		21,665		82		15,690		2,261,241		0		0		0		14		7,891		1,004,996		1,783,238		449,213		117,953		96		23,580		3,266,238		0		0		578		0		0		0		35,665		13,476		433		2		78		158,287		0		0		0		1		79		90,450		35,665		13,476		1,011		2		157		248,737

		1982		11,160		3,780		720		31		169		56,763		30,690,000		10,395,000		2,548,800		35,340		296,019		79,468,200		0		0		203,904		0		0		0		1,687,950		571,725		45,878		2,544		15,186		4,291,283		0		0		0		424		7,637		1,907,237		1,687,950		571,725		249,782		2,969		22,823		6,198,520		0		0		1,223		0		0		0		33,759		17,152		918		51		76		300,390		0		0		0		21		76		171,651		33,759		17,152		2,141		72		152		472,041

		1983		8,550		3,510		540		25		98		69,006		23,512,500		9,652,500		1,911,600		28,500		171,158		96,607,980		0		0		152,928		0		0		0		1,293,188		530,888		34,409		2,052		8,780		5,216,831		0		0		0		342		4,416		2,318,592		1,293,188		530,888		187,337		2,394		13,196		7,535,422		0		0		918		0		0		0		25,864		15,927		688		41		44		365,178		0		0		0		17		44		208,673		25,864		15,927		1,606		58		88		573,851

		1984		5,850		4,860		640		0		38		77,884		16,087,500		13,365,000		2,265,600		0		65,938		109,037,880		0		0		181,248		0		0		0		884,813		735,075		40,781		0		3,383		5,888,046		0		0		0		0		1,701		2,616,909		884,813		735,075		222,029		0		5,084		8,504,955		0		0		1,087		0		0		0		17,696		22,052		816		0		17		412,163		0		0		0		0		17		235,522		17,696		22,052		1,903		0		34		647,685

		1985		22,686		4,556		691		2		28		91,903		62,387,325		12,528,450		2,446,140		2,280		49,103		128,663,640		0		0		195,691		0		0		0		3,431,303		689,065		44,031		164		2,519		6,947,837		0		0		0		27		1,267		3,087,927		3,431,303		689,065		239,722		192		3,786		10,035,764		0		0		1,174		0		0		0		68,626		20,672		881		3		13		486,349		0		0		0		1		13		277,913		68,626		20,672		2,055		5		25		764,262

		1986		28,550		5,539		784		1		12		104,960		78,511,950		15,231,150		2,775,360		1,140		21,044		146,943,720		0		0		222,029		0		0		0		4,318,157		837,713		49,956		82		1,080		7,934,961		0		0		0		14		543		3,526,649		4,318,157		837,713		271,985		96		1,622		11,461,610		0		0		1,332		0		0		0		86,363		25,131		999		2		5		555,447		0		0		0		1		5		317,398		86,363		25,131		2,331		2		11		872,846

		1987		25,952		5,302		951		0		23		48,650		71,366,625		14,580,225		3,366,540		0		40,685		68,109,300		0		0		269,323		0		0		0		3,925,164		801,912		60,598		0		2,087		3,677,902		0		0		0		0		1,050		1,634,623		3,925,164		801,912		329,921		0		3,137		5,312,525		0		0		1,616		0		0		0		78,503		24,057		1,212		0		10		257,453		0		0		0		0		10		147,116		78,503		24,057		2,828		0		21		404,569

		1988		26,546		5,531		627		0		18		65,596		73,000,125		15,208,875		2,219,580		0		32,268		91,833,840		0		0		177,566		0		0		0		4,015,007		836,488		39,952		0		1,655		4,959,027		0		0		0		0		833		2,204,012		4,015,007		836,488		217,519		0		2,488		7,163,040		0		0		1,065		0		0		0		80,300		25,095		799		0		8		347,132		0		0		0		0		8		198,361		80,300		25,095		1,864		0		17		545,493

		1989		11,660		2,852		706		0		2		10,211		32,063,625		7,843,275		2,499,240		0		2,806		14,295,960		0		0		199,939		0		0		0		1,763,499		431,380		44,986		0		144		771,982		0		0		0		0		72		343,103		1,763,499		431,380		244,926		0		216		1,115,085		0		0		1,200		0		0		0		35,270		12,941		900		0		1		54,039		0		0		0		0		1		30,879		35,270		12,941		2,099		0		1		84,918

		1990		15,584		4,584		385		0		0		31,682		42,854,625		12,605,175		1,362,900		0		0		44,354,520		0		0		109,032		0		0		0		2,357,004		693,285		24,532		0		0		2,395,144		0		0		0		0		0		1,064,508		2,357,004		693,285		133,564		0		0		3,459,653		0		0		654		0		0		0		47,140		20,799		491		0		0		167,660		0		0		0		0		0		95,806		47,140		20,799		1,145		0		0		263,466

		1991		5,961		3,428		630		0		6		76,427		16,391,925		9,427,275		2,230,200		0		11,223		106,997,940		0		0		178,416		0		0		0		901,556		518,500		40,144		0		576		5,777,889		0		0		0		0		290		2,567,951		901,556		518,500		218,560		0		865		8,345,839		0		0		1,070		0		0		0		18,031		15,555		803		0		3		404,452		0		0		0		0		3		231,116		18,031		15,555		1,873		0		6		635,568

		1992		19,252		2,713		855		0		1		95,537		52,942,725		7,459,650		3,026,700		0		1,403		133,751,520		0		0		242,136		0		0		0		2,911,850		410,281		54,481		0		72		7,222,582		0		0		0		0		36		3,210,036		2,911,850		410,281		296,617		0		108		10,432,619		0		0		1,453		0		0		0		58,237		12,308		1,090		0		0		505,581		0		0		0		0		0		288,903		58,237		12,308		2,542		0		1		794,484

		1993		18,932		7,100		1,170		0		10		45,992		52,061,625		19,525,275		4,141,800		0		16,835		64,388,520		0		0		331,344		0		0		0		2,863,389		1,073,890		74,552		0		864		3,476,980		0		0		0		0		434		1,545,324		2,863,389		1,073,890		405,896		0		1,298		5,022,305		0		0		1,988		0		0		0		57,268		32,217		1,491		0		4		243,389		0		0		0		0		4		139,079		57,268		32,217		3,479		0		9		382,468

		1994		2,808		716		791		0		2		32,112		7,722,000		1,967,625		2,800,140		0		2,806		44,956,800		0		0		224,011		0		0		0		424,710		108,219		50,403		0		144		2,427,667		0		0		0		0		72		1,078,963		424,710		108,219		274,414		0		216		3,506,630		0		0		1,344		0		0		0		8,494		3,247		1,008		0		1		169,937		0		0		0		0		1		97,107		8,494		3,247		2,352		0		1		267,043

		1995		995		623		1,067		0		3		62,671		2,734,875		1,712,700		3,777,180		0		5,612		87,738,840		0		0		302,174		0		0		0		150,418		94,199		67,989		0		288		4,737,897		0		0		0		0		145		2,105,732		150,418		94,199		370,164		0		433		6,843,630		0		0		1,813		0		0		0		3,008		2,826		1,360		0		1		331,653		0		0		0		0		1		189,516		3,008		2,826		3,173		0		3		521,169

		1996		3,786		2,346		1,308		0		3		69,943		10,412,325		6,452,325		4,630,320		0		5,612		97,919,640		0		0		370,426		0		0		0		572,678		354,878		83,346		0		288		5,287,661		0		0		0		0		145		2,350,071		572,678		354,878		453,771		0		433		7,637,732		0		0		2,223		0		0		0		11,454		10,646		1,667		0		1		370,136		0		0		0		0		1		211,506		11,454		10,646		3,889		0		3		581,643

		1997														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																Esc Totals

		Av87-96		13,147		3,519		849		0		7		53,882		71,404

														94,626		112,149		54.3%

		Av54-69		40000		50919		32700		1,766		604		80361		206,349

		%of hist.		32.9%		6.9%		2.6%		0.0%		1.1%		67.0%		34.6%

						Prop. Yearlings that are summer chinook

		Spawners		Yearling		Summer yearling assumption						Raymond		Steelhead

		BY		MY		100%		90%		50%		smolt est.		Upper		IHR		Upp/IHR		BY

		1962		1964		0.439		0.413		0.281		0.310		106322		106322		1.000		1962

		1963		1965		0.401		0.376		0.251		0.364		68286		68286		1.000		1963

		1964		1966		0.488		0.461		0.322		0.333		53301		53301		1.000		1964

		1965		1967		0.493		0.467		0.327		0.318		55792		55792		1.000		1965

		1966		1968		0.235		0.216		0.133		0.280		62827		62827		1.000		1966

		1967		1969		0.433		0.408		0.277		0.292		42045		42045		1.000		1967

		1968		1970		0.370		0.346		0.227		0.200		72238		72238		1.000		1968

		1969		1971		0.385		0.360		0.238		0.150		50641		51556		0.982		1969

		1970		1972		0.301		0.280		0.177		0.188		48948		49011		0.999		1970

		1971		1973		0.495		0.469		0.329		0.200		63370		63790		0.993		1971

		1972		1974		0.326		0.303		0.195		0.167		57312		61187		0.937		1972

		1973		1975		0.171		0.157		0.094		0.114		33240		35914		0.926		1973

		1974		1976		0.329		0.306		0.197		0.122		11625		11197		1.038		1974

		1975		1977		0.321		0.298		0.191		0.100		13523		15245		0.887		1975

		1976		1978		0.306		0.284		0.180		0.100		20020		23235		0.862		1976

		1977		1979		0.175		0.161		0.096		0.122		48037		53915		0.891		1977

		1978		1980		0.222		0.204		0.125		0.115		23565		25444		0.926		1978

		1979		1981		0.284		0.263		0.166		0.121		20281		19686		1.030		1979

		1980		1982		0.329		0.306		0.197		0.190		32677		43163		0.757		1980

		1981		1983		0.201		0.185		0.112		0.105		33234		37105		0.896		1981

		1982		1984		0.253		0.234		0.145		0.093		63070		69085		0.913		1982

		1983		1985		0.291		0.270		0.170				76673		87324		0.878		1983

		1984		1986		0.454		0.428		0.293				86538		91324		0.948		1984

		1985		1987		0.167		0.153		0.091				102114		118797		0.860		1985

		1986		1988		0.162		0.149		0.088				116622		139902		0.834		1986

		1987		1989		0.170		0.155		0.093				54055		72120		0.750		1987

		1988		1990		0.172		0.158		0.094				72884		94269		0.773		1988

		1989		1991		0.197		0.180		0.109				11346		146420		0.077		1989

		1990		1992		0.227		0.209		0.128				35202		51817		0.679		1990

		1991		1993		0.365		0.341		0.223				84919		121209		0.701		1991

		1992		1994		0.123		0.113		0.066				106152		158949		0.668		1992

		1993		1995		0.273		0.252		0.158				51102		65402		0.781		1993

		1994		1996		0.203		0.187		0.113				35680		48538		0.735		1994

		1995		1997		0.385		0.360		0.238				69634		91114		0.764		1995

		1996		1998		0.383		0.358		0.237				77714		96426		0.806		1996

				all yrs		0.301		0.280		0.182		0.190		59868.8		94626.4

				Pre-1985		0.331		0.309		0.203		0.190

		Ignore this for now

		Using IHR number for Steelhead

				Status Rpt., prespawn surv. row 5, avg. prop. Adults in row 6												Use a simple avg. fecundity value and prop. Females												Use avg. egg-presmolt survival and an avg. prop. Subyearling												Use avg. egg-presmolt survival and an avg. prop. Yearling												Like previous columns, using prop. 2yr-old outmigrants																								Avg. weight at age in grams												Avg. weight at age in grams												Avg. weight at age in grams

		Brood		Estimated Snake Adult Escapement												Estimated Egg Deposition												Estimated 0.0 Migrants												Estimated 0.1 Migrants												Estimated 0.2 Migrants												Estimated Total Migrants												Estimated 0.0 Biomass												Estimated 0.1 Biomass												Estimated 0.2 Biomass												Estimated Total Biomass

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead

				0.9		0.9		1		1		0.8		0.9		5000		5000		6000		3000		3500		3500		0.086		0.086		0.1		0.1		0.1		0.1		0.055		0.055		0.09		0.09		0.09		0.09		0.036		0.036		0.06		0.06		0.06		0.06

				0.931		0.799		0.768		0.515		1.000		1.000		0.55		0.55		0.59		0.38		0.501048218		0.4		0		0		0.8		0		0		0		1		1		0.2		0.8		0.57		0.6		0		0		0		0.2		0.43		0.4														0.009		0.006		0.006		0.003		0.003		0.009		0.02		0.03		0.02		0.02		0.005		0.07		0.05		0.08		0.07		0.05		0.01		0.09

		1938														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1939														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1940														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1941														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1942														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1943														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1944														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1945														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1946														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1947														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1948														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1949														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1950														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1951														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1952														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1953														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1954														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1955														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1956														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1957														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1958														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1959														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1960														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1961														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1962		31,282		24,449		23,040		1,648		38		106,322		86,024,400		67,235,850		81,561,600		1,878,720		66,639		148,850,800		0		0		6,524,928		0		0		0		4,731,342		3,697,972		1,468,109		135,268		3,419		8,037,943		0		0		0		22,545		1,719		3,572,419		4,731,342		3,697,972		7,993,037		157,812		5,138		11,610,362		0		0		39,150		0		0		0		94,627		110,939		29,362		2,705		17		562,656		0		0		0		1,127		17		321,518		94,627		110,939		68,512		3,833		34		884,174

		1963		24,951		16,699		10,368		979		1,118		68,286		68,614,700		45,922,525		36,702,720		1,115,490		1,960,602		95,600,400		0		0		2,936,218		0		0		0		3,773,809		2,525,739		660,649		80,315		100,579		5,162,422		0		0		0		13,386		50,584		2,294,410		3,773,809		2,525,739		3,596,867		93,701		151,162		7,456,831		0		0		17,617		0		0		0		75,476		75,772		13,213		1,606		503		361,370		0		0		0		669		506		206,497		75,476		75,772		30,830		2,276		1,009		567,866

		1964		22,900		21,800		9,100		1,082		1,276		53,301		62,975,000		59,950,000		32,214,000		1,232,910		2,237,681		74,621,400		0		0		2,577,120		0		0		0		3,463,625		3,297,250		579,852		88,770		114,793		4,029,556		0		0		0		14,795		57,732		1,790,914		3,463,625		3,297,250		3,156,972		103,564		172,525		5,820,469		0		0		15,463		0		0		0		69,273		98,918		11,597		1,775		574		282,069		0		0		0		740		577		161,182		69,273		98,918		27,060		2,515		1,151		443,251

		1965		11,100		10,800		8,200		165		317		55,792		30,525,000		29,700,000		29,028,000		187,872		555,913		78,108,800		0		0		2,322,240		0		0		0		1,678,875		1,633,500		522,504		13,527		28,518		4,217,875		0		0		0		2,254		14,343		1,874,611		1,678,875		1,633,500		2,844,744		15,781		42,861		6,092,486		0		0		13,933		0		0		0		33,578		49,005		10,450		271		143		295,251		0		0		0		113		143		168,715		33,578		49,005		24,384		383		286		463,966

		1966		41,700		12,800		12,800		453		278		62,827		114,675,000		35,200,000		45,312,000		516,648		487,520		87,957,800		0		0		3,624,960		0		0		0		6,307,125		1,936,000		815,616		37,199		25,010		4,749,721		0		0		0		6,200		12,578		2,110,987		6,307,125		1,936,000		4,440,576		43,398		37,588		6,860,708		0		0		21,750		0		0		0		126,143		58,080		16,312		744		125		332,480		0		0		0		310		126		189,989		126,143		58,080		38,062		1,054		251		522,469

		1967		32,700		25,000		14,000		2,000		717		42,045		89,925,000		68,750,000		49,560,000		2,280,000		1,257,381		58,863,000		0		0		3,964,800		0		0		0		4,945,875		3,781,250		892,080		164,160		64,504		3,178,602		0		0		0		27,360		32,440		1,412,712		4,945,875		3,781,250		4,856,880		191,520		96,944		4,591,314		0		0		23,789		0		0		0		98,918		113,438		17,842		3,283		323		222,502		0		0		0		1,368		324		127,144		98,918		113,438		41,630		4,651		647		349,646

		1968		39,700		23,300		19,500		3,800		1,165		72,238		109,175,000		64,075,000		69,030,000		4,332,000		2,043,024		101,133,200		0		0		5,522,400		0		0		0		6,004,625		3,524,125		1,242,540		311,904		104,807		5,461,193		0		0		0		51,984		52,710		2,427,197		6,004,625		3,524,125		6,764,940		363,888		157,517		7,888,390		0		0		33,134		0		0		0		120,093		105,724		24,851		6,238		524		382,283		0		0		0		2,599		527		218,448		120,093		105,724		57,985		8,837		1,051		600,731

		1969		42,000		26,300		6,200		4,000		1,127		51,556		115,500,000		72,325,000		21,948,000		4,560,000		1,976,385		72,178,400		0		0		1,755,840		0		0		0		6,352,500		3,977,875		395,064		328,320		101,389		3,897,634		0		0		0		54,720		50,991		1,732,282		6,352,500		3,977,875		2,150,904		383,040		152,379		5,629,915		0		0		10,535		0		0		0		127,050		119,336		7,901		6,566		507		272,834		0		0		0		2,736		510		155,905		127,050		119,336		18,436		9,302		1,017		428,740

		1970		38,000		16,400		4,500		1,200		163		49,011		104,500,000		45,100,000		15,930,000		1,368,000		285,848		68,615,400		0		0		1,274,400		0		0		0		5,747,500		2,480,500		286,740		98,496		14,664		3,705,232		0		0		0		16,416		7,375		1,646,770		5,747,500		2,480,500		1,561,140		114,912		22,039		5,352,001		0		0		7,646		0		0		0		114,950		74,415		5,735		1,970		73		259,366		0		0		0		821		74		148,209		114,950		74,415		13,381		2,791		147		407,575

		1971		21,800		21,400		4,700		1,700		891		63,790		59,950,000		58,850,000		16,638,000		1,938,000		1,562,519		89,306,000		0		0		1,331,040		0		0		0		3,297,250		3,236,750		299,484		139,536		80,157		4,822,524		0		0		0		23,256		40,313		2,143,344		3,297,250		3,236,750		1,630,524		162,792		120,470		6,965,868		0		0		7,986		0		0		0		65,945		97,103		5,990		2,791		401		337,577		0		0		0		1,163		403		192,901		65,945		97,103		13,976		3,954		804		530,478

		1972		38,500		18,600		1,800		520		408		61,187		105,875,000		51,150,000		6,372,000		592,800		715,497		85,661,800		0		0		509,760		0		0		0		5,823,125		2,813,250		114,696		42,682		36,705		4,625,737		0		0		0		7,114		18,460		2,055,883		5,823,125		2,813,250		624,456		49,795		55,165		6,681,620		0		0		3,059		0		0		0		116,463		84,398		2,294		854		184		323,802		0		0		0		356		185		185,029		116,463		84,398		5,352		1,209		368		508,831

		1973		52,800		10,900		2,400		770		192		35,914		145,200,000		29,975,000		8,496,000		877,800		336,704		50,279,600		0		0		679,680		0		0		0		7,986,000		1,648,625		152,928		63,202		17,273		2,715,098		0		0		0		10,534		8,687		1,206,710		7,986,000		1,648,625		832,608		73,735		25,960		3,921,809		0		0		4,078		0		0		0		159,720		49,459		3,059		1,264		86		190,057		0		0		0		527		87		108,604		159,720		49,459		7,137		1,791		173		298,661

		1974		15,500		7,600		900		280		124		11,197		42,625,000		20,900,000		3,186,000		319,200		217,455		15,675,800		0		0		254,880		0		0		0		2,344,375		1,149,500		57,348		22,982		11,155		846,493		0		0		0		3,830		5,610		376,219		2,344,375		1,149,500		312,228		26,813		16,766		1,222,712		0		0		1,529		0		0		0		46,888		34,485		1,147		460		56		59,255		0		0		0		192		56		33,860		46,888		34,485		2,676		651		112		93,114

		1975		16,100		7,600		1,000		440		209		15,245		44,275,000		20,900,000		3,540,000		501,600		366,517		21,343,000		0		0		283,200		0		0		0		2,435,125		1,149,500		63,720		36,115		18,802		1,152,522		0		0		0		6,019		9,456		512,232		2,435,125		1,149,500		346,920		42,134		28,258		1,664,754		0		0		1,699		0		0		0		48,703		34,485		1,274		722		94		80,677		0		0		0		301		95		46,101		48,703		34,485		2,974		1,023		189		126,777

		1976		15,900		7,000		470		440		531		23,235		43,725,000		19,250,000		1,663,800		501,600		931,198		32,529,000		0		0		133,104		0		0		0		2,404,875		1,058,750		29,948		36,115		47,770		1,756,566		0		0		0		6,019		24,025		780,696		2,404,875		1,058,750		163,052		42,134		71,795		2,537,262		0		0		799		0		0		0		48,098		31,763		599		722		239		122,960		0		0		0		301		240		70,263		48,098		31,763		1,398		1,023		479		193,222

		1977		36,200		7,700		600		50		458		53,915		99,550,000		21,175,000		2,124,000		57,000		803,180		75,481,000		0		0		169,920		0		0		0		5,475,250		1,164,625		38,232		4,104		41,203		4,075,974		0		0		0		684		20,722		1,811,544		5,475,250		1,164,625		208,152		4,788		61,925		5,887,518		0		0		1,020		0		0		0		109,505		34,939		765		82		206		285,318		0		0		0		34		207		163,039		109,505		34,939		1,784		116		413		448,357

		1978		40,700		11,600		640		25		123		25,444		111,925,000		31,900,000		2,265,600		28,500		215,701		35,621,600		0		0		181,248		0		0		0		6,155,875		1,754,500		40,781		2,052		11,065		1,923,566		0		0		0		342		5,565		854,918		6,155,875		1,754,500		222,029		2,394		16,631		2,778,485		0		0		1,087		0		0		0		123,118		52,635		816		41		55		134,650		0		0		0		17		56		76,943		123,118		52,635		1,903		58		111		211,592

		1979		6,800		2,700		500		50		25		19,686		18,700,000		7,425,000		1,770,000		57,000		43,842		27,560,400		0		0		141,600		0		0		0		1,028,500		408,375		31,860		4,104		2,249		1,488,262		0		0		0		684		1,131		661,450		1,028,500		408,375		173,460		4,788		3,380		2,149,711		0		0		850		0		0		0		20,570		12,251		637		82		11		104,178		0		0		0		34		11		59,530		20,570		12,251		1,487		116		23		163,709

		1980		5,500		2,700		450		30		96		43,163		15,125,000		7,425,000		1,593,000		34,200		168,352		60,428,200		0		0		127,440		0		0		0		831,875		408,375		28,674		2,462		8,636		3,263,123		0		0		0		410		4,343		1,450,277		831,875		408,375		156,114		2,873		12,980		4,713,400		0		0		765		0		0		0		16,638		12,251		573		49		43		228,419		0		0		0		21		43		130,525		16,638		12,251		1,338		70		87		358,944

		1981		13,100		3,300		340		1		218		37,105		36,025,000		9,075,000		1,203,600		1,140		382,300		51,947,000		0		0		96,288		0		0		0		1,981,375		499,125		21,665		82		19,612		2,805,138		0		0		0		14		9,863		1,246,728		1,981,375		499,125		117,953		96		29,475		4,051,866		0		0		578		0		0		0		39,628		14,974		433		2		98		196,360		0		0		0		1		99		112,206		39,628		14,974		1,011		2		197		308,565

		1982		12,400		4,200		720		31		211		69,085		34,100,000		11,550,000		2,548,800		35,340		370,024		96,719,000		0		0		203,904		0		0		0		1,875,500		635,250		45,878		2,544		18,982		5,222,826		0		0		0		424		9,547		2,321,256		1,875,500		635,250		249,782		2,969		28,529		7,544,082		0		0		1,223		0		0		0		37,510		19,058		918		51		95		365,598		0		0		0		21		95		208,913		37,510		19,058		2,141		72		190		574,511

		1983		9,500		3,900		540		25		122		87,324		26,125,000		10,725,000		1,911,600		28,500		213,948		122,253,600		0		0		152,928		0		0		0		1,436,875		589,875		34,409		2,052		10,976		6,601,694		0		0		0		342		5,520		2,934,086		1,436,875		589,875		187,337		2,394		16,495		9,535,781		0		0		918		0		0		0		28,738		17,696		688		41		55		462,119		0		0		0		17		55		264,068		28,738		17,696		1,606		58		110		726,186

		1984		6,500		5,400		640		0		47		91,324		17,875,000		14,850,000		2,265,600		0		82,422		127,853,600		0		0		181,248		0		0		0		983,125		816,750		40,781		0		4,228		6,904,094		0		0		0		0		2,126		3,068,486		983,125		816,750		222,029		0		6,355		9,972,581		0		0		1,087		0		0		0		19,663		24,503		816		0		21		483,287		0		0		0		0		21		276,164		19,663		24,503		1,903		0		42		759,450

		1985		25,207		5,062		691		2		35		118,797		69,319,250		13,920,500		2,446,140		2,280		61,378		166,315,800		0		0		195,691		0		0		0		3,812,559		765,628		44,031		164		3,149		8,981,053		0		0		0		27		1,584		3,991,579		3,812,559		765,628		239,722		192		4,732		12,972,632		0		0		1,174		0		0		0		76,251		22,969		881		3		16		628,674		0		0		0		1		16		359,242		76,251		22,969		2,055		5		32		987,916

		1986		31,722		6,154		784		1		15		139,902		87,235,500		16,923,500		2,775,360		1,140		26,305		195,862,800		0		0		222,029		0		0		0		4,797,953		930,793		49,956		82		1,349		10,576,591		0		0		0		14		679		4,700,707		4,797,953		930,793		271,985		96		2,028		15,277,298		0		0		1,332		0		0		0		95,959		27,924		999		2		7		740,361		0		0		0		1		7		423,064		95,959		27,924		2,331		2		14		1,163,425

		1987		28,835		5,891		951		0		29		72,120		79,296,250		16,200,250		3,366,540		0		50,856		100,968,000		0		0		269,323		0		0		0		4,361,294		891,014		60,598		0		2,609		5,452,272		0		0		0		0		1,312		2,423,232		4,361,294		891,014		329,921		0		3,921		7,875,504		0		0		1,616		0		0		0		87,226		26,730		1,212		0		13		381,659		0		0		0		0		13		218,091		87,226		26,730		2,828		0		26		599,750

		1988		29,495		6,145		627		0		23		94,269		81,111,250		16,898,750		2,219,580		0		40,334		131,976,600		0		0		177,566		0		0		0		4,461,119		929,431		39,952		0		2,069		7,126,736		0		0		0		0		1,041		3,167,438		4,461,119		929,431		217,519		0		3,110		10,294,175		0		0		1,065		0		0		0		89,222		27,883		799		0		10		498,872		0		0		0		0		10		285,069		89,222		27,883		1,864		0		21		783,941

		1989		12,955		3,169		706		0		2		146,420		35,626,250		8,714,750		2,499,240		0		3,507		204,988,000		0		0		199,939		0		0		0		1,959,444		479,311		44,986		0		180		11,069,352		0		0		0		0		90		4,919,712		1,959,444		479,311		244,926		0		270		15,989,064		0		0		1,200		0		0		0		39,189		14,379		900		0		1		774,855		0		0		0		0		1		442,774		39,189		14,379		2,099		0		2		1,217,629

		1990		17,315		5,093		385		0		0		51,817		47,616,250		14,005,750		1,362,900		0		0		72,543,800		0		0		109,032		0		0		0		2,618,894		770,316		24,532		0		0		3,917,365		0		0		0		0		0		1,741,051		2,618,894		770,316		133,564		0		0		5,658,416		0		0		654		0		0		0		52,378		23,109		491		0		0		274,216		0		0		0		0		0		156,695		52,378		23,109		1,145		0		0		430,910

		1991		6,623		3,809		630		0		8		121,209		18,213,250		10,474,750		2,230,200		0		14,029		169,692,600		0		0		178,416		0		0		0		1,001,729		576,111		40,144		0		720		9,163,400		0		0		0		0		362		4,072,622		1,001,729		576,111		218,560		0		1,082		13,236,023		0		0		1,070		0		0		0		20,035		17,283		803		0		4		641,438		0		0		0		0		4		366,536		20,035		17,283		1,873		0		7		1,007,974

		1992		21,391		3,014		855		0		1		158,949		58,825,250		8,288,500		3,026,700		0		1,754		222,528,600		0		0		242,136		0		0		0		3,235,389		455,868		54,481		0		90		12,016,544		0		0		0		0		45		5,340,686		3,235,389		455,868		296,617		0		135		17,357,231		0		0		1,453		0		0		0		64,708		13,676		1,090		0		0		841,158		0		0		0		0		0		480,662		64,708		13,676		2,542		0		1		1,321,820

		1993		21,035		7,889		1,170		0		12		65,402		57,846,250		21,694,750		4,141,800		0		21,044		91,562,800		0		0		331,344		0		0		0		3,181,544		1,193,211		74,552		0		1,080		4,944,391		0		0		0		0		543		2,197,507		3,181,544		1,193,211		405,896		0		1,622		7,141,898		0		0		1,988		0		0		0		63,631		35,796		1,491		0		5		346,107		0		0		0		0		5		197,776		63,631		35,796		3,479		0		11		543,883

		1994		3,120		795		791		0		2		48,538		8,580,000		2,186,250		2,800,140		0		3,507		67,953,200		0		0		224,011		0		0		0		471,900		120,244		50,403		0		180		3,669,473		0		0		0		0		90		1,630,877		471,900		120,244		274,414		0		270		5,300,350		0		0		1,344		0		0		0		9,438		3,607		1,008		0		1		256,863		0		0		0		0		1		146,779		9,438		3,607		2,352		0		2		403,642

		1995		1,105		692		1,067		0		4		91,114		3,038,750		1,903,000		3,777,180		0		7,015		127,559,600		0		0		302,174		0		0		0		167,131		104,665		67,989		0		360		6,888,218		0		0		0		0		181		3,061,430		167,131		104,665		370,164		0		541		9,949,649		0		0		1,813		0		0		0		3,343		3,140		1,360		0		2		482,175		0		0		0		0		2		275,529		3,343		3,140		3,173		0		4		757,704

		1996		4,207		2,607		1,308		0		4		96,426		11,569,250		7,169,250		4,630,320		0		7,015		134,996,400		0		0		370,426		0		0		0		636,309		394,309		83,346		0		360		7,289,806		0		0		0		0		181		3,239,914		636,309		394,309		453,771		0		541		10,529,719		0		0		2,223		0		0		0		12,726		11,829		1,667		0		2		510,286		0		0		0		0		2		291,592		12,726		11,829		3,889		0		4		801,879

		1997														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

														94,626



Assume B-run values

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  Review of Howell et al. (1984) indicates a wide range in average fecundity: 3462 for Grand Ronde brood stock in 1984 to 5894 for the 1981-84 Sawtooth Hatchery take. Average fecundity would depend on which stock is dominant during a given period, and 5000 is probably reasonable over most years.

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  This is approx. the average for 1983 and 84 for the Imnaha spring/summer stock in Howell et al. (1984).  Also consistent with the 4935 value for Wells Hatchery during 1978-82 (upper Col.R.).

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  Howell et al. (1984) indicate that Mathews and Meekin (1971) had a mean of 5015, and that Priest Rapids Hatchery had a mean of 4704 for 1978-82.  No specifics on Snake fish.

Reduction of the 3500 average taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  Howell et al. (1984) identifies Grand Ronde as the only coho run.  2825 eggs per adult is derived from Parkhurst's (1950) reported 1902 egg take, so 3500 per female might be reasonable.   Howell et al.'s avg. for other coho (early and late run) were more like 2600 so on the other hand the 3500 is possibly too high.  Also in Sandercock (Life Histor of Coho Salmon) in Margolis and Groot (eds)Pacific Salmon Life Histories(1991) Coho fecundity decreases from Asia through Alaska, and down the west coast, so that Table 1 shows the BC and west coast stocks are below 2700.

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  No Red Fish Lake specifics given in Howell et al. (1984). Bell is high relative to Howell et al.'s reported fecundity for Leavenworth Complex hatchery 2600 for 1944-64 (Mullan, 1984) and Okanogan 2000   for 3 year olds (Major and Craddock, 1962).   However, if take the range of lengths of Redfish Lk. sockeye, and multiply by the typical 66 eggs per cm for  Age IIs( see Burgner in Groot and Margolis 1991) get a value around 3500.

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

WDFW/ODFW (1997) page 237. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 237. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 238. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Ice Harbor Count times average adult proportion for 1963-66

WDFW45DFW (1997) page 245. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Ice Harbor Count times average adult proportion for 1967-70

WDFW/ODFW (1997) page 246. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Lower Granite Count as upper most dam on Snake River

WDFW45DFW (1997) page 246. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Ice Harbor Count

WDFW/ODFW (1997) page 251. Lower Monumental Count

WDFW/ODFW (1997) page 251. Little Goose Count

WDFW/ODFW (1997) page 251. Lower Granite Count

14 additional fish were size thought to be kokanee

3 additional fish of size suggesting kokanee

3 observed in count  but also one on video tape not during count time

Status report does not explain why page 252 says 3 while Table 52 says 4 in WDFW/ODFW (1997)

WDFW/ODFW (1997) pages 253-255. Ice Harbor Count

WDFW/ODFW (1997) pages 253-255. Lower Monumental Count

WDFW/ODFW (1997) pages 253-255. Little Goose Count

WDFW/ODFW (1997) pages 253-255. Lower Granite Count

Problem of cutoff dates for B run: used the June 1- Oct. 31 numbers from WDFW/ODFW (1997)
pages 253-255; also, which to use for steelhead, above upper dam or IHR Dam:



B Y

		



Brood Year

Proportion Above Ice Harbor Dam

Ratio of Snake River Steelhead Above IHR Dam



1985-1998

		Calculations of Snake River Out-migrant numbers

				Data from Fish Passage Center												Based on appropriate migration period for steelhead, or FPC correction to indices												Species Specific												estimated smolts = (collected smolts * (1+ spill prop.)) / FGE

		Migration		Lower Granite Dam Smolt Indices												Lower Granite Dam Spill Proportion												Lower Granite Dam FGE												Lower Granite Dam Smolt Estimate

		Year		Spring		Summer		Fall		Coho		Sockeye		Steelhead		Spring		Summer		Fall		Coho		Sockeye		Steelhead		Spring		Summer		Fall		Coho		Sockeye		Steelhead		Spring		Summer		Fall		Coho		Sockeye		Steelhead

				Chinook		Chinook		Chinook								Chinook		Chinook		Chinook								Chinook		Chinook		Chinook								Chinook		Chinook		Chinook

		1985		1,742,244				44,008		0		6,467		2,689,579		1.5%				1.5%		0.0%		0.8%		2.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		3,731,039		0		144,507		0		13,946		5,166,960

		1986		1,620,361				53,576		70		7,199		3,089,551		1.5%				2.8%		4.3%		5.9%		11.1%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		3,468,591		0		173,513		131		14,726		5,383,888

		1987		2,499,018				0		18		724		3,013,986		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		5,432,268		0		0		35		1,574		5,909,586

		1988		2,798,892				0		0		2,199		4,741,920		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		6,084,122		0		0		0		4,780		9,297,882

		1989		2,583,033				0		0		13,986		5,246,843		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		5,614,896		0		0		0		30,404		10,287,927

		1990		3,199,584				0		0		16,596		6,139,402		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		6,955,603		0		0		0		36,078		12,038,043

		1991		2,293,935				13,853		65		25,708		6,282,557		0.1%				0.2%		27.7%		0.6%		0.4%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		4,167,579		0		25,149		58		46,471		7,724,250

		1992		2,500,722				5,966		0		1,709		4,406,612		0.0%				0.0%		0.0%		0.0%		0.0%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		4,546,765		0		10,847		0		3,107		5,440,262

		1993		1,778,327				16,485		0		3,374		6,223,636		7.9%				0.4%		0.0%		24.4%		12.4%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		2,979,183		0		29,850		0		4,640		6,731,412

		1994		2,177,940				6,778		0		23,122		4,701,402		5.6%				1.3%		0.0%		31.2%		18.3%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		3,737,345		0		12,163		0		28,940		4,740,434

		1995		3,782,067				31,020		0		6,298		5,915,634		10.3%				0.7%		0.0%		7.5%		11.8%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		6,168,895		0		56,016		0		10,594		6,443,044

		1996		591,120				17,346		19,029		14,899		4,586,509		53.6%				6.8%		67.1%		52.7%		35.6%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		499,013		0		29,381		7,727		12,821		3,644,944

		1997		31,576				11,607								53.8%				2.3%								55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		26,512		0		20,610		0		0		0

		1998																										55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		0		0		0		0		0		0



WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

Problem of cutoff dates for B run: used the June 1- Oct. 31 numbers from WDFW/ODFW (1997)
pages 253-255; also, which to use for steelhead, above upper dam or IHR Dam:

Assume B-run values

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) page 237. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 238. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 245. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 246. Ice Harbor Count times average adult proportion for 1967-70

WDFW/ODFW (1997) page 251. Ice Harbor Count

WDFW/ODFW (1997) pages 253-255. Ice Harbor Count

WDFW/ODFW (1997) page 237. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Ice Harbor Count as upper most dam on Snake River

WDFW45DFW (1997) page 245. Ice Harbor Count as upper most dam on Snake River

WDFW45DFW (1997) page 246. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Lower Monumental Count

WDFW/ODFW (1997) pages 253-255. Lower Monumental Count

WDFW/ODFW (1997) page 237. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Little Goose Count

WDFW/ODFW (1997) pages 253-255. Little Goose Count

WDFW/ODFW (1997) page 237. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Lower Granite Count

WDFW/ODFW (1997) pages 253-255. Lower Granite Count

14 additional fish were size thought to be kokanee

3 additional fish of size suggesting kokanee

3 observed in count  but also one on video tape not during count time

Status report does not explain why page 252 says 3 while Table 52 says 4 in WDFW/ODFW (1997)

Comparing values in Howell et al. (1984), there is a range of 45% during the early 60's for the Middle Fork Salmon, to 66% for Lookinglass Hatchery in 1983.  Kooskia NFH reported averaging 60% female.  Rapid River Hatchery averaged 56 %. The 55% value seems to be a reasonable average.

Only data reported in Howell et al. (1984) was for South Fork Salmon, with 35% female; however, this value appears to count the high incidence of male jacks, so assuming the spring chinook value for now.

Note that these values assume no pre-spawn mortality, which probably should be applied at least in the case of spring chinook and steelhead.

because we did not adjust for pre-spawn mortality, these estimates are actually of maximum egg deposition.

Sandercock (1991) assuming moderate water temps and abundant food by Sept. the avg. size would be 65mm.  Using FL/weight equation from Langness (1998) for NFL falls, we can approx .003kg.  Howell et al. (1984) average hatchery smolt early and late is 15-20 per pound.  Use 0.4536 to convert pounds to kilograms (Bell, 1986).  Assume 20/# size would be too big .02kg

Howell et al. (1984) average hatchery smolt early and late is 15-20 per pound.  Use 0.4536 to convert pounds to kilograms (Bell, 1986).  It would be .03 kg.  An assumed average weight.  This is a little bigger than the  moderate condition yearling size of .01kg using 115mm

Howell et al. (1984) average hatchery smolt early and late is 15-20 per pound.  Use 0.4536 to convert pounds to kilograms (Bell, 1986). Assume 15/#.

Average of 1982 and 1983 adult run to Columbia River of late coho caught in gill net fishery according to LaVoy (1984) and about same value if include hatchey returns also reported in Howell et al. (1984)

Howell et al. (1984) Table 2 on page 545 gives Red Fish Lake male and female counts for 1953-1965.

Howell et al. (1984) Table 3, pg. 546, data on Redfish Lake 1955-66.  Never migrate without time in Lake rearing.

Howell et al. (1984) Table 3, pg. 546, data on Redfish Lake 1955-66.  Age I or II depends on densities, and portions varied from 2% to 98%.

Howell et al. (1984) Table 3, pg. 546, data on Redfish Lake 1955-66.  Age I or II depends on densities, and portions varied from 2% to 98%.

Table 8 , page 417 in Howell et al. (1984) would give this average for 1981 and 1982.  This may be somewhat low when consider data from PRH 1978-82 and Mathews and Meekin (1971)

Taking average of 60-100/# for subyearlings at Priest Rapids Hatchery (Howell et al. 1984) and .4536 conversion of pounds to kilograms (Bell, 1986)

Taking lower end of 20/# for yearlings at Priest Rapids Hatchery (Howell et al. 1984) and .4536 conversion pounds to kilograms (Bell, 1986).

Taking upper end of 7/# for yearlings at Priest Rapids Hatchery (Howell et al. 1984) and .4536 conversion to grams (Bell, 1986).

There is no specific info, so assume similar to fall chinook subyearling estimate

Looking at Imnaha spring/summer broodstock 11cm and the 17 fish per pound in SF Salmon as reported in Howell et al. (1984)

basically borrowing from fall chinook estimate, and since yearling slightly higher for summers, boosted up a little.

Highest egg to smolt survival taken from John Day data on page 244, Howell et al. (1984) as reported by Knox et al. (1984)

Average egg to smolt survival taken from John Day data on page 244, Howell et al. (1984) as reported by Knox et al. (1984)  Lookingglass Creek avg. .095 for 1965-69 (Burck 1974) on page 298 in Howell et al. (1984).
This value is also close to the .06 for the Yakima River.

Lowest egg to smolt survival taken from John Day data on page 244, Howell et al. (1984) as reported by Knox et al. (1984)

Used Rapid River average of 21.5 fish/# to get this. Based on avg. smolt per pound released at Kooski NFH in Howell et al. (1984), would be .05 kg Presmolt from Tucannon smaller about .007 using 60 per # which would be about the 78mm average size.  Bjorn (1960) report natural run about 4-5 inches which would be about 11cm, so size about same as use for summers and falls.

Average subyearling release of 48/# from Kooskia NFH as per Howell et al. (1984)

Took the high end of smolts per pound (Kooskia NFH) out of Howell et al. (1984)

Base on Mullan's (1984) Wenatchee yearling average 90mm size, Table 6 page 557 of Howell et al. (1984), because Stanley Basin lakes are oligotrophic, so Like Lake Wenatchee they would produce smaller fish than the eutrophic Osoyoos Lake of the Okanogan stock.

Base on Mullan's (1984) Wenatchee yearling maximum 117mm size, Table 6 page 557 of Howell et al. (1984), because Stanley Basin lakes are oligotrophic, so Like Lake Wenatchee they would produce smaller fish than the eutrophic Osoyoos Lake of the Okanogan stock.

Base on Mullan's (1984) Wenatchee yearling minimum 66mm size, Table 6 page 557 of Howell et al. (1984), because Stanley Basin lakes are oligotrophic, so Like Lake Wenatchee they would produce smaller fish than the eutrophic Osoyoos Lake of the Okanogan stock.

For now assume steelhead will be at least as big as largest other salmonid

Can assume steelhead will be at least .01 kg bigger than the largest other salmonid.  Borrowing from coho studies, would think growth for second FW year would 1/3.

assume steelhead will be at least .01 kg bigger than the largest other salmonid .  The NMFS mention of PIT tag weights of 110.8 g for hatchery and 58.7 g for wild, would average about 84.75 g ( .08475 kg).  But this would be collections during migration, so onset of migration size would be smaller

didn't have numbers from the Integrated System Plan (1991) so took avg. above for 62-69

didn't have numbers from the Integrated System Plan (1991) so took avg. above for 62-69

From the Integrated System Plan (1991) except coho and sockeye see their comments)

average 1954-69 divided by average 1987-96

Krasnow's STFGE2.XLS

assume same as 1997

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

4/15 - 6/15

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Collection of Hatchery and Wild Steelhead
1985-91  FTOT Repts.
1992-96 COE (1997) Annual Rpt 1996  Juvenile Fish Transp. Prog.

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

Assume same as 1997

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

LGR85CAT.WK1  Yearling Collection 27Mar - 23Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

LGR85CAT.WK1  Subearling Collection 27Mar - 23Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

LGR85CAT.WK1  Sockeye  Collection 27Mar - 23Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

LGR85CAT.WK1  Coho  Collection 27Mar - 23Jul

LGR86CAT.WK1  Yearling Collection 26Mar - 24Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

LGR86CAT.WK1  Subearling Collection 26Mar - 24Jul

LGR86CAT.WK1  Coho  Collection 26Mar - 24Jul

LGR86CAT.WK1  Sockeye  Collection 26Mar - 24Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

LGR87CAT.WK1  Yearling Collection 26Mar - 31Jul

LGR87CAT.WK1  Subyearling Collection 26Mar - 31Jul

LGR87CAT.WK1  coho Collection 26Mar - 31Jul

LGR87CAT.WK1  sockeye Collection 26Mar - 31Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

LGR90CAT.WK1  Yearling Collection 27Mar - 26Jul

LGR90CAT.WK1  Subyearling Collection 27Mar - 26Jul

LGR90CAT.WK1  coho Collection 27Mar - 26Jul

LGR90CAT.WK1  sockeye Collection 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

LGR91CAT.WK1  Yearling Collection 27Mar - 28Nov (essentially all by end July)

LGR91CAT.WK1  Subyearling Collection 27Mar - 28Nov (essentially all by end July)

LGR91CAT.WK1  coho Collection 27Mar - 28Nov (essentially all by end July)

LGR91CAT.WK1  sockeye Collection 27Mar - 28Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

LGR92CAT.WK1  Yearling Collection 2Apr - 31Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

LGR92CAT.WK1  Subyearling Collection 2Apr - 31Oct (essentially all by end July)

LGR92CAT.WK1  coho Collection 2Apr - 31Oct (essentially all by end July)

LGR92CAT.WK1  sockeye Collection 2Apr - 31Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

LGR93CAT.WK1  Yearling Collection 15Apr - 1Nov (essentially all by end July)

LGR93CAT.WK1  Subyearling Collection 15Apr - 1Nov (essentially all by end July)

LGR93CAT.WK1  coho Collection 15Apr - 1Nov (essentially all by end July)

LGR93CAT.WK1  sockeye Collection 15Apr - 1Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

LGR94CAT.WK1  Yearling Collection 15Apr - 31Oct (essentially all by end July)

LGR94CAT.WK1  Subyearling Collection 15Apr - 31Oct (essentially all by end July)

LGR94CAT.WK1  coho Collection 15Apr - 31Oct (essentially all by end July)

LGR94CAT.WK1  sockeye Collection 15Apr - 31 Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

LGR95CAT.WK1  Yearling Collection 29Mar - 1Nov (essentially all by end July)

LGR95CAT.WK1  Subyearling Collection 29Mar - 1Nov (essentially all by end July)

LGR95CAT.WK1  coho Collection 29Mar - 1Nov (essentially all by end July)

LGR95CAT.WK1  sockeye Collection 29Mar - 1Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

LGR96CAT.WK1  Yearling Collection 28Mar - 31Oct (essentially all by end July)

LGR96CAT.WK1  Subyearling Collection 28Mar - 31Oct (essentially all by end July)

LGR96CAT.WK1  coho Collection 28Mar - 31Oct (essentially all by end July)

LGR96CAT.WK1  sockeye Collection 28Mar - 31Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

LGR97CAT.XLS  Yearling Collection 1Apr - 1Nov (essentially all by end July)

LGR97CAT.XLS  subyearling Collection 1Apr - 1Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 1Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 1Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

Represents all yearling migrants  (spring and summer chinook)

See spring chinook column comment

the subyearling indices are considered to be fall chinook

When spring chinook value transferred to MY worksheet it will be partition  by parental proportions of Spring vs. Summer adult escapement estimates on BY worksheet

When spring chinook value transferred to MY worksheet it will be partition  by parental proportions of Spring vs. Summer adult escapement estimates on BY worksheet

As per PATH Reports in Fiscal Year 1998

As per PATH Reports in Fiscal Year 1998

Assume Steelhead values as recommended by FPC Director

Modification to Fish Passage Center value, see note for 1991.

Fish Passage Center uses yearling chinook FGE for sockeye

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

Looks like we have used 1991 as a shift point; FPC shifts between old and new FGE in 1996 [assuming FGEe>FGEs (a PATH FGE1 hypothesis)?]

LGR88-89.XLS  Yearling Collection 25Mar - 25Jul

LGR88-89.XLS  Yearling Collection 25Mar - 27Jul

LGR88-89.XLS  subyearling Collection 25Mar - 25Jul

LGR88-89.XLS  coho Collection 25Mar - 25Jul

LGR88-89.XLS  sockeye Collection 25Mar - 25Jul

LGR88-89.XLS  subyearling Collection 25Mar - 27Jul

LGR88-89.XLS  coho Collection 25Mar - 27Jul

LGR88-89.XLS  sockeye Collection 25Mar - 27Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul



MY

		Estimate of Potential Snake River Out-migrants by Migration Year

				Ref to BY Table accordingly																Ref to BY Table accordingly

		Migration		Estimated Number of Snake River Out-Migrants																Estimated Biomass of Snake River Out-Migrants

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total				Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total

		Age 0.0		0%		0%		80%		0%		0%		0%						0.009		0.006		0.006		0.003		0.003		0.009

		0.1		100%		100%		20%		80%		57%		60%		S				0.020		0.030		0.020		0.020		0.005		0.070		S

		0.2		0%		0%		0%		20%		43%		40%						0.050		0.080		0.070		0.050		0.010		0.090

		1941		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1942		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1943		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1944		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1945		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1946		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1947		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1948		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1949		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1950		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1951		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1952		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1953		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1954		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1955		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1956		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1957		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1958		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1959		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1960		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1961		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1962		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1963		0		0		6,524,928		0		0		0		6,524,928				0		0		39,150		0		0		0		39,150

		1964		4,258,208		3,328,175		4,404,326		135,268		2,735		7,234,149		19,362,860				85,164		99,845		46,979		2,705		14		506,390		741,098

		1965		3,396,428		2,273,165		3,237,769		102,860		81,839		7,861,357		16,953,417				67,929		68,195		28,676		2,734		416		614,599		782,547

		1966		3,117,263		2,967,525		2,902,092		102,155		132,301		5,691,569		14,912,905				62,345		89,026		25,530		2,445		864		439,709		619,919

		1967		1,510,988		1,470,150		4,147,464		28,322		69,000		5,407,910		12,633,834				30,220		44,105		32,200		1,010		576		410,790		518,900

		1968		5,676,413		1,742,400		4,780,416		39,453		31,482		5,961,899		18,232,063				113,528		52,272		40,101		857		215		451,076		658,049

		1969		4,451,288		3,403,125		6,414,480		170,360		61,665		4,760,630		19,261,548				89,026		102,094		50,976		3,593		359		371,242		617,289

		1970		5,404,163		3,171,713		2,998,380		339,264		109,798		6,186,514		18,209,831				108,083		95,151		35,386		7,606		679		458,485		705,390

		1971		5,717,250		3,580,088		1,669,464		380,304		123,279		5,630,091		17,100,475				114,345		107,403		15,548		9,166		827		437,796		685,084

		1972		5,172,750		2,232,450		1,617,780		153,216		52,524		4,861,806		14,090,526				103,455		66,974		13,721		4,706		467		370,954		560,276

		1973		2,967,525		2,913,075		809,244		155,952		70,026		5,791,882		12,707,704				59,351		87,392		9,048		3,612		380		435,036		594,818

		1974		5,240,813		2,531,925		794,376		65,938		61,614		5,815,817		14,510,483				104,816		75,958		6,372		2,016		469		445,433		635,065

		1975		7,187,400		1,483,763		407,808		70,315		28,586		3,994,764		13,172,636				143,748		44,513		4,588		1,620		217		314,296		508,981

		1976		2,109,938		1,034,550		340,548		33,516		15,874		1,796,143		5,330,568				42,199		31,037		2,846		986		114		145,834		223,015

		1977		2,191,613		1,034,550		196,824		39,946		19,530		1,271,645		4,754,107				43,832		31,037		2,073		914		120		96,046		174,022

		1978		2,164,388		952,875		199,868		42,134		45,781		1,771,096		5,176,143				43,288		28,586		1,618		1,023		267		132,155		206,938

		1979		4,927,725		1,048,163		219,480		10,123		52,182		3,873,842		10,131,515				98,555		31,445		1,852		383		357		283,277		415,869

		1980		5,540,288		1,579,050		182,381		2,736		25,430		3,056,001		10,385,886				110,806		47,372		1,665		75		210		242,973		403,101

		1981		925,650		367,538		159,300		4,446		6,251		2,092,525		3,555,710				18,513		11,026		1,402		99		54		160,729		191,823

		1982		748,688		367,538		124,962		3,146		7,814		2,836,641		4,088,788				14,974		11,026		1,151		83		44		210,831		238,109

		1983		1,783,238		449,213		225,569		492		19,164		3,249,394		5,727,069				35,665		13,476		1,657		22		113		247,221		298,154

		1984		1,687,950		571,725		198,806		2,558		23,076		5,296,279		7,780,395				33,759		17,152		1,835		52		155		390,839		443,792

		1985		1,293,188		530,888		215,657		2,476		16,418		7,124,068		9,182,693				25,864		15,927		1,776		62		120		536,829		580,578

		1986		884,813		735,075		236,472		342		7,798		8,206,637		10,071,137				17,696		22,052		1,990		17		61		620,836		662,653

		1987		3,431,303		689,065		266,059		164		4,220		9,564,746		13,955,557				68,626		20,672		2,213		3		30		721,870		813,414

		1988		4,318,157		837,713		319,280		109		2,346		11,022,888		16,500,494				86,363		25,131		2,615		3		18		833,361		947,491

		1989		3,925,164		801,912		238,164		14		2,630		7,204,551		12,172,436				78,503		24,057		2,277		1		16		574,852		679,706

		1990		4,015,007		836,488		239,892		0		2,705		6,593,651		11,687,742				80,300		25,095		1,999		0		19		494,248		601,660

		1991		1,763,499		431,380		154,018		0		976		2,975,994		5,325,868				35,270		12,941		1,554		0		9		252,400		302,174

		1992		2,357,004		693,285		202,948		0		72		2,738,247		5,991,557				47,140		20,799		1,561		0		1		198,539		268,040

		1993		901,556		518,500		282,280		0		576		6,842,397		8,545,309				18,031		15,555		2,256		0		3		500,258		536,103

		1994		2,911,850		410,281		385,825		0		362		9,790,533		13,498,849				58,237		12,308		3,078		0		3		736,696		810,323

		1995		2,863,389		1,073,890		298,564		0		900		6,687,017		10,923,760				57,268		32,217		2,835		0		5		532,292		624,616

		1996		424,710		108,219		352,577		0		578		3,972,992		4,859,076				8,494		3,247		2,821		0		5		309,016		323,583

		1997		150,418		94,199		438,415		0		360		5,816,861		6,500,252				3,008		2,826		3,582		0		2		428,760		438,178

		1998		572,678		354,878		83,346		0		433		7,393,393		8,404,727				11,454		10,646		1,667		0		3		559,652		583,422

		Ignore for now

		IHB based steelhead

		Migration		Estimated Number of Snake River Out-Migrants																Estimated Biomass of Snake River Out-Migrants

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total				Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total

		Age 0.0		0%		0%		80%		0%		0%		0%						0.009		0.006		0.006		0.003		0.003		0.009

		0.1		100%		100%		20%		80%		57%		60%		S				0.020		0.030		0.020		0.020		0.005		0.070		S

		0.2		0%		0%		0%		20%		43%		40%						0.050		0.080		0.070		0.050		0.010		0.090

		1941		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1942		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1943		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1944		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1945		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1946		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1947		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1948		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1949		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1950		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1951		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1952		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1953		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1954		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1955		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1956		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1957		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1958		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1959		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1960		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1961		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1962		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1963		0		0		6,524,928		0		0		0		6,524,928				0		0		39,150		0		0		0		39,150

		1964		4,731,342		3,697,972		4,404,326		135,268		3,419		8,037,943		21,010,270				94,627		110,939		46,979		2,705		17		562,656		817,924

		1965		3,773,809		2,525,739		3,237,769		102,860		102,298		8,734,841		18,477,315				75,476		75,772		28,676		2,734		520		682,887		866,065

		1966		3,463,625		3,297,250		2,902,092		102,155		165,377		6,323,965		16,254,464				69,273		98,918		25,530		2,445		1,080		488,566		685,811

		1967		1,678,875		1,633,500		4,147,464		28,322		86,251		6,008,789		13,583,200				33,578		49,005		32,200		1,010		720		456,433		572,946

		1968		6,307,125		1,936,000		4,780,416		39,453		39,352		6,624,332		19,726,679				126,143		58,080		40,101		857		268		501,195		726,644

		1969		4,945,875		3,781,250		6,414,480		170,360		77,082		5,289,589		20,678,636				98,918		113,438		50,976		3,593		448		412,491		679,863

		1970		6,004,625		3,524,125		2,998,380		339,264		137,248		6,873,905		19,877,546				120,093		105,724		35,386		7,606		848		509,428		779,084

		1971		6,352,500		3,977,875		1,669,464		380,304		154,099		6,324,830		18,859,072				127,050		119,336		15,548		9,166		1,034		491,282		763,416

		1972		5,747,500		2,480,500		1,617,780		153,216		65,655		5,437,513		15,502,164				114,950		74,415		13,721		4,706		583		415,272		623,647

		1973		3,297,250		3,236,750		809,244		155,952		87,532		6,469,294		14,056,022				65,945		97,103		9,048		3,612		475		485,786		661,968

		1974		5,823,125		2,813,250		794,376		65,938		77,018		6,769,081		16,342,788				116,463		84,398		6,372		2,016		587		516,703		726,538

		1975		7,986,000		1,648,625		407,808		70,315		35,733		4,770,982		14,919,463				159,720		49,459		4,588		1,620		271		375,086		590,744

		1976		2,344,375		1,149,500		340,548		33,516		19,842		2,053,204		5,940,985				46,888		34,485		2,846		986		143		167,858		253,206

		1977		2,435,125		1,149,500		196,824		39,946		24,413		1,528,741		5,374,548				48,703		34,485		2,073		914		150		114,536		200,861

		1978		2,404,875		1,058,750		199,868		42,134		57,227		2,268,798		6,031,652				48,098		31,763		1,618		1,023		333		169,061		251,896

		1979		5,475,250		1,164,625		219,480		10,123		65,228		4,856,670		11,791,376				109,505		34,939		1,852		383		446		355,581		502,706

		1980		6,155,875		1,754,500		182,381		2,736		31,788		3,735,110		11,862,390				123,118		52,635		1,665		75		263		297,689		475,444

		1981		1,028,500		408,375		159,300		4,446		7,814		2,343,180		3,951,615				20,570		12,251		1,402		99		67		181,121		215,510

		1982		831,875		408,375		124,962		3,146		9,768		3,924,572		5,302,698				16,638		12,251		1,151		83		54		287,949		318,127

		1983		1,981,375		499,125		225,569		492		23,955		4,255,415		6,985,932				39,628		14,974		1,657		22		141		326,885		383,306

		1984		1,875,500		635,250		198,806		2,558		28,846		6,469,554		9,210,514				37,510		19,058		1,835		52		194		477,803		536,451

		1985		1,436,875		589,875		215,657		2,476		20,522		8,922,950		11,188,355				28,738		17,696		1,776		62		150		671,032		719,454

		1986		983,125		816,750		236,472		342		9,748		9,838,181		11,884,618				19,663		24,503		1,990		17		76		747,354		793,603

		1987		3,812,559		765,628		266,059		164		5,275		12,049,540		16,899,225				76,251		22,969		2,213		3		37		904,838		1,006,311

		1988		4,797,953		930,793		319,280		109		2,933		14,568,170		20,619,238				95,959		27,924		2,615		3		23		1,099,604		1,226,127

		1989		4,361,294		891,014		238,164		14		3,288		10,152,979		15,646,752				87,226		26,730		2,277		1		20		804,723		920,977

		1990		4,461,119		929,431		239,892		0		3,381		9,549,968		15,183,791				89,222		27,883		1,999		0		23		716,962		836,090

		1991		1,959,444		479,311		154,018		0		1,221		14,236,790		16,830,784				39,189		14,379		1,554		0		11		1,059,924		1,115,058

		1992		2,618,894		770,316		202,948		0		90		8,837,077		12,429,326				52,378		23,109		1,561		0		1		716,990		794,039

		1993		1,001,729		576,111		282,280		0		720		10,904,452		12,765,291				20,035		17,283		2,256		0		4		798,133		837,710

		1994		3,235,389		455,868		385,825		0		452		16,089,167		20,166,700				64,708		13,676		3,078		0		4		1,207,694		1,289,160

		1995		3,181,544		1,193,211		298,564		0		1,125		10,285,078		14,959,521				63,631		35,796		2,835		0		6		826,769		929,037

		1996		471,900		120,244		352,577		0		723		5,866,980		6,812,424				9,438		3,607		2,821		0		6		454,639		470,511

		1997		167,131		104,665		438,415		0		450		8,519,095		9,229,757				3,343		3,140		3,582		0		3		628,954		639,022

		1998		636,309		394,309		83,346		0		541		10,351,236		11,465,740				12,726		11,829		1,667		0		4		785,815		812,041

		********************

		Raymond and 85-98 worksheet

		Migration		Estimated Number of Snake River Out-Migrants																Estimated Biomass of Snake River Out-Migrants

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total				Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total

		Age 0.0		0%		0%		80%		0%		0%		0%						0.009		0.006		0.006		0.003		0.003		0.009

		0.1		100%		100%		20%		80%		57%		60%		S				0.020		0.030		0.020		0.020		0.005		0.070		S

		0.2		0%		0%		0%		20%		43%		40%						0.050		0.080		0.070		0.050		0.010		0.090

		1941		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1942		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1943		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1944		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1945		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1946		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1947		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1948		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1949		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1950		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1951		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1952		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1953		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1954		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1955		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1956		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1957		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1958		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1959		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1960		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1961		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1962		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1963		0		0		6,524,928		0		0		0		6,524,928				0		0		57,419		0		0		0		57,419

		1964		2,000,000		900,000		4,404,326		135,268		2,735		1,600,000		9,042,329				40,000		27,000		38,758		3,517		20		124,800		234,095

		1965		1,400,000		800,000		3,237,769		102,860		81,839		1,500,000		7,122,467				28,000		24,000		28,492		2,674		585		117,000		200,752

		1966		2,000,000		1,000,000		2,902,092		102,155		132,301		1,600,000		7,736,549				40,000		30,000		25,538		2,656		946		124,800		223,940

		1967		1,500,000		700,000		4,147,464		28,322		69,000		2,600,000		9,044,786				30,000		21,000		36,498		736		493		202,800		291,527

		1968		1,800,000		700,000		4,780,416		39,453		31,482		2,800,000		10,151,351				36,000		21,000		42,068		1,026		225		218,400		318,719

		1969		1,700,000		700,000		6,414,480		170,360		61,665		2,100,000		11,146,505				34,000		21,000		56,447		4,429		441		163,800		280,118

		1970		4,000,000		1,000,000		2,998,380		339,264		109,798		4,200,000		12,647,442				80,000		30,000		26,386		8,821		785		327,600		473,592

		1971		3,400,000		600,000		1,669,464		380,304		123,279		5,000,000		11,173,047				68,000		18,000		14,691		9,888		881		390,000		501,461

		1972		3,900,000		900,000		1,617,780		153,216		52,524		2,500,000		9,123,520				78,000		27,000		14,236		3,984		376		195,000		318,596

		1973		4,000,000		1,000,000		809,244		155,952		70,026		3,800,000		9,835,222				80,000		30,000		7,121		4,055		501		296,400		418,077

		1974		3,000,000		600,000		794,376		65,938		61,614		5,000,000		9,521,928				60,000		18,000		6,991		1,714		441		390,000		477,145

		1975		3,900,000		500,000		407,808		70,315		28,586		3,200,000		8,106,709				78,000		15,000		3,589		1,828		204		249,600		348,221

		1976		4,300,000		600,000		340,548		33,516		15,874		3,200,000		8,489,938				86,000		18,000		2,997		871		113		249,600		357,582

		1977		1,800,000		200,000		196,824		39,946		19,530		1,400,000		3,656,300				36,000		6,000		1,732		1,039		140		109,200		154,110

		1978		2,700,000		300,000		199,868		42,134		45,781		2,100,000		5,387,784				54,000		9,000		1,759		1,095		327		163,800		229,982

		1979		3,600,000		500,000		219,480		10,123		52,182		2,600,000		6,981,786				72,000		15,000		1,931		263		373		202,800		292,368

		1980		4,600,000		600,000		182,381		2,736		25,430		3,600,000		9,010,547				92,000		18,000		1,605		71		182		280,800		392,658

		1981		2,900,000		400,000		159,300		4,446		6,251		3,700,000		7,169,997				58,000		12,000		1,402		116		45		288,600		360,162

		1982		1,700,000		400,000		124,962		3,146		7,814		4,300,000		6,535,922				34,000		12,000		1,100		82		56		335,400		382,637

		1983		3,400,000		400,000		225,569		492		19,164		2,900,000		6,945,226				68,000		12,000		1,985		13		137		226,200		308,335

		1984		4,900,000		500,000		198,806		2,558		23,076		4,200,000		9,824,441				98,000		15,000		1,749		67		165		327,600		442,581

		1985		3,107,083		623,956		144,507		0		13,946		5,166,960		9,056,452				62,142		18,719		1,272		0		100		403,023		485,255				9,056,452

		1986		2,905,022		563,568		173,513		131		14,726		5,383,888		9,040,849				58,100		16,907		1,527		3		105		419,943		496,586				9,040,849

		1987		4,510,725		921,543		0		35		1,574		5,909,586		11,343,463				90,214		27,646		0		1		11		460,948		578,821				11,343,463

		1988		5,035,106		1,049,016		0		0		4,780		9,297,882		15,386,785				100,702		31,470		0		0		34		725,235		857,442				15,386,785

		1989		4,511,348		1,103,548		0		0		30,404		10,287,927		15,933,228				90,227		33,106		0		0		217		802,458		926,009				15,933,228

		1990		5,374,700		1,580,904		0		0		36,078		12,038,043		19,029,725				107,494		47,427		0		0		258		938,967		1,094,146				19,029,725

		1991		2,645,886		1,521,694		25,149		58		46,471		7,724,250		11,963,507				52,918		45,651		221		2		332		602,491		701,615				11,963,507

		1992		3,985,243		561,522		10,847		0		3,107		5,440,262		10,000,982				79,705		16,846		95		0		22		424,340		521,009				10,000,982

		1993		2,166,613		812,570		29,850		0		4,640		6,731,412		9,745,085				43,332		24,377		263		0		33		525,050		593,055				9,745,085

		1994		2,978,421		758,924		12,163		0		28,940		4,740,434		8,518,883				59,568		22,768		107		0		207		369,754		452,404				8,518,883

		1995		3,793,338		2,375,557		56,016		0		10,594		6,443,044		12,678,550				75,867		71,267		493		0		76		502,557		650,260				12,678,550

		1996		308,093		190,920		29,381		7,727		12,821		3,644,944		4,193,886				6,162		5,728		259		201		92		284,306		296,746				4,193,886

		1997		150,418		94,199		438,415		0		360		5,816,861		6,500,252				3,008		2,826		3,858		0		3		453,715		463,410				6,500,252

		1998		572,678		354,878		83,346		0		433		7,393,393		8,404,727				11,454		10,646		733		0		3		576,685		599,521				8,404,727

				2000000		900000		0.3103448276

				1400000		800000		0.3636363636

				2000000		1000000		0.3333333333

				1500000		700000		0.3181818182

				1800000		700000		0.28

				1700000		700000		0.2916666667

				4000000		1000000		0.2

				3400000		600000		0.15

				3900000		900000		0.1875

				4000000		1000000		0.2

				3000000		600000		0.1666666667

				3900000		500000		0.1136363636

				4300000		600000		0.1224489796

				1800000		200000		0.1

				2700000		300000		0.1

				3600000		500000		0.1219512195

				4600000		600000		0.1153846154

				2900000		400000		0.1212121212

				1700000		400000		0.1904761905

				3400000		400000		0.1052631579

				4900000		500000		0.0925925926

								0.1897283294
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229981.672448616

6981785.64830189

292367.731705358

9010546.8208805

392657.911689296

7169997.33811321

360162.133067509

6535922.46742138

382637.342582063

6945225.65283019

308334.835185736

9824441.01710692

442581.005148314

9056452.21029797

485254.624174614

9040849.31972547

496586.380490494

11343462.8430222

578820.663289032

15386784.6954629

857441.601479494

15933227.8590021

926009.132017799

19029724.878194

1094146.43016488

11963506.6983463

701615.077912534

10000981.72787

521008.61962762

9745084.91971149

593055.360112854

8518882.63621514

452403.945923331

12678549.7243764

650259.577423551

4193885.54945782

296746.190140688
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		Estimate of Potential Snake River Out-migrants by Brood Year

				Status Rpt., prespawn surv. row 5, avg. prop. Adults in row 6(early yrs)												Use a simple avg. fecundity value and prop. Females												Use avg. egg-presmolt survival and an avg. prop. Subyearling												Use avg. egg-presmolt survival and an avg. prop. Yearling												Like previous columns, using prop. 2yr-old outmigrants																								Avg. weight at age in kilograms												Avg. weight at age in kilograms												Avg. weight at age in kilograms												In kilograms

		Brood		Estimated Snake Adult Escapement												Estimated Egg Deposition												Estimated 0.0 Migrants												Estimated 0.1 Migrants												Estimated 0.2 Migrants												Estimated Total Migrants												Estimated 0.0 Biomass												Estimated 0.1 Biomass												Estimated 0.2 Biomass												Estimated Total Biomass

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead

				0.9		0.9		1		1		0.8		0.9		5000		5000		6000		3000		3500		3500		0.086		0.086		0.1		0.1		0.1		0.1		0.055		0.055		0.09		0.09		0.09		0.09		0.036		0.036		0.06		0.06		0.06		0.06

				0.931		0.799		0.768		0.515		1.000		1.000		0.55		0.55		0.59		0.38		0.50		0.4		0		0		0.8		0		0		0		1		1		0.2		0.8		0.57		0.6		0		0		0		0.2		0.43		0.4														0.009		0.006		0.006		0.003		0.003		0.009		0.02		0.03		0.02		0.02		0.005		0.07		0.05		0.08		0.07		0.05		0.01		0.09

		1938														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1939														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1940														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1941														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1942														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1943														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1944														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1945														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1946														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1947														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1948														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1949														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1950														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1951														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1952														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1953														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1954														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1955														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1956														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1957														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1958														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1959														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1960														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1961														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1962		28,153		22,004		23,040		1,648		30		95,690		77,421,960		60,512,265		81,561,600		1,878,720		53,312		133,965,720		0		0		6,524,928		0		0		0		4,258,208		3,328,175		1,468,109		135,268		2,735		7,234,149		0		0		0		22,545		1,375		3,215,177		4,258,208		3,328,175		7,993,037		157,812		4,110		10,449,326		0		0		39,150		0		0		0		85,164		99,845		29,362		2,705		14		506,390		0		0		0		1,127		14		289,366		85,164		99,845		68,512		3,833		27		795,756

		1963		22,456		15,029		10,368		979		894		61,457		61,753,230		41,330,273		36,702,720		1,115,490		1,568,481		86,040,360		0		0		2,936,218		0		0		0		3,396,428		2,273,165		660,649		80,315		80,463		4,646,179		0		0		0		13,386		40,467		2,064,969		3,396,428		2,273,165		3,596,867		93,701		120,930		6,711,148		0		0		17,617		0		0		0		67,929		68,195		13,213		1,606		402		325,233		0		0		0		669		405		185,847		67,929		68,195		30,830		2,276		807		511,080

		1964		20,610		19,620		9,100		1,082		1,021		47,971		56,677,500		53,955,000		32,214,000		1,232,910		1,790,145		67,159,260		0		0		2,577,120		0		0		0		3,117,263		2,967,525		579,852		88,770		91,834		3,626,600		0		0		0		14,795		46,186		1,611,822		3,117,263		2,967,525		3,156,972		103,564		138,020		5,238,422		0		0		15,463		0		0		0		62,345		89,026		11,597		1,775		459		253,862		0		0		0		740		462		145,064		62,345		89,026		27,060		2,515		921		398,926

		1965		9,990		9,720		8,200		165		254		50,213		27,472,500		26,730,000		29,028,000		187,872		444,730		70,297,920		0		0		2,322,240		0		0		0		1,510,988		1,470,150		522,504		13,527		22,815		3,796,088		0		0		0		2,254		11,474		1,687,150		1,510,988		1,470,150		2,844,744		15,781		34,289		5,483,238		0		0		13,933		0		0		0		30,220		44,105		10,450		271		114		265,726		0		0		0		113		115		151,844		30,220		44,105		24,384		383		229		417,570

		1966		37,530		11,520		12,800		453		222		56,544		103,207,500		31,680,000		45,312,000		516,648		390,016		79,162,020		0		0		3,624,960		0		0		0		5,676,413		1,742,400		815,616		37,199		20,008		4,274,749		0		0		0		6,200		10,062		1,899,888		5,676,413		1,742,400		4,440,576		43,398		30,070		6,174,638		0		0		21,750		0		0		0		113,528		52,272		16,312		744		100		299,232		0		0		0		310		101		170,990		113,528		52,272		38,062		1,054		201		470,222

		1967		29,430		22,500		14,000		2,000		574		37,841		80,932,500		61,875,000		49,560,000		2,280,000		1,005,904		52,976,700		0		0		3,964,800		0		0		0		4,451,288		3,403,125		892,080		164,160		51,603		2,860,742		0		0		0		27,360		25,952		1,271,441		4,451,288		3,403,125		4,856,880		191,520		77,555		4,132,183		0		0		23,789		0		0		0		89,026		102,094		17,842		3,283		258		200,252		0		0		0		1,368		260		114,430		89,026		102,094		41,630		4,651		518		314,682

		1968		35,730		20,970		19,500		3,800		932		65,014		98,257,500		57,667,500		69,030,000		4,332,000		1,634,419		91,019,880		0		0		5,522,400		0		0		0		5,404,163		3,171,713		1,242,540		311,904		83,846		4,915,074		0		0		0		51,984		42,168		2,184,477		5,404,163		3,171,713		6,764,940		363,888		126,014		7,099,551		0		0		33,134		0		0		0		108,083		95,151		24,851		6,238		419		344,055		0		0		0		2,599		422		196,603		108,083		95,151		57,985		8,837		841		540,658

		1969		37,800		23,670		6,200		4,000		902		45,577		103,950,000		65,092,500		21,948,000		4,560,000		1,581,108		63,807,660		0		0		1,755,840		0		0		0		5,717,250		3,580,088		395,064		328,320		81,111		3,445,614		0		0		0		54,720		40,793		1,531,384		5,717,250		3,580,088		2,150,904		383,040		121,903		4,976,997		0		0		10,535		0		0		0		114,345		107,403		7,901		6,566		406		241,193		0		0		0		2,736		408		137,825		114,345		107,403		18,436		9,302		813		379,018

		1970		34,200		14,760		4,500		1,200		130		44,053		94,050,000		40,590,000		15,930,000		1,368,000		228,678		61,674,480		0		0		1,274,400		0		0		0		5,172,750		2,232,450		286,740		98,496		11,731		3,330,422		0		0		0		16,416		5,900		1,480,188		5,172,750		2,232,450		1,561,140		114,912		17,631		4,810,609		0		0		7,646		0		0		0		103,455		66,974		5,735		1,970		59		233,130		0		0		0		821		59		133,217		103,455		66,974		13,381		2,791		118		366,346

		1971		19,620		19,260		4,700		1,700		713		57,033		53,955,000		52,965,000		16,638,000		1,938,000		1,250,015		79,846,200		0		0		1,331,040		0		0		0		2,967,525		2,913,075		299,484		139,536		64,126		4,311,695		0		0		0		23,256		32,250		1,916,309		2,967,525		2,913,075		1,630,524		162,792		96,376		6,228,004		0		0		7,986		0		0		0		59,351		87,392		5,990		2,791		321		301,819		0		0		0		1,163		323		172,468		59,351		87,392		13,976		3,954		643		474,286

		1972		34,650		16,740		1,800		520		326		51,581		95,287,500		46,035,000		6,372,000		592,800		572,397		72,213,120		0		0		509,760		0		0		0		5,240,813		2,531,925		114,696		42,682		29,364		3,899,508		0		0		0		7,114		14,768		1,733,115		5,240,813		2,531,925		624,456		49,795		44,132		5,632,623		0		0		3,059		0		0		0		104,816		75,958		2,294		854		147		272,966		0		0		0		356		148		155,980		104,816		75,958		5,352		1,209		294		428,946

		1973		47,520		9,810		2,400		770		154		29,916		130,680,000		26,977,500		8,496,000		877,800		269,364		41,882,400		0		0		679,680		0		0		0		7,187,400		1,483,763		152,928		63,202		13,818		2,261,650		0		0		0		10,534		6,950		1,005,178		7,187,400		1,483,763		832,608		73,735		20,768		3,266,827		0		0		4,078		0		0		0		143,748		44,513		3,059		1,264		69		158,315		0		0		0		527		69		90,466		143,748		44,513		7,137		1,791		139		248,781

		1974		13,950		6,840		900		280		99		10,463		38,362,500		18,810,000		3,186,000		319,200		173,964		14,647,500		0		0		254,880		0		0		0		2,109,938		1,034,550		57,348		22,982		8,924		790,965		0		0		0		3,830		4,488		351,540		2,109,938		1,034,550		312,228		26,813		13,413		1,142,505		0		0		1,529		0		0		0		42,199		31,037		1,147		460		45		55,368		0		0		0		192		45		31,639		42,199		31,037		2,676		651		90		87,006

		1975		14,490		6,840		1,000		440		167		12,171		39,847,500		18,810,000		3,540,000		501,600		293,213		17,038,980		0		0		283,200		0		0		0		2,191,613		1,034,550		63,720		36,115		15,042		920,105		0		0		0		6,019		7,565		408,936		2,191,613		1,034,550		346,920		42,134		22,607		1,329,040		0		0		1,699		0		0		0		43,832		31,037		1,274		722		75		64,407		0		0		0		301		76		36,804		43,832		31,037		2,974		1,023		151		101,212

		1976		14,310		6,300		470		440		425		18,018		39,352,500		17,325,000		1,663,800		501,600		744,958		25,225,200		0		0		133,104		0		0		0		2,164,388		952,875		29,948		36,115		38,216		1,362,161		0		0		0		6,019		19,220		605,405		2,164,388		952,875		163,052		42,134		57,436		1,967,566		0		0		799		0		0		0		43,288		28,586		599		722		191		95,351		0		0		0		301		192		54,486		43,288		28,586		1,398		1,023		383		149,838

		1977		32,580		6,930		600		50		366		43,233		89,595,000		19,057,500		2,124,000		57,000		642,544		60,526,620		0		0		169,920		0		0		0		4,927,725		1,048,163		38,232		4,104		32,963		3,268,437		0		0		0		684		16,578		1,452,639		4,927,725		1,048,163		208,152		4,788		49,540		4,721,076		0		0		1,020		0		0		0		98,555		31,445		765		82		165		228,791		0		0		0		34		166		130,737		98,555		31,445		1,784		116		331		359,528

		1978		36,630		10,440		640		25		98		21,209		100,732,500		28,710,000		2,265,600		28,500		172,561		29,691,900		0		0		181,248		0		0		0		5,540,288		1,579,050		40,781		2,052		8,852		1,603,363		0		0		0		342		4,452		712,606		5,540,288		1,579,050		222,029		2,394		13,304		2,315,968		0		0		1,087		0		0		0		110,806		47,372		816		41		44		112,235		0		0		0		17		45		64,135		110,806		47,372		1,903		58		89		176,370

		1979		6,120		2,430		500		50		20		18,253		16,830,000		6,682,500		1,770,000		57,000		35,073		25,554,060		0		0		141,600		0		0		0		925,650		367,538		31,860		4,104		1,799		1,379,919		0		0		0		684		905		613,297		925,650		367,538		173,460		4,788		2,704		1,993,217		0		0		850		0		0		0		18,513		11,026		637		82		9		96,594		0		0		0		34		9		55,197		18,513		11,026		1,487		116		18		151,791

		1980		4,950		2,430		450		30		77		29,409		13,612,500		6,682,500		1,593,000		34,200		134,682		41,173,020		0		0		127,440		0		0		0		748,688		367,538		28,674		2,462		6,909		2,223,343		0		0		0		410		3,475		988,152		748,688		367,538		156,114		2,873		10,384		3,211,496		0		0		765		0		0		0		14,974		11,026		573		49		35		155,634		0		0		0		21		35		88,934		14,974		11,026		1,338		70		69		244,568

		1981		11,790		2,970		340		1		174		29,911		32,422,500		8,167,500		1,203,600		1,140		305,840		41,874,840		0		0		96,288		0		0		0		1,783,238		449,213		21,665		82		15,690		2,261,241		0		0		0		14		7,891		1,004,996		1,783,238		449,213		117,953		96		23,580		3,266,238		0		0		578		0		0		0		35,665		13,476		433		2		78		158,287		0		0		0		1		79		90,450		35,665		13,476		1,011		2		157		248,737

		1982		11,160		3,780		720		31		169		56,763		30,690,000		10,395,000		2,548,800		35,340		296,019		79,468,200		0		0		203,904		0		0		0		1,687,950		571,725		45,878		2,544		15,186		4,291,283		0		0		0		424		7,637		1,907,237		1,687,950		571,725		249,782		2,969		22,823		6,198,520		0		0		1,223		0		0		0		33,759		17,152		918		51		76		300,390		0		0		0		21		76		171,651		33,759		17,152		2,141		72		152		472,041

		1983		8,550		3,510		540		25		98		69,006		23,512,500		9,652,500		1,911,600		28,500		171,158		96,607,980		0		0		152,928		0		0		0		1,293,188		530,888		34,409		2,052		8,780		5,216,831		0		0		0		342		4,416		2,318,592		1,293,188		530,888		187,337		2,394		13,196		7,535,422		0		0		918		0		0		0		25,864		15,927		688		41		44		365,178		0		0		0		17		44		208,673		25,864		15,927		1,606		58		88		573,851

		1984		5,850		4,860		640		0		38		77,884		16,087,500		13,365,000		2,265,600		0		65,938		109,037,880		0		0		181,248		0		0		0		884,813		735,075		40,781		0		3,383		5,888,046		0		0		0		0		1,701		2,616,909		884,813		735,075		222,029		0		5,084		8,504,955		0		0		1,087		0		0		0		17,696		22,052		816		0		17		412,163		0		0		0		0		17		235,522		17,696		22,052		1,903		0		34		647,685

		1985		22,686		4,556		691		2		28		91,903		62,387,325		12,528,450		2,446,140		2,280		49,103		128,663,640		0		0		195,691		0		0		0		3,431,303		689,065		44,031		164		2,519		6,947,837		0		0		0		27		1,267		3,087,927		3,431,303		689,065		239,722		192		3,786		10,035,764		0		0		1,174		0		0		0		68,626		20,672		881		3		13		486,349		0		0		0		1		13		277,913		68,626		20,672		2,055		5		25		764,262

		1986		28,550		5,539		784		1		12		104,960		78,511,950		15,231,150		2,775,360		1,140		21,044		146,943,720		0		0		222,029		0		0		0		4,318,157		837,713		49,956		82		1,080		7,934,961		0		0		0		14		543		3,526,649		4,318,157		837,713		271,985		96		1,622		11,461,610		0		0		1,332		0		0		0		86,363		25,131		999		2		5		555,447		0		0		0		1		5		317,398		86,363		25,131		2,331		2		11		872,846

		1987		25,952		5,302		951		0		23		48,650		71,366,625		14,580,225		3,366,540		0		40,685		68,109,300		0		0		269,323		0		0		0		3,925,164		801,912		60,598		0		2,087		3,677,902		0		0		0		0		1,050		1,634,623		3,925,164		801,912		329,921		0		3,137		5,312,525		0		0		1,616		0		0		0		78,503		24,057		1,212		0		10		257,453		0		0		0		0		10		147,116		78,503		24,057		2,828		0		21		404,569

		1988		26,546		5,531		627		0		18		65,596		73,000,125		15,208,875		2,219,580		0		32,268		91,833,840		0		0		177,566		0		0		0		4,015,007		836,488		39,952		0		1,655		4,959,027		0		0		0		0		833		2,204,012		4,015,007		836,488		217,519		0		2,488		7,163,040		0		0		1,065		0		0		0		80,300		25,095		799		0		8		347,132		0		0		0		0		8		198,361		80,300		25,095		1,864		0		17		545,493

		1989		11,660		2,852		706		0		2		10,211		32,063,625		7,843,275		2,499,240		0		2,806		14,295,960		0		0		199,939		0		0		0		1,763,499		431,380		44,986		0		144		771,982		0		0		0		0		72		343,103		1,763,499		431,380		244,926		0		216		1,115,085		0		0		1,200		0		0		0		35,270		12,941		900		0		1		54,039		0		0		0		0		1		30,879		35,270		12,941		2,099		0		1		84,918

		1990		15,584		4,584		385		0		0		31,682		42,854,625		12,605,175		1,362,900		0		0		44,354,520		0		0		109,032		0		0		0		2,357,004		693,285		24,532		0		0		2,395,144		0		0		0		0		0		1,064,508		2,357,004		693,285		133,564		0		0		3,459,653		0		0		654		0		0		0		47,140		20,799		491		0		0		167,660		0		0		0		0		0		95,806		47,140		20,799		1,145		0		0		263,466

		1991		5,961		3,428		630		0		6		76,427		16,391,925		9,427,275		2,230,200		0		11,223		106,997,940		0		0		178,416		0		0		0		901,556		518,500		40,144		0		576		5,777,889		0		0		0		0		290		2,567,951		901,556		518,500		218,560		0		865		8,345,839		0		0		1,070		0		0		0		18,031		15,555		803		0		3		404,452		0		0		0		0		3		231,116		18,031		15,555		1,873		0		6		635,568

		1992		19,252		2,713		855		0		1		95,537		52,942,725		7,459,650		3,026,700		0		1,403		133,751,520		0		0		242,136		0		0		0		2,911,850		410,281		54,481		0		72		7,222,582		0		0		0		0		36		3,210,036		2,911,850		410,281		296,617		0		108		10,432,619		0		0		1,453		0		0		0		58,237		12,308		1,090		0		0		505,581		0		0		0		0		0		288,903		58,237		12,308		2,542		0		1		794,484

		1993		18,932		7,100		1,170		0		10		45,992		52,061,625		19,525,275		4,141,800		0		16,835		64,388,520		0		0		331,344		0		0		0		2,863,389		1,073,890		74,552		0		864		3,476,980		0		0		0		0		434		1,545,324		2,863,389		1,073,890		405,896		0		1,298		5,022,305		0		0		1,988		0		0		0		57,268		32,217		1,491		0		4		243,389		0		0		0		0		4		139,079		57,268		32,217		3,479		0		9		382,468

		1994		2,808		716		791		0		2		32,112		7,722,000		1,967,625		2,800,140		0		2,806		44,956,800		0		0		224,011		0		0		0		424,710		108,219		50,403		0		144		2,427,667		0		0		0		0		72		1,078,963		424,710		108,219		274,414		0		216		3,506,630		0		0		1,344		0		0		0		8,494		3,247		1,008		0		1		169,937		0		0		0		0		1		97,107		8,494		3,247		2,352		0		1		267,043

		1995		995		623		1,067		0		3		62,671		2,734,875		1,712,700		3,777,180		0		5,612		87,738,840		0		0		302,174		0		0		0		150,418		94,199		67,989		0		288		4,737,897		0		0		0		0		145		2,105,732		150,418		94,199		370,164		0		433		6,843,630		0		0		1,813		0		0		0		3,008		2,826		1,360		0		1		331,653		0		0		0		0		1		189,516		3,008		2,826		3,173		0		3		521,169

		1996		3,786		2,346		1,308		0		3		69,943		10,412,325		6,452,325		4,630,320		0		5,612		97,919,640		0		0		370,426		0		0		0		572,678		354,878		83,346		0		288		5,287,661		0		0		0		0		145		2,350,071		572,678		354,878		453,771		0		433		7,637,732		0		0		2,223		0		0		0		11,454		10,646		1,667		0		1		370,136		0		0		0		0		1		211,506		11,454		10,646		3,889		0		3		581,643

		1997														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																Esc Totals

		Av87-96		13,147		3,519		849		0		7		53,882		71,404

														94,626		112,149		54.3%

		Av54-69		40000		50919		32700		1,766		604		80361		206,349

		%of hist.		32.9%		6.9%		2.6%		0.0%		1.1%		67.0%		34.6%

						Prop. Yearlings that are summer chinook

		Spawners		Yearling		Summer yearling assumption						Raymond		Steelhead

		BY		MY		100%		90%		50%		smolt est.		Upper		IHR		Upp/IHR		BY

		1962		1964		0.439		0.413		0.281		0.310		106322		106322		1.000		1962

		1963		1965		0.401		0.376		0.251		0.364		68286		68286		1.000		1963

		1964		1966		0.488		0.461		0.322		0.333		53301		53301		1.000		1964

		1965		1967		0.493		0.467		0.327		0.318		55792		55792		1.000		1965

		1966		1968		0.235		0.216		0.133		0.280		62827		62827		1.000		1966

		1967		1969		0.433		0.408		0.277		0.292		42045		42045		1.000		1967

		1968		1970		0.370		0.346		0.227		0.200		72238		72238		1.000		1968

		1969		1971		0.385		0.360		0.238		0.150		50641		51556		0.982		1969

		1970		1972		0.301		0.280		0.177		0.188		48948		49011		0.999		1970

		1971		1973		0.495		0.469		0.329		0.200		63370		63790		0.993		1971

		1972		1974		0.326		0.303		0.195		0.167		57312		61187		0.937		1972

		1973		1975		0.171		0.157		0.094		0.114		33240		35914		0.926		1973

		1974		1976		0.329		0.306		0.197		0.122		11625		11197		1.038		1974

		1975		1977		0.321		0.298		0.191		0.100		13523		15245		0.887		1975

		1976		1978		0.306		0.284		0.180		0.100		20020		23235		0.862		1976

		1977		1979		0.175		0.161		0.096		0.122		48037		53915		0.891		1977

		1978		1980		0.222		0.204		0.125		0.115		23565		25444		0.926		1978

		1979		1981		0.284		0.263		0.166		0.121		20281		19686		1.030		1979

		1980		1982		0.329		0.306		0.197		0.190		32677		43163		0.757		1980

		1981		1983		0.201		0.185		0.112		0.105		33234		37105		0.896		1981

		1982		1984		0.253		0.234		0.145		0.093		63070		69085		0.913		1982

		1983		1985		0.291		0.270		0.170				76673		87324		0.878		1983

		1984		1986		0.454		0.428		0.293				86538		91324		0.948		1984

		1985		1987		0.167		0.153		0.091				102114		118797		0.860		1985

		1986		1988		0.162		0.149		0.088				116622		139902		0.834		1986

		1987		1989		0.170		0.155		0.093				54055		72120		0.750		1987

		1988		1990		0.172		0.158		0.094				72884		94269		0.773		1988

		1989		1991		0.197		0.180		0.109				11346		146420		0.077		1989

		1990		1992		0.227		0.209		0.128				35202		51817		0.679		1990

		1991		1993		0.365		0.341		0.223				84919		121209		0.701		1991

		1992		1994		0.123		0.113		0.066				106152		158949		0.668		1992

		1993		1995		0.273		0.252		0.158				51102		65402		0.781		1993

		1994		1996		0.203		0.187		0.113				35680		48538		0.735		1994

		1995		1997		0.385		0.360		0.238				69634		91114		0.764		1995

		1996		1998		0.383		0.358		0.237				77714		96426		0.806		1996

				all yrs		0.301		0.280		0.182		0.190		59868.8		94626.4

				Pre-1985		0.331		0.309		0.203		0.190

		Ignore this for now

		Using IHR number for Steelhead

				Status Rpt., prespawn surv. row 5, avg. prop. Adults in row 6												Use a simple avg. fecundity value and prop. Females												Use avg. egg-presmolt survival and an avg. prop. Subyearling												Use avg. egg-presmolt survival and an avg. prop. Yearling												Like previous columns, using prop. 2yr-old outmigrants																								Avg. weight at age in grams												Avg. weight at age in grams												Avg. weight at age in grams

		Brood		Estimated Snake Adult Escapement												Estimated Egg Deposition												Estimated 0.0 Migrants												Estimated 0.1 Migrants												Estimated 0.2 Migrants												Estimated Total Migrants												Estimated 0.0 Biomass												Estimated 0.1 Biomass												Estimated 0.2 Biomass												Estimated Total Biomass

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead

				0.9		0.9		1		1		0.8		0.9		5000		5000		6000		3000		3500		3500		0.086		0.086		0.1		0.1		0.1		0.1		0.055		0.055		0.09		0.09		0.09		0.09		0.036		0.036		0.06		0.06		0.06		0.06

				0.931		0.799		0.768		0.515		1.000		1.000		0.55		0.55		0.59		0.38		0.501048218		0.4		0		0		0.8		0		0		0		1		1		0.2		0.8		0.57		0.6		0		0		0		0.2		0.43		0.4														0.009		0.006		0.006		0.003		0.003		0.009		0.02		0.03		0.02		0.02		0.005		0.07		0.05		0.08		0.07		0.05		0.01		0.09

		1938														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1939														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1940														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1941														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1942														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1943														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1944														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1945														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1946														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1947														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1948														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1949														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1950														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1951														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1952														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1953														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1954														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1955														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1956														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1957														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1958														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1959														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1960														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1961														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1962		31,282		24,449		23,040		1,648		38		106,322		86,024,400		67,235,850		81,561,600		1,878,720		66,639		148,850,800		0		0		6,524,928		0		0		0		4,731,342		3,697,972		1,468,109		135,268		3,419		8,037,943		0		0		0		22,545		1,719		3,572,419		4,731,342		3,697,972		7,993,037		157,812		5,138		11,610,362		0		0		39,150		0		0		0		94,627		110,939		29,362		2,705		17		562,656		0		0		0		1,127		17		321,518		94,627		110,939		68,512		3,833		34		884,174

		1963		24,951		16,699		10,368		979		1,118		68,286		68,614,700		45,922,525		36,702,720		1,115,490		1,960,602		95,600,400		0		0		2,936,218		0		0		0		3,773,809		2,525,739		660,649		80,315		100,579		5,162,422		0		0		0		13,386		50,584		2,294,410		3,773,809		2,525,739		3,596,867		93,701		151,162		7,456,831		0		0		17,617		0		0		0		75,476		75,772		13,213		1,606		503		361,370		0		0		0		669		506		206,497		75,476		75,772		30,830		2,276		1,009		567,866

		1964		22,900		21,800		9,100		1,082		1,276		53,301		62,975,000		59,950,000		32,214,000		1,232,910		2,237,681		74,621,400		0		0		2,577,120		0		0		0		3,463,625		3,297,250		579,852		88,770		114,793		4,029,556		0		0		0		14,795		57,732		1,790,914		3,463,625		3,297,250		3,156,972		103,564		172,525		5,820,469		0		0		15,463		0		0		0		69,273		98,918		11,597		1,775		574		282,069		0		0		0		740		577		161,182		69,273		98,918		27,060		2,515		1,151		443,251

		1965		11,100		10,800		8,200		165		317		55,792		30,525,000		29,700,000		29,028,000		187,872		555,913		78,108,800		0		0		2,322,240		0		0		0		1,678,875		1,633,500		522,504		13,527		28,518		4,217,875		0		0		0		2,254		14,343		1,874,611		1,678,875		1,633,500		2,844,744		15,781		42,861		6,092,486		0		0		13,933		0		0		0		33,578		49,005		10,450		271		143		295,251		0		0		0		113		143		168,715		33,578		49,005		24,384		383		286		463,966

		1966		41,700		12,800		12,800		453		278		62,827		114,675,000		35,200,000		45,312,000		516,648		487,520		87,957,800		0		0		3,624,960		0		0		0		6,307,125		1,936,000		815,616		37,199		25,010		4,749,721		0		0		0		6,200		12,578		2,110,987		6,307,125		1,936,000		4,440,576		43,398		37,588		6,860,708		0		0		21,750		0		0		0		126,143		58,080		16,312		744		125		332,480		0		0		0		310		126		189,989		126,143		58,080		38,062		1,054		251		522,469

		1967		32,700		25,000		14,000		2,000		717		42,045		89,925,000		68,750,000		49,560,000		2,280,000		1,257,381		58,863,000		0		0		3,964,800		0		0		0		4,945,875		3,781,250		892,080		164,160		64,504		3,178,602		0		0		0		27,360		32,440		1,412,712		4,945,875		3,781,250		4,856,880		191,520		96,944		4,591,314		0		0		23,789		0		0		0		98,918		113,438		17,842		3,283		323		222,502		0		0		0		1,368		324		127,144		98,918		113,438		41,630		4,651		647		349,646

		1968		39,700		23,300		19,500		3,800		1,165		72,238		109,175,000		64,075,000		69,030,000		4,332,000		2,043,024		101,133,200		0		0		5,522,400		0		0		0		6,004,625		3,524,125		1,242,540		311,904		104,807		5,461,193		0		0		0		51,984		52,710		2,427,197		6,004,625		3,524,125		6,764,940		363,888		157,517		7,888,390		0		0		33,134		0		0		0		120,093		105,724		24,851		6,238		524		382,283		0		0		0		2,599		527		218,448		120,093		105,724		57,985		8,837		1,051		600,731

		1969		42,000		26,300		6,200		4,000		1,127		51,556		115,500,000		72,325,000		21,948,000		4,560,000		1,976,385		72,178,400		0		0		1,755,840		0		0		0		6,352,500		3,977,875		395,064		328,320		101,389		3,897,634		0		0		0		54,720		50,991		1,732,282		6,352,500		3,977,875		2,150,904		383,040		152,379		5,629,915		0		0		10,535		0		0		0		127,050		119,336		7,901		6,566		507		272,834		0		0		0		2,736		510		155,905		127,050		119,336		18,436		9,302		1,017		428,740

		1970		38,000		16,400		4,500		1,200		163		49,011		104,500,000		45,100,000		15,930,000		1,368,000		285,848		68,615,400		0		0		1,274,400		0		0		0		5,747,500		2,480,500		286,740		98,496		14,664		3,705,232		0		0		0		16,416		7,375		1,646,770		5,747,500		2,480,500		1,561,140		114,912		22,039		5,352,001		0		0		7,646		0		0		0		114,950		74,415		5,735		1,970		73		259,366		0		0		0		821		74		148,209		114,950		74,415		13,381		2,791		147		407,575

		1971		21,800		21,400		4,700		1,700		891		63,790		59,950,000		58,850,000		16,638,000		1,938,000		1,562,519		89,306,000		0		0		1,331,040		0		0		0		3,297,250		3,236,750		299,484		139,536		80,157		4,822,524		0		0		0		23,256		40,313		2,143,344		3,297,250		3,236,750		1,630,524		162,792		120,470		6,965,868		0		0		7,986		0		0		0		65,945		97,103		5,990		2,791		401		337,577		0		0		0		1,163		403		192,901		65,945		97,103		13,976		3,954		804		530,478

		1972		38,500		18,600		1,800		520		408		61,187		105,875,000		51,150,000		6,372,000		592,800		715,497		85,661,800		0		0		509,760		0		0		0		5,823,125		2,813,250		114,696		42,682		36,705		4,625,737		0		0		0		7,114		18,460		2,055,883		5,823,125		2,813,250		624,456		49,795		55,165		6,681,620		0		0		3,059		0		0		0		116,463		84,398		2,294		854		184		323,802		0		0		0		356		185		185,029		116,463		84,398		5,352		1,209		368		508,831

		1973		52,800		10,900		2,400		770		192		35,914		145,200,000		29,975,000		8,496,000		877,800		336,704		50,279,600		0		0		679,680		0		0		0		7,986,000		1,648,625		152,928		63,202		17,273		2,715,098		0		0		0		10,534		8,687		1,206,710		7,986,000		1,648,625		832,608		73,735		25,960		3,921,809		0		0		4,078		0		0		0		159,720		49,459		3,059		1,264		86		190,057		0		0		0		527		87		108,604		159,720		49,459		7,137		1,791		173		298,661

		1974		15,500		7,600		900		280		124		11,197		42,625,000		20,900,000		3,186,000		319,200		217,455		15,675,800		0		0		254,880		0		0		0		2,344,375		1,149,500		57,348		22,982		11,155		846,493		0		0		0		3,830		5,610		376,219		2,344,375		1,149,500		312,228		26,813		16,766		1,222,712		0		0		1,529		0		0		0		46,888		34,485		1,147		460		56		59,255		0		0		0		192		56		33,860		46,888		34,485		2,676		651		112		93,114

		1975		16,100		7,600		1,000		440		209		15,245		44,275,000		20,900,000		3,540,000		501,600		366,517		21,343,000		0		0		283,200		0		0		0		2,435,125		1,149,500		63,720		36,115		18,802		1,152,522		0		0		0		6,019		9,456		512,232		2,435,125		1,149,500		346,920		42,134		28,258		1,664,754		0		0		1,699		0		0		0		48,703		34,485		1,274		722		94		80,677		0		0		0		301		95		46,101		48,703		34,485		2,974		1,023		189		126,777

		1976		15,900		7,000		470		440		531		23,235		43,725,000		19,250,000		1,663,800		501,600		931,198		32,529,000		0		0		133,104		0		0		0		2,404,875		1,058,750		29,948		36,115		47,770		1,756,566		0		0		0		6,019		24,025		780,696		2,404,875		1,058,750		163,052		42,134		71,795		2,537,262		0		0		799		0		0		0		48,098		31,763		599		722		239		122,960		0		0		0		301		240		70,263		48,098		31,763		1,398		1,023		479		193,222

		1977		36,200		7,700		600		50		458		53,915		99,550,000		21,175,000		2,124,000		57,000		803,180		75,481,000		0		0		169,920		0		0		0		5,475,250		1,164,625		38,232		4,104		41,203		4,075,974		0		0		0		684		20,722		1,811,544		5,475,250		1,164,625		208,152		4,788		61,925		5,887,518		0		0		1,020		0		0		0		109,505		34,939		765		82		206		285,318		0		0		0		34		207		163,039		109,505		34,939		1,784		116		413		448,357

		1978		40,700		11,600		640		25		123		25,444		111,925,000		31,900,000		2,265,600		28,500		215,701		35,621,600		0		0		181,248		0		0		0		6,155,875		1,754,500		40,781		2,052		11,065		1,923,566		0		0		0		342		5,565		854,918		6,155,875		1,754,500		222,029		2,394		16,631		2,778,485		0		0		1,087		0		0		0		123,118		52,635		816		41		55		134,650		0		0		0		17		56		76,943		123,118		52,635		1,903		58		111		211,592

		1979		6,800		2,700		500		50		25		19,686		18,700,000		7,425,000		1,770,000		57,000		43,842		27,560,400		0		0		141,600		0		0		0		1,028,500		408,375		31,860		4,104		2,249		1,488,262		0		0		0		684		1,131		661,450		1,028,500		408,375		173,460		4,788		3,380		2,149,711		0		0		850		0		0		0		20,570		12,251		637		82		11		104,178		0		0		0		34		11		59,530		20,570		12,251		1,487		116		23		163,709

		1980		5,500		2,700		450		30		96		43,163		15,125,000		7,425,000		1,593,000		34,200		168,352		60,428,200		0		0		127,440		0		0		0		831,875		408,375		28,674		2,462		8,636		3,263,123		0		0		0		410		4,343		1,450,277		831,875		408,375		156,114		2,873		12,980		4,713,400		0		0		765		0		0		0		16,638		12,251		573		49		43		228,419		0		0		0		21		43		130,525		16,638		12,251		1,338		70		87		358,944

		1981		13,100		3,300		340		1		218		37,105		36,025,000		9,075,000		1,203,600		1,140		382,300		51,947,000		0		0		96,288		0		0		0		1,981,375		499,125		21,665		82		19,612		2,805,138		0		0		0		14		9,863		1,246,728		1,981,375		499,125		117,953		96		29,475		4,051,866		0		0		578		0		0		0		39,628		14,974		433		2		98		196,360		0		0		0		1		99		112,206		39,628		14,974		1,011		2		197		308,565

		1982		12,400		4,200		720		31		211		69,085		34,100,000		11,550,000		2,548,800		35,340		370,024		96,719,000		0		0		203,904		0		0		0		1,875,500		635,250		45,878		2,544		18,982		5,222,826		0		0		0		424		9,547		2,321,256		1,875,500		635,250		249,782		2,969		28,529		7,544,082		0		0		1,223		0		0		0		37,510		19,058		918		51		95		365,598		0		0		0		21		95		208,913		37,510		19,058		2,141		72		190		574,511

		1983		9,500		3,900		540		25		122		87,324		26,125,000		10,725,000		1,911,600		28,500		213,948		122,253,600		0		0		152,928		0		0		0		1,436,875		589,875		34,409		2,052		10,976		6,601,694		0		0		0		342		5,520		2,934,086		1,436,875		589,875		187,337		2,394		16,495		9,535,781		0		0		918		0		0		0		28,738		17,696		688		41		55		462,119		0		0		0		17		55		264,068		28,738		17,696		1,606		58		110		726,186

		1984		6,500		5,400		640		0		47		91,324		17,875,000		14,850,000		2,265,600		0		82,422		127,853,600		0		0		181,248		0		0		0		983,125		816,750		40,781		0		4,228		6,904,094		0		0		0		0		2,126		3,068,486		983,125		816,750		222,029		0		6,355		9,972,581		0		0		1,087		0		0		0		19,663		24,503		816		0		21		483,287		0		0		0		0		21		276,164		19,663		24,503		1,903		0		42		759,450

		1985		25,207		5,062		691		2		35		118,797		69,319,250		13,920,500		2,446,140		2,280		61,378		166,315,800		0		0		195,691		0		0		0		3,812,559		765,628		44,031		164		3,149		8,981,053		0		0		0		27		1,584		3,991,579		3,812,559		765,628		239,722		192		4,732		12,972,632		0		0		1,174		0		0		0		76,251		22,969		881		3		16		628,674		0		0		0		1		16		359,242		76,251		22,969		2,055		5		32		987,916

		1986		31,722		6,154		784		1		15		139,902		87,235,500		16,923,500		2,775,360		1,140		26,305		195,862,800		0		0		222,029		0		0		0		4,797,953		930,793		49,956		82		1,349		10,576,591		0		0		0		14		679		4,700,707		4,797,953		930,793		271,985		96		2,028		15,277,298		0		0		1,332		0		0		0		95,959		27,924		999		2		7		740,361		0		0		0		1		7		423,064		95,959		27,924		2,331		2		14		1,163,425

		1987		28,835		5,891		951		0		29		72,120		79,296,250		16,200,250		3,366,540		0		50,856		100,968,000		0		0		269,323		0		0		0		4,361,294		891,014		60,598		0		2,609		5,452,272		0		0		0		0		1,312		2,423,232		4,361,294		891,014		329,921		0		3,921		7,875,504		0		0		1,616		0		0		0		87,226		26,730		1,212		0		13		381,659		0		0		0		0		13		218,091		87,226		26,730		2,828		0		26		599,750

		1988		29,495		6,145		627		0		23		94,269		81,111,250		16,898,750		2,219,580		0		40,334		131,976,600		0		0		177,566		0		0		0		4,461,119		929,431		39,952		0		2,069		7,126,736		0		0		0		0		1,041		3,167,438		4,461,119		929,431		217,519		0		3,110		10,294,175		0		0		1,065		0		0		0		89,222		27,883		799		0		10		498,872		0		0		0		0		10		285,069		89,222		27,883		1,864		0		21		783,941

		1989		12,955		3,169		706		0		2		146,420		35,626,250		8,714,750		2,499,240		0		3,507		204,988,000		0		0		199,939		0		0		0		1,959,444		479,311		44,986		0		180		11,069,352		0		0		0		0		90		4,919,712		1,959,444		479,311		244,926		0		270		15,989,064		0		0		1,200		0		0		0		39,189		14,379		900		0		1		774,855		0		0		0		0		1		442,774		39,189		14,379		2,099		0		2		1,217,629

		1990		17,315		5,093		385		0		0		51,817		47,616,250		14,005,750		1,362,900		0		0		72,543,800		0		0		109,032		0		0		0		2,618,894		770,316		24,532		0		0		3,917,365		0		0		0		0		0		1,741,051		2,618,894		770,316		133,564		0		0		5,658,416		0		0		654		0		0		0		52,378		23,109		491		0		0		274,216		0		0		0		0		0		156,695		52,378		23,109		1,145		0		0		430,910

		1991		6,623		3,809		630		0		8		121,209		18,213,250		10,474,750		2,230,200		0		14,029		169,692,600		0		0		178,416		0		0		0		1,001,729		576,111		40,144		0		720		9,163,400		0		0		0		0		362		4,072,622		1,001,729		576,111		218,560		0		1,082		13,236,023		0		0		1,070		0		0		0		20,035		17,283		803		0		4		641,438		0		0		0		0		4		366,536		20,035		17,283		1,873		0		7		1,007,974

		1992		21,391		3,014		855		0		1		158,949		58,825,250		8,288,500		3,026,700		0		1,754		222,528,600		0		0		242,136		0		0		0		3,235,389		455,868		54,481		0		90		12,016,544		0		0		0		0		45		5,340,686		3,235,389		455,868		296,617		0		135		17,357,231		0		0		1,453		0		0		0		64,708		13,676		1,090		0		0		841,158		0		0		0		0		0		480,662		64,708		13,676		2,542		0		1		1,321,820

		1993		21,035		7,889		1,170		0		12		65,402		57,846,250		21,694,750		4,141,800		0		21,044		91,562,800		0		0		331,344		0		0		0		3,181,544		1,193,211		74,552		0		1,080		4,944,391		0		0		0		0		543		2,197,507		3,181,544		1,193,211		405,896		0		1,622		7,141,898		0		0		1,988		0		0		0		63,631		35,796		1,491		0		5		346,107		0		0		0		0		5		197,776		63,631		35,796		3,479		0		11		543,883

		1994		3,120		795		791		0		2		48,538		8,580,000		2,186,250		2,800,140		0		3,507		67,953,200		0		0		224,011		0		0		0		471,900		120,244		50,403		0		180		3,669,473		0		0		0		0		90		1,630,877		471,900		120,244		274,414		0		270		5,300,350		0		0		1,344		0		0		0		9,438		3,607		1,008		0		1		256,863		0		0		0		0		1		146,779		9,438		3,607		2,352		0		2		403,642

		1995		1,105		692		1,067		0		4		91,114		3,038,750		1,903,000		3,777,180		0		7,015		127,559,600		0		0		302,174		0		0		0		167,131		104,665		67,989		0		360		6,888,218		0		0		0		0		181		3,061,430		167,131		104,665		370,164		0		541		9,949,649		0		0		1,813		0		0		0		3,343		3,140		1,360		0		2		482,175		0		0		0		0		2		275,529		3,343		3,140		3,173		0		4		757,704

		1996		4,207		2,607		1,308		0		4		96,426		11,569,250		7,169,250		4,630,320		0		7,015		134,996,400		0		0		370,426		0		0		0		636,309		394,309		83,346		0		360		7,289,806		0		0		0		0		181		3,239,914		636,309		394,309		453,771		0		541		10,529,719		0		0		2,223		0		0		0		12,726		11,829		1,667		0		2		510,286		0		0		0		0		2		291,592		12,726		11,829		3,889		0		4		801,879

		1997														0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

														94,626



Assume B-run values

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  Review of Howell et al. (1984) indicates a wide range in average fecundity: 3462 for Grand Ronde brood stock in 1984 to 5894 for the 1981-84 Sawtooth Hatchery take. Average fecundity would depend on which stock is dominant during a given period, and 5000 is probably reasonable over most years.

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  This is approx. the average for 1983 and 84 for the Imnaha spring/summer stock in Howell et al. (1984).  Also consistent with the 4935 value for Wells Hatchery during 1978-82 (upper Col.R.).

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  Howell et al. (1984) indicate that Mathews and Meekin (1971) had a mean of 5015, and that Priest Rapids Hatchery had a mean of 4704 for 1978-82.  No specifics on Snake fish.

Reduction of the 3500 average taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  Howell et al. (1984) identifies Grand Ronde as the only coho run.  2825 eggs per adult is derived from Parkhurst's (1950) reported 1902 egg take, so 3500 per female might be reasonable.   Howell et al.'s avg. for other coho (early and late run) were more like 2600 so on the other hand the 3500 is possibly too high.  Also in Sandercock (Life Histor of Coho Salmon) in Margolis and Groot (eds)Pacific Salmon Life Histories(1991) Coho fecundity decreases from Asia through Alaska, and down the west coast, so that Table 1 shows the BC and west coast stocks are below 2700.

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986).  No Red Fish Lake specifics given in Howell et al. (1984). Bell is high relative to Howell et al.'s reported fecundity for Leavenworth Complex hatchery 2600 for 1944-64 (Mullan, 1984) and Okanogan 2000   for 3 year olds (Major and Craddock, 1962).   However, if take the range of lengths of Redfish Lk. sockeye, and multiply by the typical 66 eggs per cm for  Age IIs( see Burgner in Groot and Margolis 1991) get a value around 3500.

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

WDFW/ODFW (1997) page 237. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 237. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 238. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Ice Harbor Count times average adult proportion for 1963-66

WDFW45DFW (1997) page 245. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Ice Harbor Count times average adult proportion for 1967-70

WDFW/ODFW (1997) page 246. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Lower Granite Count as upper most dam on Snake River

WDFW45DFW (1997) page 246. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Ice Harbor Count

WDFW/ODFW (1997) page 251. Lower Monumental Count

WDFW/ODFW (1997) page 251. Little Goose Count

WDFW/ODFW (1997) page 251. Lower Granite Count

14 additional fish were size thought to be kokanee

3 additional fish of size suggesting kokanee

3 observed in count  but also one on video tape not during count time

Status report does not explain why page 252 says 3 while Table 52 says 4 in WDFW/ODFW (1997)

WDFW/ODFW (1997) pages 253-255. Ice Harbor Count

WDFW/ODFW (1997) pages 253-255. Lower Monumental Count

WDFW/ODFW (1997) pages 253-255. Little Goose Count

WDFW/ODFW (1997) pages 253-255. Lower Granite Count

Problem of cutoff dates for B run: used the June 1- Oct. 31 numbers from WDFW/ODFW (1997)
pages 253-255; also, which to use for steelhead, above upper dam or IHR Dam:



B Y

		



Brood Year

Proportion Above Ice Harbor Dam

Ratio of Snake River Steelhead Above IHR Dam



1985-1998

		Calculations of Snake River Out-migrant numbers

				Data from Fish Passage Center												Based on appropriate migration period for steelhead, or FPC correction to indices												Species Specific												estimated smolts = (collected smolts * (1+ spill prop.)) / FGE

		Migration		Lower Granite Dam Smolt Indices												Lower Granite Dam Spill Proportion												Lower Granite Dam FGE												Lower Granite Dam Smolt Estimate

		Year		Spring		Summer		Fall		Coho		Sockeye		Steelhead		Spring		Summer		Fall		Coho		Sockeye		Steelhead		Spring		Summer		Fall		Coho		Sockeye		Steelhead		Spring		Summer		Fall		Coho		Sockeye		Steelhead

				Chinook		Chinook		Chinook								Chinook		Chinook		Chinook								Chinook		Chinook		Chinook								Chinook		Chinook		Chinook

		1985		1,742,244				44,008		0		6,467		2,689,579		1.5%				1.5%		0.0%		0.8%		2.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		3,731,039		0		144,507		0		13,946		5,166,960

		1986		1,620,361				53,576		70		7,199		3,089,551		1.5%				2.8%		4.3%		5.9%		11.1%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		3,468,591		0		173,513		131		14,726		5,383,888

		1987		2,499,018				0		18		724		3,013,986		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		5,432,268		0		0		35		1,574		5,909,586

		1988		2,798,892				0		0		2,199		4,741,920		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		6,084,122		0		0		0		4,780		9,297,882

		1989		2,583,033				0		0		13,986		5,246,843		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		5,614,896		0		0		0		30,404		10,287,927

		1990		3,199,584				0		0		16,596		6,139,402		0.0%				0.0%		0.0%		0.0%		0.0%		46.0%		46.0%		30.0%		51.0%		46.0%		51.0%		6,955,603		0		0		0		36,078		12,038,043

		1991		2,293,935				13,853		65		25,708		6,282,557		0.1%				0.2%		27.7%		0.6%		0.4%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		4,167,579		0		25,149		58		46,471		7,724,250

		1992		2,500,722				5,966		0		1,709		4,406,612		0.0%				0.0%		0.0%		0.0%		0.0%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		4,546,765		0		10,847		0		3,107		5,440,262

		1993		1,778,327				16,485		0		3,374		6,223,636		7.9%				0.4%		0.0%		24.4%		12.4%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		2,979,183		0		29,850		0		4,640		6,731,412

		1994		2,177,940				6,778		0		23,122		4,701,402		5.6%				1.3%		0.0%		31.2%		18.3%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		3,737,345		0		12,163		0		28,940		4,740,434

		1995		3,782,067				31,020		0		6,298		5,915,634		10.3%				0.7%		0.0%		7.5%		11.8%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		6,168,895		0		56,016		0		10,594		6,443,044

		1996		591,120				17,346		19,029		14,899		4,586,509		53.6%				6.8%		67.1%		52.7%		35.6%		55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		499,013		0		29,381		7,727		12,821		3,644,944

		1997		31,576				11,607								53.8%				2.3%								55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		26,512		0		20,610		0		0		0

		1998																										55.0%		55.0%		55.0%		81.0%		55.0%		81.0%		0		0		0		0		0		0



WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

Problem of cutoff dates for B run: used the June 1- Oct. 31 numbers from WDFW/ODFW (1997)
pages 253-255; also, which to use for steelhead, above upper dam or IHR Dam:

Assume B-run values

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

Averages taken for Col. River or Large River values in Chapter 5 tables in Bell (1986)

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) Average adult prop. During the first 4 years of jack and adult counts at IHR

WDFW/ODFW (1997) page 237. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 238. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 245. Ice Harbor Count times average adult proportion for 1963-66

WDFW/ODFW (1997) page 246. Ice Harbor Count times average adult proportion for 1967-70

WDFW/ODFW (1997) page 251. Ice Harbor Count

WDFW/ODFW (1997) pages 253-255. Ice Harbor Count

WDFW/ODFW (1997) page 237. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Ice Harbor Count as upper most dam on Snake River

WDFW45DFW (1997) page 245. Ice Harbor Count as upper most dam on Snake River

WDFW45DFW (1997) page 246. Ice Harbor Count as upper most dam on Snake River

WDFW/ODFW (1997) page 237. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Lower Monumental Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Lower Monumental Count

WDFW/ODFW (1997) pages 253-255. Lower Monumental Count

WDFW/ODFW (1997) page 237. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Little Goose Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Little Goose Count

WDFW/ODFW (1997) pages 253-255. Little Goose Count

WDFW/ODFW (1997) page 237. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 238. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 245. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 246. Lower Granite Count as upper most dam on Snake River

WDFW/ODFW (1997) page 251. Lower Granite Count

WDFW/ODFW (1997) pages 253-255. Lower Granite Count

14 additional fish were size thought to be kokanee

3 additional fish of size suggesting kokanee

3 observed in count  but also one on video tape not during count time

Status report does not explain why page 252 says 3 while Table 52 says 4 in WDFW/ODFW (1997)

Comparing values in Howell et al. (1984), there is a range of 45% during the early 60's for the Middle Fork Salmon, to 66% for Lookinglass Hatchery in 1983.  Kooskia NFH reported averaging 60% female.  Rapid River Hatchery averaged 56 %. The 55% value seems to be a reasonable average.

Only data reported in Howell et al. (1984) was for South Fork Salmon, with 35% female; however, this value appears to count the high incidence of male jacks, so assuming the spring chinook value for now.

Note that these values assume no pre-spawn mortality, which probably should be applied at least in the case of spring chinook and steelhead.

because we did not adjust for pre-spawn mortality, these estimates are actually of maximum egg deposition.

Sandercock (1991) assuming moderate water temps and abundant food by Sept. the avg. size would be 65mm.  Using FL/weight equation from Langness (1998) for NFL falls, we can approx .003kg.  Howell et al. (1984) average hatchery smolt early and late is 15-20 per pound.  Use 0.4536 to convert pounds to kilograms (Bell, 1986).  Assume 20/# size would be too big .02kg

Howell et al. (1984) average hatchery smolt early and late is 15-20 per pound.  Use 0.4536 to convert pounds to kilograms (Bell, 1986).  It would be .03 kg.  An assumed average weight.  This is a little bigger than the  moderate condition yearling size of .01kg using 115mm

Howell et al. (1984) average hatchery smolt early and late is 15-20 per pound.  Use 0.4536 to convert pounds to kilograms (Bell, 1986). Assume 15/#.

Average of 1982 and 1983 adult run to Columbia River of late coho caught in gill net fishery according to LaVoy (1984) and about same value if include hatchey returns also reported in Howell et al. (1984)

Howell et al. (1984) Table 2 on page 545 gives Red Fish Lake male and female counts for 1953-1965.

Howell et al. (1984) Table 3, pg. 546, data on Redfish Lake 1955-66.  Never migrate without time in Lake rearing.

Howell et al. (1984) Table 3, pg. 546, data on Redfish Lake 1955-66.  Age I or II depends on densities, and portions varied from 2% to 98%.

Howell et al. (1984) Table 3, pg. 546, data on Redfish Lake 1955-66.  Age I or II depends on densities, and portions varied from 2% to 98%.

Table 8 , page 417 in Howell et al. (1984) would give this average for 1981 and 1982.  This may be somewhat low when consider data from PRH 1978-82 and Mathews and Meekin (1971)

Taking average of 60-100/# for subyearlings at Priest Rapids Hatchery (Howell et al. 1984) and .4536 conversion of pounds to kilograms (Bell, 1986)

Taking lower end of 20/# for yearlings at Priest Rapids Hatchery (Howell et al. 1984) and .4536 conversion pounds to kilograms (Bell, 1986).

Taking upper end of 7/# for yearlings at Priest Rapids Hatchery (Howell et al. 1984) and .4536 conversion to grams (Bell, 1986).

There is no specific info, so assume similar to fall chinook subyearling estimate

Looking at Imnaha spring/summer broodstock 11cm and the 17 fish per pound in SF Salmon as reported in Howell et al. (1984)

basically borrowing from fall chinook estimate, and since yearling slightly higher for summers, boosted up a little.

Highest egg to smolt survival taken from John Day data on page 244, Howell et al. (1984) as reported by Knox et al. (1984)

Average egg to smolt survival taken from John Day data on page 244, Howell et al. (1984) as reported by Knox et al. (1984)  Lookingglass Creek avg. .095 for 1965-69 (Burck 1974) on page 298 in Howell et al. (1984).
This value is also close to the .06 for the Yakima River.

Lowest egg to smolt survival taken from John Day data on page 244, Howell et al. (1984) as reported by Knox et al. (1984)

Used Rapid River average of 21.5 fish/# to get this. Based on avg. smolt per pound released at Kooski NFH in Howell et al. (1984), would be .05 kg Presmolt from Tucannon smaller about .007 using 60 per # which would be about the 78mm average size.  Bjorn (1960) report natural run about 4-5 inches which would be about 11cm, so size about same as use for summers and falls.

Average subyearling release of 48/# from Kooskia NFH as per Howell et al. (1984)

Took the high end of smolts per pound (Kooskia NFH) out of Howell et al. (1984)

Base on Mullan's (1984) Wenatchee yearling average 90mm size, Table 6 page 557 of Howell et al. (1984), because Stanley Basin lakes are oligotrophic, so Like Lake Wenatchee they would produce smaller fish than the eutrophic Osoyoos Lake of the Okanogan stock.

Base on Mullan's (1984) Wenatchee yearling maximum 117mm size, Table 6 page 557 of Howell et al. (1984), because Stanley Basin lakes are oligotrophic, so Like Lake Wenatchee they would produce smaller fish than the eutrophic Osoyoos Lake of the Okanogan stock.

Base on Mullan's (1984) Wenatchee yearling minimum 66mm size, Table 6 page 557 of Howell et al. (1984), because Stanley Basin lakes are oligotrophic, so Like Lake Wenatchee they would produce smaller fish than the eutrophic Osoyoos Lake of the Okanogan stock.

For now assume steelhead will be at least as big as largest other salmonid

Can assume steelhead will be at least .01 kg bigger than the largest other salmonid.  Borrowing from coho studies, would think growth for second FW year would 1/3.

assume steelhead will be at least .01 kg bigger than the largest other salmonid .  The NMFS mention of PIT tag weights of 110.8 g for hatchery and 58.7 g for wild, would average about 84.75 g ( .08475 kg).  But this would be collections during migration, so onset of migration size would be smaller

didn't have numbers from the Integrated System Plan (1991) so took avg. above for 62-69

didn't have numbers from the Integrated System Plan (1991) so took avg. above for 62-69

From the Integrated System Plan (1991) except coho and sockeye see their comments)

average 1954-69 divided by average 1987-96

Krasnow's STFGE2.XLS

assume same as 1997

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

4/15 - 6/15

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Petrosky's STHDSAR3.XLS 
Smolt No. Worksheet

Collection of Hatchery and Wild Steelhead
1985-91  FTOT Repts.
1992-96 COE (1997) Annual Rpt 1996  Juvenile Fish Transp. Prog.

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

PATH Preliminary Decision Analysis Report on Spring/ Summer Chinook [Draft for SRP Review, Feb. 1998] Appendix A, Table A.2.2.4  FGE2 Hypothesis (FGEESBS = FGESTS)

Assume same as 1997

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

Assume same as spring chinook yearling since summers from Snake mostly are yearling out-migrants

LGR85CAT.WK1  Yearling Collection 27Mar - 23Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

LGR85CAT.WK1  Subearling Collection 27Mar - 23Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

LGR85CAT.WK1  Sockeye  Collection 27Mar - 23Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 23Jul

LGR85CAT.WK1  Coho  Collection 27Mar - 23Jul

LGR86CAT.WK1  Yearling Collection 26Mar - 24Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

LGR86CAT.WK1  Subearling Collection 26Mar - 24Jul

LGR86CAT.WK1  Coho  Collection 26Mar - 24Jul

LGR86CAT.WK1  Sockeye  Collection 26Mar - 24Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 24Jul

LGR87CAT.WK1  Yearling Collection 26Mar - 31Jul

LGR87CAT.WK1  Subyearling Collection 26Mar - 31Jul

LGR87CAT.WK1  coho Collection 26Mar - 31Jul

LGR87CAT.WK1  sockeye Collection 26Mar - 31Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

FPC data base divided by yearling and subyearling so they don't have a summer specific value

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

Apparent correction by FPC to their collection number to get the passage index value for 26Mar - 31Jul

LGR90CAT.WK1  Yearling Collection 27Mar - 26Jul

LGR90CAT.WK1  Subyearling Collection 27Mar - 26Jul

LGR90CAT.WK1  coho Collection 27Mar - 26Jul

LGR90CAT.WK1  sockeye Collection 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 26Jul

LGR91CAT.WK1  Yearling Collection 27Mar - 28Nov (essentially all by end July)

LGR91CAT.WK1  Subyearling Collection 27Mar - 28Nov (essentially all by end July)

LGR91CAT.WK1  coho Collection 27Mar - 28Nov (essentially all by end July)

LGR91CAT.WK1  sockeye Collection 27Mar - 28Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

Apparent correction by FPC to their collection number to get the passage index value for 27Mar - 28Nov

LGR92CAT.WK1  Yearling Collection 2Apr - 31Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

LGR92CAT.WK1  Subyearling Collection 2Apr - 31Oct (essentially all by end July)

LGR92CAT.WK1  coho Collection 2Apr - 31Oct (essentially all by end July)

LGR92CAT.WK1  sockeye Collection 2Apr - 31Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 2Apr- 31Oct

LGR93CAT.WK1  Yearling Collection 15Apr - 1Nov (essentially all by end July)

LGR93CAT.WK1  Subyearling Collection 15Apr - 1Nov (essentially all by end July)

LGR93CAT.WK1  coho Collection 15Apr - 1Nov (essentially all by end July)

LGR93CAT.WK1  sockeye Collection 15Apr - 1Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 1Nov

LGR94CAT.WK1  Yearling Collection 15Apr - 31Oct (essentially all by end July)

LGR94CAT.WK1  Subyearling Collection 15Apr - 31Oct (essentially all by end July)

LGR94CAT.WK1  coho Collection 15Apr - 31Oct (essentially all by end July)

LGR94CAT.WK1  sockeye Collection 15Apr - 31 Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 15Apr- 31Oct

LGR95CAT.WK1  Yearling Collection 29Mar - 1Nov (essentially all by end July)

LGR95CAT.WK1  Subyearling Collection 29Mar - 1Nov (essentially all by end July)

LGR95CAT.WK1  coho Collection 29Mar - 1Nov (essentially all by end July)

LGR95CAT.WK1  sockeye Collection 29Mar - 1Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 29Mar- 1Nov

LGR96CAT.WK1  Yearling Collection 28Mar - 31Oct (essentially all by end July)

LGR96CAT.WK1  Subyearling Collection 28Mar - 31Oct (essentially all by end July)

LGR96CAT.WK1  coho Collection 28Mar - 31Oct (essentially all by end July)

LGR96CAT.WK1  sockeye Collection 28Mar - 31Oct (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

LGR97CAT.XLS  Yearling Collection 1Apr - 1Nov (essentially all by end July)

LGR97CAT.XLS  subyearling Collection 1Apr - 1Nov (essentially all by end July)

Apparent correction by FPC to their collection number to get the passage index value for 1Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 1Apr- 1Nov

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

Apparent correction by FPC to their collection number to get the passage index value for 28Mar- 31Oct

Represents all yearling migrants  (spring and summer chinook)

See spring chinook column comment

the subyearling indices are considered to be fall chinook

When spring chinook value transferred to MY worksheet it will be partition  by parental proportions of Spring vs. Summer adult escapement estimates on BY worksheet

When spring chinook value transferred to MY worksheet it will be partition  by parental proportions of Spring vs. Summer adult escapement estimates on BY worksheet

As per PATH Reports in Fiscal Year 1998

As per PATH Reports in Fiscal Year 1998

Assume Steelhead values as recommended by FPC Director

Modification to Fish Passage Center value, see note for 1991.

Fish Passage Center uses yearling chinook FGE for sockeye

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

Assume same as spring chinook yearling since timing similar

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

FGE considered most like steelhead's due to timing, etc.

Looks like we have used 1991 as a shift point; FPC shifts between old and new FGE in 1996 [assuming FGEe>FGEs (a PATH FGE1 hypothesis)?]

LGR88-89.XLS  Yearling Collection 25Mar - 25Jul

LGR88-89.XLS  Yearling Collection 25Mar - 27Jul

LGR88-89.XLS  subyearling Collection 25Mar - 25Jul

LGR88-89.XLS  coho Collection 25Mar - 25Jul

LGR88-89.XLS  sockeye Collection 25Mar - 25Jul

LGR88-89.XLS  subyearling Collection 25Mar - 27Jul

LGR88-89.XLS  coho Collection 25Mar - 27Jul

LGR88-89.XLS  sockeye Collection 25Mar - 27Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 25Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul

Apparent correction by FPC to their collection number to get the passage index value for 25Mar - 27 Jul



MY

		Estimate of Potential Snake River Out-migrants by Migration Year

				Ref to BY Table accordingly																Ref to BY Table accordingly

		Migration		Estimated Number of Snake River Out-Migrants																Estimated Biomass of Snake River Out-Migrants

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total				Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total

		Age 0.0		0%		0%		80%		0%		0%		0%						0.009		0.006		0.006		0.003		0.003		0.009

		0.1		100%		100%		20%		80%		57%		60%		S				0.020		0.030		0.020		0.020		0.005		0.070		S

		0.2		0%		0%		0%		20%		43%		40%						0.050		0.080		0.070		0.050		0.010		0.090

		1941		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1942		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1943		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1944		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1945		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1946		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1947		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1948		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1949		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1950		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1951		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1952		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1953		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1954		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1955		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1956		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1957		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1958		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1959		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1960		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1961		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1962		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1963		0		0		6,524,928		0		0		0		6,524,928				0		0		39,150		0		0		0		39,150

		1964		4,258,208		3,328,175		4,404,326		135,268		2,735		7,234,149		19,362,860				85,164		99,845		46,979		2,705		14		506,390		741,098

		1965		3,396,428		2,273,165		3,237,769		102,860		81,839		7,861,357		16,953,417				67,929		68,195		28,676		2,734		416		614,599		782,547

		1966		3,117,263		2,967,525		2,902,092		102,155		132,301		5,691,569		14,912,905				62,345		89,026		25,530		2,445		864		439,709		619,919

		1967		1,510,988		1,470,150		4,147,464		28,322		69,000		5,407,910		12,633,834				30,220		44,105		32,200		1,010		576		410,790		518,900

		1968		5,676,413		1,742,400		4,780,416		39,453		31,482		5,961,899		18,232,063				113,528		52,272		40,101		857		215		451,076		658,049

		1969		4,451,288		3,403,125		6,414,480		170,360		61,665		4,760,630		19,261,548				89,026		102,094		50,976		3,593		359		371,242		617,289

		1970		5,404,163		3,171,713		2,998,380		339,264		109,798		6,186,514		18,209,831				108,083		95,151		35,386		7,606		679		458,485		705,390

		1971		5,717,250		3,580,088		1,669,464		380,304		123,279		5,630,091		17,100,475				114,345		107,403		15,548		9,166		827		437,796		685,084

		1972		5,172,750		2,232,450		1,617,780		153,216		52,524		4,861,806		14,090,526				103,455		66,974		13,721		4,706		467		370,954		560,276

		1973		2,967,525		2,913,075		809,244		155,952		70,026		5,791,882		12,707,704				59,351		87,392		9,048		3,612		380		435,036		594,818

		1974		5,240,813		2,531,925		794,376		65,938		61,614		5,815,817		14,510,483				104,816		75,958		6,372		2,016		469		445,433		635,065

		1975		7,187,400		1,483,763		407,808		70,315		28,586		3,994,764		13,172,636				143,748		44,513		4,588		1,620		217		314,296		508,981

		1976		2,109,938		1,034,550		340,548		33,516		15,874		1,796,143		5,330,568				42,199		31,037		2,846		986		114		145,834		223,015

		1977		2,191,613		1,034,550		196,824		39,946		19,530		1,271,645		4,754,107				43,832		31,037		2,073		914		120		96,046		174,022

		1978		2,164,388		952,875		199,868		42,134		45,781		1,771,096		5,176,143				43,288		28,586		1,618		1,023		267		132,155		206,938

		1979		4,927,725		1,048,163		219,480		10,123		52,182		3,873,842		10,131,515				98,555		31,445		1,852		383		357		283,277		415,869

		1980		5,540,288		1,579,050		182,381		2,736		25,430		3,056,001		10,385,886				110,806		47,372		1,665		75		210		242,973		403,101

		1981		925,650		367,538		159,300		4,446		6,251		2,092,525		3,555,710				18,513		11,026		1,402		99		54		160,729		191,823

		1982		748,688		367,538		124,962		3,146		7,814		2,836,641		4,088,788				14,974		11,026		1,151		83		44		210,831		238,109

		1983		1,783,238		449,213		225,569		492		19,164		3,249,394		5,727,069				35,665		13,476		1,657		22		113		247,221		298,154

		1984		1,687,950		571,725		198,806		2,558		23,076		5,296,279		7,780,395				33,759		17,152		1,835		52		155		390,839		443,792

		1985		1,293,188		530,888		215,657		2,476		16,418		7,124,068		9,182,693				25,864		15,927		1,776		62		120		536,829		580,578

		1986		884,813		735,075		236,472		342		7,798		8,206,637		10,071,137				17,696		22,052		1,990		17		61		620,836		662,653

		1987		3,431,303		689,065		266,059		164		4,220		9,564,746		13,955,557				68,626		20,672		2,213		3		30		721,870		813,414

		1988		4,318,157		837,713		319,280		109		2,346		11,022,888		16,500,494				86,363		25,131		2,615		3		18		833,361		947,491

		1989		3,925,164		801,912		238,164		14		2,630		7,204,551		12,172,436				78,503		24,057		2,277		1		16		574,852		679,706

		1990		4,015,007		836,488		239,892		0		2,705		6,593,651		11,687,742				80,300		25,095		1,999		0		19		494,248		601,660

		1991		1,763,499		431,380		154,018		0		976		2,975,994		5,325,868				35,270		12,941		1,554		0		9		252,400		302,174

		1992		2,357,004		693,285		202,948		0		72		2,738,247		5,991,557				47,140		20,799		1,561		0		1		198,539		268,040

		1993		901,556		518,500		282,280		0		576		6,842,397		8,545,309				18,031		15,555		2,256		0		3		500,258		536,103

		1994		2,911,850		410,281		385,825		0		362		9,790,533		13,498,849				58,237		12,308		3,078		0		3		736,696		810,323

		1995		2,863,389		1,073,890		298,564		0		900		6,687,017		10,923,760				57,268		32,217		2,835		0		5		532,292		624,616

		1996		424,710		108,219		352,577		0		578		3,972,992		4,859,076				8,494		3,247		2,821		0		5		309,016		323,583

		1997		150,418		94,199		438,415		0		360		5,816,861		6,500,252				3,008		2,826		3,582		0		2		428,760		438,178

		1998		572,678		354,878		83,346		0		433		7,393,393		8,404,727				11,454		10,646		1,667		0		3		559,652		583,422

		Ignore for now

		IHB based steelhead

		Migration		Estimated Number of Snake River Out-Migrants																Estimated Biomass of Snake River Out-Migrants

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total				Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total

		Age 0.0		0%		0%		80%		0%		0%		0%						0.009		0.006		0.006		0.003		0.003		0.009

		0.1		100%		100%		20%		80%		57%		60%		S				0.020		0.030		0.020		0.020		0.005		0.070		S

		0.2		0%		0%		0%		20%		43%		40%						0.050		0.080		0.070		0.050		0.010		0.090

		1941		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1942		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1943		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1944		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1945		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1946		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1947		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1948		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1949		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1950		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1951		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1952		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1953		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1954		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1955		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1956		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1957		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1958		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1959		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1960		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1961		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1962		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1963		0		0		6,524,928		0		0		0		6,524,928				0		0		39,150		0		0		0		39,150

		1964		4,731,342		3,697,972		4,404,326		135,268		3,419		8,037,943		21,010,270				94,627		110,939		46,979		2,705		17		562,656		817,924

		1965		3,773,809		2,525,739		3,237,769		102,860		102,298		8,734,841		18,477,315				75,476		75,772		28,676		2,734		520		682,887		866,065

		1966		3,463,625		3,297,250		2,902,092		102,155		165,377		6,323,965		16,254,464				69,273		98,918		25,530		2,445		1,080		488,566		685,811

		1967		1,678,875		1,633,500		4,147,464		28,322		86,251		6,008,789		13,583,200				33,578		49,005		32,200		1,010		720		456,433		572,946

		1968		6,307,125		1,936,000		4,780,416		39,453		39,352		6,624,332		19,726,679				126,143		58,080		40,101		857		268		501,195		726,644

		1969		4,945,875		3,781,250		6,414,480		170,360		77,082		5,289,589		20,678,636				98,918		113,438		50,976		3,593		448		412,491		679,863

		1970		6,004,625		3,524,125		2,998,380		339,264		137,248		6,873,905		19,877,546				120,093		105,724		35,386		7,606		848		509,428		779,084

		1971		6,352,500		3,977,875		1,669,464		380,304		154,099		6,324,830		18,859,072				127,050		119,336		15,548		9,166		1,034		491,282		763,416

		1972		5,747,500		2,480,500		1,617,780		153,216		65,655		5,437,513		15,502,164				114,950		74,415		13,721		4,706		583		415,272		623,647

		1973		3,297,250		3,236,750		809,244		155,952		87,532		6,469,294		14,056,022				65,945		97,103		9,048		3,612		475		485,786		661,968

		1974		5,823,125		2,813,250		794,376		65,938		77,018		6,769,081		16,342,788				116,463		84,398		6,372		2,016		587		516,703		726,538

		1975		7,986,000		1,648,625		407,808		70,315		35,733		4,770,982		14,919,463				159,720		49,459		4,588		1,620		271		375,086		590,744

		1976		2,344,375		1,149,500		340,548		33,516		19,842		2,053,204		5,940,985				46,888		34,485		2,846		986		143		167,858		253,206

		1977		2,435,125		1,149,500		196,824		39,946		24,413		1,528,741		5,374,548				48,703		34,485		2,073		914		150		114,536		200,861

		1978		2,404,875		1,058,750		199,868		42,134		57,227		2,268,798		6,031,652				48,098		31,763		1,618		1,023		333		169,061		251,896

		1979		5,475,250		1,164,625		219,480		10,123		65,228		4,856,670		11,791,376				109,505		34,939		1,852		383		446		355,581		502,706

		1980		6,155,875		1,754,500		182,381		2,736		31,788		3,735,110		11,862,390				123,118		52,635		1,665		75		263		297,689		475,444

		1981		1,028,500		408,375		159,300		4,446		7,814		2,343,180		3,951,615				20,570		12,251		1,402		99		67		181,121		215,510

		1982		831,875		408,375		124,962		3,146		9,768		3,924,572		5,302,698				16,638		12,251		1,151		83		54		287,949		318,127

		1983		1,981,375		499,125		225,569		492		23,955		4,255,415		6,985,932				39,628		14,974		1,657		22		141		326,885		383,306

		1984		1,875,500		635,250		198,806		2,558		28,846		6,469,554		9,210,514				37,510		19,058		1,835		52		194		477,803		536,451

		1985		1,436,875		589,875		215,657		2,476		20,522		8,922,950		11,188,355				28,738		17,696		1,776		62		150		671,032		719,454

		1986		983,125		816,750		236,472		342		9,748		9,838,181		11,884,618				19,663		24,503		1,990		17		76		747,354		793,603

		1987		3,812,559		765,628		266,059		164		5,275		12,049,540		16,899,225				76,251		22,969		2,213		3		37		904,838		1,006,311

		1988		4,797,953		930,793		319,280		109		2,933		14,568,170		20,619,238				95,959		27,924		2,615		3		23		1,099,604		1,226,127

		1989		4,361,294		891,014		238,164		14		3,288		10,152,979		15,646,752				87,226		26,730		2,277		1		20		804,723		920,977

		1990		4,461,119		929,431		239,892		0		3,381		9,549,968		15,183,791				89,222		27,883		1,999		0		23		716,962		836,090

		1991		1,959,444		479,311		154,018		0		1,221		14,236,790		16,830,784				39,189		14,379		1,554		0		11		1,059,924		1,115,058

		1992		2,618,894		770,316		202,948		0		90		8,837,077		12,429,326				52,378		23,109		1,561		0		1		716,990		794,039

		1993		1,001,729		576,111		282,280		0		720		10,904,452		12,765,291				20,035		17,283		2,256		0		4		798,133		837,710

		1994		3,235,389		455,868		385,825		0		452		16,089,167		20,166,700				64,708		13,676		3,078		0		4		1,207,694		1,289,160

		1995		3,181,544		1,193,211		298,564		0		1,125		10,285,078		14,959,521				63,631		35,796		2,835		0		6		826,769		929,037

		1996		471,900		120,244		352,577		0		723		5,866,980		6,812,424				9,438		3,607		2,821		0		6		454,639		470,511

		1997		167,131		104,665		438,415		0		450		8,519,095		9,229,757				3,343		3,140		3,582		0		3		628,954		639,022

		1998		636,309		394,309		83,346		0		541		10,351,236		11,465,740				12,726		11,829		1,667		0		4		785,815		812,041

		********************

		Raymond and 85-98 worksheet

		Migration		Estimated Number of Snake River Out-Migrants																Estimated Biomass of Snake River Out-Migrants

		Year		Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total				Spring Ch.		Sum. Ch.		Fall Ch.		Coho		Sockeye		Steelhead		Total

		Age 0.0		0%		0%		80%		0%		0%		0%						0.009		0.006		0.006		0.003		0.003		0.009

		0.1		100%		100%		20%		80%		57%		60%		S				0.020		0.030		0.020		0.020		0.005		0.070		S

		0.2		0%		0%		0%		20%		43%		40%						0.050		0.080		0.070		0.050		0.010		0.090

		1941		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1942		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1943		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1944		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1945		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1946		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1947		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1948		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1949		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1950		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1951		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1952		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1953		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1954		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1955		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1956		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1957		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1958		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1959		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1960		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1961		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1962		0		0		0		0		0		0		0				0		0		0		0		0		0		0

		1963		0		0		6,524,928		0		0		0		6,524,928				0		0		57,419		0		0		0		57,419

		1964		2,000,000		900,000		4,404,326		135,268		2,735		1,600,000		9,042,329				40,000		27,000		38,758		3,517		20		124,800		234,095

		1965		1,400,000		800,000		3,237,769		102,860		81,839		1,500,000		7,122,467				28,000		24,000		28,492		2,674		585		117,000		200,752

		1966		2,000,000		1,000,000		2,902,092		102,155		132,301		1,600,000		7,736,549				40,000		30,000		25,538		2,656		946		124,800		223,940

		1967		1,500,000		700,000		4,147,464		28,322		69,000		2,600,000		9,044,786				30,000		21,000		36,498		736		493		202,800		291,527

		1968		1,800,000		700,000		4,780,416		39,453		31,482		2,800,000		10,151,351				36,000		21,000		42,068		1,026		225		218,400		318,719

		1969		1,700,000		700,000		6,414,480		170,360		61,665		2,100,000		11,146,505				34,000		21,000		56,447		4,429		441		163,800		280,118

		1970		4,000,000		1,000,000		2,998,380		339,264		109,798		4,200,000		12,647,442				80,000		30,000		26,386		8,821		785		327,600		473,592

		1971		3,400,000		600,000		1,669,464		380,304		123,279		5,000,000		11,173,047				68,000		18,000		14,691		9,888		881		390,000		501,461

		1972		3,900,000		900,000		1,617,780		153,216		52,524		2,500,000		9,123,520				78,000		27,000		14,236		3,984		376		195,000		318,596

		1973		4,000,000		1,000,000		809,244		155,952		70,026		3,800,000		9,835,222				80,000		30,000		7,121		4,055		501		296,400		418,077

		1974		3,000,000		600,000		794,376		65,938		61,614		5,000,000		9,521,928				60,000		18,000		6,991		1,714		441		390,000		477,145

		1975		3,900,000		500,000		407,808		70,315		28,586		3,200,000		8,106,709				78,000		15,000		3,589		1,828		204		249,600		348,221

		1976		4,300,000		600,000		340,548		33,516		15,874		3,200,000		8,489,938				86,000		18,000		2,997		871		113		249,600		357,582

		1977		1,800,000		200,000		196,824		39,946		19,530		1,400,000		3,656,300				36,000		6,000		1,732		1,039		140		109,200		154,110

		1978		2,700,000		300,000		199,868		42,134		45,781		2,100,000		5,387,784				54,000		9,000		1,759		1,095		327		163,800		229,982

		1979		3,600,000		500,000		219,480		10,123		52,182		2,600,000		6,981,786				72,000		15,000		1,931		263		373		202,800		292,368

		1980		4,600,000		600,000		182,381		2,736		25,430		3,600,000		9,010,547				92,000		18,000		1,605		71		182		280,800		392,658

		1981		2,900,000		400,000		159,300		4,446		6,251		3,700,000		7,169,997				58,000		12,000		1,402		116		45		288,600		360,162

		1982		1,700,000		400,000		124,962		3,146		7,814		4,300,000		6,535,922				34,000		12,000		1,100		82		56		335,400		382,637

		1983		3,400,000		400,000		225,569		492		19,164		2,900,000		6,945,226				68,000		12,000		1,985		13		137		226,200		308,335

		1984		4,900,000		500,000		198,806		2,558		23,076		4,200,000		9,824,441				98,000		15,000		1,749		67		165		327,600		442,581

		1985		3,107,083		623,956		144,507		0		13,946		5,166,960		9,056,452				62,142		18,719		1,272		0		100		403,023		485,255				9,056,452

		1986		2,905,022		563,568		173,513		131		14,726		5,383,888		9,040,849				58,100		16,907		1,527		3		105		419,943		496,586				9,040,849

		1987		4,510,725		921,543		0		35		1,574		5,909,586		11,343,463				90,214		27,646		0		1		11		460,948		578,821				11,343,463

		1988		5,035,106		1,049,016		0		0		4,780		9,297,882		15,386,785				100,702		31,470		0		0		34		725,235		857,442				15,386,785

		1989		4,511,348		1,103,548		0		0		30,404		10,287,927		15,933,228				90,227		33,106		0		0		217		802,458		926,009				15,933,228

		1990		5,374,700		1,580,904		0		0		36,078		12,038,043		19,029,725				107,494		47,427		0		0		258		938,967		1,094,146				19,029,725

		1991		2,645,886		1,521,694		25,149		58		46,471		7,724,250		11,963,507				52,918		45,651		221		2		332		602,491		701,615				11,963,507

		1992		3,985,243		561,522		10,847		0		3,107		5,440,262		10,000,982				79,705		16,846		95		0		22		424,340		521,009				10,000,982

		1993		2,166,613		812,570		29,850		0		4,640		6,731,412		9,745,085				43,332		24,377		263		0		33		525,050		593,055				9,745,085

		1994		2,978,421		758,924		12,163		0		28,940		4,740,434		8,518,883				59,568		22,768		107		0		207		369,754		452,404				8,518,883

		1995		3,793,338		2,375,557		56,016		0		10,594		6,443,044		12,678,550				75,867		71,267		493		0		76		502,557		650,260				12,678,550

		1996		308,093		190,920		29,381		7,727		12,821		3,644,944		4,193,886				6,162		5,728		259		201		92		284,306		296,746				4,193,886

		1997		150,418		94,199		438,415		0		360		5,816,861		6,500,252				3,008		2,826		3,858		0		3		453,715		463,410				6,500,252

		1998		572,678		354,878		83,346		0		433		7,393,393		8,404,727				11,454		10,646		733		0		3		576,685		599,521				8,404,727
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Figure 1. Temporal pattern in number and biomass of salmonid outmigrants from the Snake River, 1964-96
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Figure 2. Composition of Snake River Out-migrants
(pre-85 Raymond; post-84 Petrosky or Langness using passage indices and FGEs)
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