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            The Morice-Nanika sockeye stock has been assessed by DFO since the late 1940's. The stock 

received considerable attention in the 1950's and early 1960's with the completion of the Moricetown 

Fishways on the Bulkley River (Palmer 1967). During the 1960's, 1970's and 1980's the stock was the focus 

of substantial study conducted as a direct result of Alcan's Kemano Completion Project initiative for the 

Morice-Nanika (Sheperd 1979).  In the mid-1990's, the productive potential of the stock was reviewed and 

updated (Shortreed et al 1998). Over the past three years both  DFO and Wet'suewet'en Fisheries have been 

addressing Morice-Nanika stock status with respect to productive potential and exploitation rate trends in 

both the mixed-stock commercial and terminal food fisheries.  Management actions in 2002 focused on 

reducing Morice-Nanika harvests, in both Canadian commercial and in-river food fisheries, to address recent 

declines in escapement for this stock since the late 1990's.  Previous memo's (Cox-Rogers 2000, 2001) 

addressed 2000 and 2001 impacts and pertinent background information for this stock. 

 

Escapement Trends  

 

 The escapement record (Table 1, Figure 1) and total in-river Bulkley stock (Table 1, Figure 2) data 

for Morice-Nanika sockeye indicates that, prior to about 1954 or so, total in-river Bulkley returns were 

apparently quite strong (the average 1940-49 stock was 70000 fish).  A period of marked decline in annual 

returns began after 1954. The decline continued throughout the 1960's, 1970's, and 1980's with annual 

average returns into the Bulkley of between 1700-9000 fish. During the early to mid 1990's, returns into the 

Bulkley were much stronger with the decade average close to 32000 fish.  In-river returns since 1998, 

however, have been similar to the 1960-1980 average returns. For example, the 2000 visual spawning ground 

escapement estimate for Nanika River was just 3000 fish and the total in-river return to the Bulkley was 

estimated at 4905.  In 2001, a mark-recapture estimate of spawning ground escapement was 5047 fish into 

the Bulkley (past Moricetown Canyon) with spawners distributed in the Nanika River, Morice Lake, and 

Atna Lake. In 2002, the mark-recapture estimate was 2800 or 14028 fish past Moricetown depending upon 

the mark rate used (Appendix Table 1). Several field surveys of the Little Bulkley system by Wet'suewet'en 

Fisheries in 2002 found few or no sockeye in the outlet area below Maxan Lake (Wet'suewet'en Fisheries, 

pers. comm). Evidence of spawning was found in Morice Lake and Atna Lake in 2002 (SKR consultants, 

pers comm, Smithers). 
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Figure 1. Morice-Nanika Escapements 1945-2001. The 2002 escapement estimate is 14028 

 

 

         The 2002 mark-recapture program deserves some comment. The population estimate for 

Morice/Nanika sockeye passing Moricetown was approximately 2800 fish based on mark rates obtained 

from the dipnet fishery at the foot of the falls. However, a total of  1125 sockeye were tagged in total by the 

program, which would indicate that 40% of the total return would have been captured by the beach seine and 

dipnet fishery in Moricetown canyon (1125/2800). This seems unrealistically high as mark rates for a 

companion coho tagging study conducted at Moricetown in 2002 were well below this (Barry Finnegan, 

DFO, pers comm). While the dipnet fishery mark rate (22%) and population estimate for the tagging period 

may be correct (2800 fish), the observed mark rate on the Nanika spawning grounds for two independent 

surveys ( snorkel and dead pitch) by SKR consultants of Smithers was only 7.6%.  This suggests that far 

more fish passed Moricetown than just 2800.  Sockeye returned earlier to the Skeena in 2002 (Cox-Rogers, 

2002) and the Moricetown tagging program did not start until early August because of high water conditions. 

It is likely that a significant portion of the 2002 Morice/Nanika return migrated past the falls prior to the start 

of tagging, which would explain the low mark rates seen on the spawning grounds. Objectively, there is little 

reason to discount a 2002 Morice/Nanika escapement closer to 14000 than 2800. A separate report is being 

prepared SKR Consultants Ltd regarding this issue (in prep). 

  

 Spawning ground visual escapement estimates (helicopter) of the Nanika spawning grounds were 

also made in 2002.  Three visits were made. Then first survey (Sept 5) encountered high water and poor 

counting conditions, but an estimate of 650 was made. The second survey (Sept 16) also encountered high 

water and poor counting conditions due to heavy wind,  but a "creative" estimate of 1576 was made (B.C. 16 

notes). The third survey (Sept 26) could not be conducted due to flood water conditions. A final B.C. 16 

visual escapement estimate of 2100 spawners for 2002 (e.g 1.4*the Sept 16 count of 1500) is recorded in the 

B.C. 16 escapement data base. The realiability of this estimate is unknown, but it cannot be considered high. 
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 Recent trends in escapement, despite the good returns in the 1990's, are still well below the predicted 

optimum for this stock. From Shortreed et al (1998), optimal escapements for the Morice-Nanika system 

range from 116300 based on spawning capacity to 137000-211000 based on PR model calculations of lake 

rearing capacity.  Shortreed et al (1998) recommends an optimum escapement target of 110000 spawners for 

this system based on a consideration of the modified PR model estimate (137000) and spawning ground 

capacity.  Capacity models are currently being configured for assessing Morcie-Nanika re-building options. 

 

Catch Trends 

 

            Morice-Nanika sockeye are harvested in marine commercial fisheries in south-southeast Alaska and 

Canada (Areas 1-5), in mainstem Skeena River food and ESSR fisheries below Hazelton, and in the native 

food fishery at Moricetown Canyon. From about 1900 to 1964, a major native food fishery also took place at 

Hagwilget Canyon on the lower Bulkley River.   

 

 

-In-River Fisheries 

 

 In-river food fishery catches at Moricetown have mirrored the escapement record (e.g. catch has 

increased with abundance, Table 1, Figure 3). Average catches at Moricetown were approximately 7000 

from 1930-1939, 7000 from 1940-1949, 1400 from 1950-1959, 1400 from 1960-1969, 300 from 1970-1979, 

8100 from 1980-1989, and 11000 from 1990-2000. The highest food fish catch on record occurred in 1995 

(24000). Moricetown food fishery catches were 1905 in 2000, 1289 in 2001, and 331 in 2002. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. In-River Morice-Nanika Sockeye Catch at Moricetown Canyon 1930-2001. The 2002 catch 

was 331. 

 

 

 Calculated harvest rates for the food fishery (within the Bulkley system) are shown in Figure 4.  

Harvest rates show a fair amount scatter and have declined in recent years coincident with reduced returns 

since the mid-1990's.  It is likely that errors in the catch or escapement data are responsible for a significant 

portion of the variability seen in figure 4, although harvest rates do appear highest in the late 1950's and 
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throughout the 1980's.  Average in-river harvest rates on Morice-Nanika sockeye were 0.43 from 1950-59, 

0.26 from 1960-69, 0.20 from 1970-79, 0.57 from 1980-1989, and 0.28 from 1990-2000. The Moricetown 

harvest rate on Nanika sockeye was 0.39 in 2000, 0.20 in 2001, and 0.02 in 2002. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. In-River Morice-Nanika Sockeye Harvest Rates 1945-2001. The 2002 harvest rate is 0.02. 

 

 

-Marine Commercial Fisheries 

 

 

 Catch estimates for Morice-Nanika sockeye do not exist for marine commercial fisheries in Alaska or 

in Canadian Areas 1-5 and so marine exploitation rates cannot be calculated directly.  An alternative option 

is to use harvest rate analysis to compute catches and escapements indirectly (Cox-Rogers 1994, Cox-Rogers 

2000, 2001).  

  

 Annual catch, escapement, harvest rates, and exploitation rates for Morice-Nanika sockeye in the 

Area 1-5 marine fishery were calculated by applying known weekly sockeye harvest rates (source, Les Jantz, 

DFO) from 1956-2002 to the expected weekly proportions of Morice-Nanika sockeye migrating through the 

fishery (normal curve peak W/E July 1-8, s.d. = 1.5 weeks).  Morice-Nanika run-timing is assumed stable 

among years.  For 2002, in-river food fish catches of  Morice-Nanika sockeye in the mainstem Skeena River 

below Hazelton were calculated by applying assumed weekly harvest rates for the IFF fisheries to the weekly 

escapements of Morice-Nanika sockeye calculated past the Tyee escapement boundary. Travel times for 

Morice-Nanika escapement moving upriver were 1 week Tyee to Terrace, 1 week Terrace to Hazelton, and 1 

week Hazelton to Moricetown (21 days total).  Marine exploitation in Alaska is asumed to be a constant 

0.05, which might actually be too high given fishing patterns in recent years.  

 

 The calculated pattern of Morice-Nanika marine exploitation from 1956-2002 (Table 1) is shown in 

Figure 5. Marine exploitation rates have varied over time without consistent trend and range from an average 

of 0.14 from 1956-59, 0.35 from 1960-69, 0.32 from 1970-1979, 0.21 from 1980-89, and 0.32 from 1990-

2000.  The 2002 marine exploitation rate was 0.31. 
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Figure 5. Morice-Nanika Sockeye Marine Exploitation 1956-2001. The 2002 marine exploitation rate is 

0.31.  

 

 

-2002 Fishery Impacts  

 

 Commercial fishing opportunities in Area 3/4/5 were reduced in 2002 prior to the peak of migration 

timing of Morice-Nanika sockeye (week ending July 7). As a result of these management actions, the Area 

3/4/5 harvest rate on Morice-Nanika sockeye was estimated to be 13% less in 2002 compared to 2001. The 

Area 3/4/5 harvest rate on Morice-Nanika sockeye was estimated to be 0.27 in 2002 and  0.31 in 2001. 

Target harvest and exploitaion rates for Morice-Nanika sockeye in marine commercial and in-river IFF 

fisheries are under development. 

 

 In freshwater, a small number of Morice-Nanika sockeye were estimated to have been caught in the 

Skeena River food fishery below Terrace in 2002 (Table 2). No ESSR fisheries were initiated below Terrace 

in 2002.  A small IFF harvest of Morice-Nanika sockeye occurred at Moricetown Canyon in 2002 (331 fish, 

Table 2). 

 

 Morice-Nanika total run size was larger in 2002 (22192) than in 2001 (9659) or 2000 (10013).  For 

2002, 1119 fish were estimated to have been caught in the south-southeast Alaska fishery, 5805 in the 

Canadian Areas 1-5 fishery, 156 in the in-river Skeena IFF fishery, and 331 in the Moricetown fishery (Table 

2).  
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Lake Productivity   
 

             Limnetic fish data from Morice Lake were collected in the fall of 1993 and limnological data were 

collected once monthly in 1978 and 1980 (Shortreed 2001). The surveys indicated that Morice Lake had 

excellent physical conditions for juvenile sockeye. However, the lake is ultra-oligotrophic. Zooplankton 

biomass is very low, which results in very slow growth rates for sockeye fry. Age 0 fall fry averaged only 

0.8g, among the lowest recorded for a B.C. nursery lake. Sockeye stomachs were only 30% full and 

contained mostly bosminids.  90% or more of the returning adults are offspring of two-year old smolts, 

which confirms the lakes' low productivity and deficient food supply. 

 

 Current factors limiting sockeye production in Morice Lake include a) low escapements and fry 

recruitment b) low in-lake growth and/or survival and c) nutrient limitation (Shortreed 2001). Morice Lake 

was fertilized in 1980 and responded positively, with a 35% increase in phytoplankton biomass and a 60% 

increase in zooplankton biomass. As such, Morice Lake is considered a good candidate for nutrient additions 

(Shortreed 2001). Lake fertilization in conjunction with increased escapements would be the most effective 

restoration technique for Morice Lake sockeye (Shortreed et al 1998). It would increase fry growth rates and 

would possibly increase productivity by reducing the proportion of age-2 smolts. 

 

 An updated liminological survey of Morice lake was made in 2002.  Results will be available early in 

2003. 
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APPENDIX 1. 2002  Morice-Nanika Escapement Estimation 
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