1985 FRASER RIVER SOCKEYE FORECAST

GENERAL

The 1981 return of Fraser sockeye was characterized by the excellent
return of<2i2 x 100 Quesnel Lake stock adults; Horsefly River and Mitchell
River returns were at the rates of 25.59 and 30.36 4/2's per effective
female, respectively. The Horsefly rate of return was the highest recorded
for the dominant cycle for BY 1949 to 1977. The Late Stuart return equalled
18.56 4/2's/eff, female and Early Stuart was 13.82 4/2's/eff. female, both
good but not exceptional rates of return for the cycle. These latter two
returns were close to the spawner-recruit forecasts for the stocks, Other
stocks which produced well included Late Nadina, with a 1.04% fry to 4/2
survival, Gates, Scotch and Fennell sockeye. The total 4/2 return of 7.4
million fish was the largest on the cycle since 1913 (Table 1). Escapement
was, likewise, the largest on the cycle and totaled 1,384,000 adult spawners,
of which 749,000 or 54.1% were in the Quesnel Lake watershed. Of the effec-
tive female spawners, 50.9%Z or 332,000 were in the Quesnel system (Table 2).

The average size of fish in 1981 was much below normal., While this
was masked in fishery average weights by the high proportion of larger
Horsefly sockeye in the return, spawning ground lengths in many cases were the
smallest on the cycle, Horsefly females were the second smallest om the
cycle; Late Nadina at 47.98 cm were the smallest age 4/2 females of any year
and stock of record; Early Stuart age 4/2 females (Kynoch Creek) were the
smallest on record by over 0.5 cm, an amazing amount considering that the
total range of 4/2 female lengths has varied only 3.4 cm from the smallest

(51.03 - 1981) to largest (54.43 - 1968).



TABLE 1. 1985 CYCLE YEAR FRASER RIVER GOCKEVE

RETURNS BY AGE BROUP

TOTAL

RETURN TOTAL TOTAL TOTAL  NON-4(2)
YEAR U 4(3) 4 5(2) 513} 4(2) 413 JACKS  ADULTS RETURN RETURN
1953 643,214 11,519 4,711,522 199,597 273,939 0 7,045 658,733 5,192,103 5,804,836 1,135,314
1957 795,705 7,617 4,351,108 184,379 53,340 ¢ 5,131 802,722 4,593,978 5,398,700 1,045,592

1961 169,433 106,590 4,251,933 224,399 39,732 2,790 4,BBB  1BO,023 4,525,742 4,705,743 433,832

1965 130,428 3,449 2,847,356 85,585 91,120 ¢ 689 134,097 3,025,730 3,159,847 312,491
1969 iB1,676 3,884 4,179,514 340,342 177,041 0 1,179 185,760 4,698,076 4,883,836 704,322
1973 323,007 2,882 6,322,197 142,332 65,9%0 0 B20 375,989 4,551,339 4,877,328 555,13
1977 738,770 6,708 5,323,873 175,607 34,149 0 0 245,479 5,533,59% 5,779,078 455,208
1981 185,184 p Op 7,46, 3be 25,777 27,303 e  Ge 2,384 & 145,164 7,702,700 7,367,864 451,428

LBNS: 330,987 5,759 4,925,467 204,002 95,326 349 2,787 33,74 5,227,911 5,564,657 639,189



TABLE 2. Basic data used in forecasting the 1983 Fraser River sockeye reiurns,

Brood Age 1 1984 H2y 32 C.L. 32} Ranking5
Eff. Fry  Saolts 4 3(2) Length wo/sg Mar. 6r. Length Mar. Gr.
Females (K 10°) (1 10©)
E. Stuart 67,225 - - 4 3100 17.14 92.88  11/15 5/8
Bowron 362 - - 0 - - - - -
Fennell 1,067 - - ] - - - - -
u. pitt 11,878% - - 0 - - - - -
Bates 1,907 z 4,112 - 521 37.80 19.24 92.97 1712 4/13
L. Nadina 10,924"' 17.003 - & 35.00 18.50 B80.48 - -
E. Chilko 8¢ - 0.007 467 - - - - -
Horsefly 296,134 - - 20,342 30.7% 15,83 103.7% 8/9 179
Hitchell 34,154 - - 209 3%.00 13.00 a7.47 - -
Raft 32 - - 77 36,50 14.00 93.% - -
Seyasour 3,394 - - (" - - - - -
Scotch  6,BB7 - - 126 3b6.40 21.00 80.40 - -
L. Stuart 120,124 - - 0 - - - - -
Chilko 20,083 - 1,698 1,211 37.49 14,13 B0.79  31/34  33/34
Stellake 12,030 - - 106 38.00 19.33 8,95 17117 1o/
Birkenhead 27,173 - - 4,244 33,19 18.00 82.04  3M/34  22/25
fdams 4,16} - - 0 - - - - -
L. Ghuswap 1,789 - - 16 36.50 10.00 93.70 - -
Weaver 22,627% 27. 213 - 2,888  40.99 19.95 99.09  25/27 21124
Harrison 4,68&3 - - - - - - - -
Portage 2,95l - - 248 40.00 17.14 93.70 1113 -
Cultus 1M - - I 492 21,61 107.45  23/30 15/
Totals 632,381 30,816 - - - - -
1. Does not include egg take females.
2. Combined channel and wild.
3. 1982 Brood year.
4, Total fesales.
3. Rank from largest to seallest: 1983 rank/nuaber of years of record

with at least J jacks sampled.



Success of spawning was good in most areas. Horsefly sockeye had an
81.5Z sucess of spawning and, for the watershed as a whole, 87.4% of the
female population successfully deposited eggs.

Winter 1981-82 incubation conditions appear to have been reasonably
good, In the Interior of B.C., temperatures were below average but snowfall
was abundant, Fort St, James late winter (February-March) air temperatures in
1981-82 at 16.5°F were the coldest since 1974 and the coldest recorded for. a
dominant cycle., Average December to March temperatures for Blue River (North
Thompson) and Big Creek (Chilcotin) were slightly above the brood year, 1977~
78, winter temperatures. Relatively high freshet discharges were recorded in
1982 but would not be expected to affect fry survival,

Lake surveys in 1982 provide estimates of juvenile abundance for
Quesnel, Takla, Trembleur and Stuart Lakes. Abundance estimates were general-
ly comparable to 1978 juvenile estimates for these lakes. Growth in the
lakes, based on trawl catches, was poorer than observed in 1978, suggesting
density effects but possibly related to later emergence owing to the cold
wvinter, However, total freshwater growth, based on 3/2 circuli counts, was
better than average for the cycle except for Horsefly fish which had the
second lowest wo/sg circuli count on the cycle. Comparison of juvenile
samples from the lake survey trawl catches confirm that Quesnel Lakes juvenile
samples were smaller in 1982 than in 1978, Takla, Trembleur and Stuart Lake
juveniles were also smalier than in some recent years, however, the presence
of large numbers of juvenile kokanee probably had a major impact on length as
well as abundance estimates. No separation of the sockeye from the kokanee
has been attempted, thus, we cannot determine the size of juvenile sockeye.

Winter 1982-83 temperatures were generally mild at Interior, B.C.

stations, Discharge of the Fraser River was below normal in spring, 1983;



weighted discharge for Chilko smolts was low at 137,000 cfs.

Early marine residence could have been adversely affected by the
apparent poor productivity of the coastal and offshore waters of the North
Pacific related to the 1983 "El Nino" event, First year marine growth would
be expected to be low if, in fact, oceanographic events limited the basic
productivity processes. Surprisingly, first year marine growth measurements
on 3/2 scales showed a vast difference between stocks (Table 2). Whereas
Chilko, Stellako, Birkenhead, Weaver and Cultus jacks were quite low, Horsefly
jacks showed the best first-year marine growth for the cycle (105.8 vs a mean
of 95.8 for 8 previous cycle year returns)., It may be that juvenile Horsefly
sockeye migrated northward ahead of the coastal warming or may have simply
experienced better growth after reaching the offshore Gulf of Alaska.

Interestingly, the length of jack sockeye was uniformly 1low,
Horsefly jacks were the second smallest for the cycle (Table 2), Birkenhead
and Stellako jacks were the smallest on record for those stocks. Weaver were
3rd smallest and Chilko 4th smallest on record.

In an attempt to obtain an index or rough estimate of second year
incremental growth for jacks, I used the linear regressions for scale circuli
to 1length and scale measurement to length to obtain estimates of (a) smolt
length from circuli count, (b) length at first marine annulus formation and,
by subtraction from converted spawning ground standard length of jacks, (c) an
index of the incremental growth acquired by jacks from marine annulus forma-
tion to maturity. This value has been regressed on 4/2:3/2 ratio in order to
determine if second year or incremental growth is related to maturation rate.
The index value for Horsefly was the lowest recorded but was not unusually low
for Chilko owing to the very low lst year marine growth for that stock.

Jack abundance was low again in 1984 (Table 3) and, as such, the
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TABLE 3.

1965 PREBICTIONS

FRASER RIVER (TOTAL) SOCKEYE BASIC DATH

Effective dack 3{2} fgult 412} (2} Het
21 Females Return Eetura 23T Par £f4,

raod  Return ail Excl. Al Excl. all Excl. Ratio Female Ratio
Year Year Races  Birken. Races Birk. Races Birk. AIl  Excl, Ail Excl,
ar 1 Year i+4 Yaar i Yaar i+3 Yaar i+4 Races Birk. Races Birk.
BRYR  RTNYR EF EFEB 32 J2EB 42 42ER 4232 4232ER BAIRFEF A42RPEFER
194§ 1952 320,742 4h6,040  BI,000 & - 2,709,238 2,329,421 32 - 5.20 3,43
1949 1937 392,351 349,223 61,648 36,490 4,711,322 4,4B3 00 5B 123 12.50 12.84
1930 193¢ BGO,431 153%,060 £43,214 410,896 11,923,B43 11,740,924 19 19 14,90 13.47
1951 1955 301,019 287,830 44,973 {3,853 2,438,157 2,330,740 54 147 B.10 g.11
193 1936 377,133 332,409 42,131 20,697 2,409,903 Z,28%,116 7 {08 637 6,33
1953 1937 394,080 379,773 19,433 7,478 4,351,108 4,248,902 221 £47 10,99 11,19
155 1958 1,257,748 1,249,113 795,703 72,237 18,431,009 iR, 302,787 I3 24 14,63 14,65
1955 195 206,915 198,730 B{,538 46,235 4,337,780 4,135,094 53 89 21.04 26.81
1938 196t 474,574 487 420 40,152 16,808 3,143,857 2,934,530 7% 174 b.47 b, &0
1957 1551 731,748 74,676 13,778 B, 215 4,251,933 4,714,438 309 313 5.81 3.82
193 1962 1,826,749 1,915,259 189,433 137,007 3,281,816  3,207.190 {9 3 t.71 187
1957 195%  505,4%1 494,107 £4,523 33,337 3,705,499 3,517,306 S 105 7.3% 7.12
1966 1964 335,211 I1,003 30,092 7,677 i,498,507 1,378,981 36 18¢ 4,87 4,34
1961 1985 484,774 435,724 bL4,33% 32,6447 2,B47,356 2,789,232 43 83 b. 38 4,38
1942 1956 841,871 EB27,340 130,628 106,691 5,003,237 4,737,126 3B L3 3.94 5.97
1343 1967 290,873 E7a,104 224,292 12%,94% 4,409,198 6,137,557 2B ‘47 22.03 I2.6%
1944 1968 202,743 174,765 54,937 17,4485 2,431,801 2,405,%03 48 138 12.98 13.77
1955 195 324,137 314,348 51,344 22,286 4,179,51% 4,070,491 g1 183 12.82 12.87
1954 1976 908,785  BY4,82% 18{,8%% 132,685 5,827,188 5,472,172 32 £3 h.42 6.34
1947 1671 414,971 397,383 143,008 147,338 7,239,137 4,873,777 43 4 11.77 t1.51
1348 1972 I537,368  Z:6,326 74,357 4,847 3,337,587 3,119,384 43 57 12.9% 13.77
1989 1973 3B9,Z11 374,BB7 101,149 27,177 £,3E2, 187 5,871,013 43 214 16.24 15,66
1970 1974 932,958 913,706 3E3,107 0 203,999 7,929,928 7,398,714 IS 36 §.90 B.10
1971 1975 3B4,BT8  Z4B,735 1Bb,424 124,308 3,354,724 3,10B,B30 18 23 B.72 8.43
1372 1976 425,299 399,097 164,728 61,887 4,005,947 3,581,005 I8 38 9.42 B.97
1973 1977 516,827 4B2,44% B3,492 39,5973 5,323,870 & 5,094,600 & &4 179 10.42 10.54
1974 1978 912,879 B27,38¢ 738,771 e 188,ZiC e 9,227,067 e 6,603,318 e 3¥ §¢ 16.11 10,46
1975 1579 827,029 407,375 63,837 e 36,287 e G,BB4,57h e 5,779,487 & 92 163 13.78 14,23
1974 1996 431,326 381,303 59,92k e 19,762 & 2,689,280 2,389,924 4R 123 L85 b.27
1977 1581 402,998 370,199 33,918 16,338 7,414,734 ¢ 7,233,322 & 219 396 18,40 18.57
1978 1582 1,320,649 1,272,491 145,164 & 127,538 & (3,522,649 & 12,924,206 & B2 161 10.24 10,18
1379 1985 493,353 63,187 31,6%% e 19,446 e 4,421,508 e 4,177,696 e 139 215 5,38 £.33
1350 1984 444,889 413,681 27,745 e 17,380 e 5,264,808 p §,144,298 p 190 296 11.8¢ i2.44
1781 1983 &3Z,381 425,206 30,Blén 24,572 p

Doss not include Cultus,



estimates of return abundance are low to average. A total of 30,800 3/2
jacks returned in 1984. Omitting Birkenhead, the total was estimated at
26,600 3/2's, These figures compare with averages of 56,500 and 24,300
jacks, respectively, for cycle years. Linear regression of cycle year 4/2's
on 3/2 abundance for all stocks combined (r = 0.141"°) and excluding Birken-
head jacks (r = -0.079) indicate that jack abundance per se cannot be used
to forecast the 1985 return. Cycle year data show an average 4/2:3/2 ratio of
132:1 (range: 43 to 309:1). The average ratio would yield 4,068,000 4/2's
(range: 1,300,000 to 9,500,000), Given jack lengths in the general order of
BY 1977, a similar ratio may hold (i.e. about 219:1) which would give
6,750,000 total 4/2's, Excluding Birkenhead jacks, the BY 1977 ratio of 396:1
would yield an estimated 10,500,000 4/2's plus additional Birkenhead produc-

tion,

EARLY STUART

The 1985 cycle year return of Early Stuart sockeye is the dominant
cycle due to the typical large production of Takla Lake streams only on this
cycle. An average of 70%Z of the 1957-81 cycle year spawners have utilized
Takla Lake tributaries with Driftwood River accounting for 34% or about one-
half of the Takla Lake total., It is, therefore, important in forecasting to
analyse these components of the run as well as the Middle River tributary
stream component, In 1981, 35.4%Z of the effective females were in Driftwood
River, 23.8%7 in Takla Lake streams and 34.3% were in Middle River tributaries.
The remaining 6.6% were in Trembleur Lake tributaries., The spawning of 67,000
effective females (Table 4) was close to the geometric mean of 71,000 effec-
tive females in the 8 prior cycle years (range: 11,000-168,000). The overall
spawner-recruit curve for the cycle (Figure 1) suggests a return of 900,000

fish (Table 5) or approximately 850,000 4/2's from the BY 1981 spawning



TABLE 4.
1985 PRELICTICHS

EARLY STUART SOCKEYE BASIC DATA

4(2} 4{21 3H2) 32

grood  Return Effective Jack {2y Adult 4(2) Return Per Standard 32 Harine
Year Year  Females  Return Return 4(2}/3{2) Eff. Fenmale Length Circuli Count Browth
Yaar i Year i+4  VYear i VYear i+1  VYear i+4 Ratio Ratie {n} {cm)  {n}  wofsg w/isg  (n) {cz RE7X
BRYR  RTMYR £F 3z 42 4232 427EF 3250 J2H05E  32W58 JaHE
{348 1#32 10,839 K.B 179,412 A 14,52 ] - 157 18,78 1B.93 { -
154¢ 1933 148,43 8,218 1,029,437 164 .11 g - g - - 128 §9%.84
1950 1938 25,458 579 240,045 413 7.3 0 - ¥ B0 1837 f -
1951 i?3s 29,783 g 158,428 17,603 5.32 { - i - - @ -
1552 1936 15,484 28 78,012 2,784 3.04 3 - ¢ - - { -
1953 1957 78,336 Z5¢ 537,711 1,829 .86 3900 25 17,08 17.24 1% R7.89
{54 153 18,010 48 134,781 454 8.5 G - 18 17.a0 17.41 ¢ -
1955 1759 1,397 ! 25,824 2,348 18,49 & - { - - d -
1954 1966 16,661 0 101,035 HA 6,04 0 - G - - 0 -
1957 1961 119,273 T3 1,215,742 1,085 118 34 4465 &% 17,05 16,16 3 BE.34
{938 1962 22,196 753 102,112 133 4,60 ¢ - 2 1R.0% 1B.0S i -
1959 154 1,297 0 14,682 N& 11.32 i - { - - i -
1240 i744 7,401 21 &5,925 317 7.43 0 - { - - 0 -
961 1965 B7,BIZ b3 252,123 L 2.87 8 41.25 & 18,00 19.50 I 9847
1982 1966 14,076 0 57 b1 N& 4,81 i - g - - t} -
1963 1547 2,590 33z 34,297 272 34,90 0 - 0 - - ] -
1344 1548 1,300 1,027 73,940 5 17.95 1t 3918 11 17,09 19.00 G -
{345 196 11,241 432 115,253 341 36,94 14 38,79 11 1A% 1B.FL 10 B350
1766 1970 5,739 {,744 83,040 4R 13,94 33 42,39 33 4.8 20.%4 { -
1947 1970 11,147 473 326,142 771 2980 19 1937 220 16,00 15.09 0 -
1968 1972 793 i1 16,412 747 13,13 1 42,08 Pi7.00 7109 0 -
1969 1973 48,488 648 1,368,181 2,108 B0k B3 3873 37 17.3% 20.42 43 950
1976 1974 15,804 1,212 178,232 147 i1.28 73 44,87 55 14.0% 19.29 ] -
1971 1575 45,610 i 423,510 1,362 .29 1& 42.81 {A 15.64 1R, a -
1972 1674 2,253 ] 32,207 i,288 14,30 § 19.235 I 17.47 H.E3 { -
1973 1977 153,874 4,591 1,332,552 e 294 B.66  1AS 40.48 134 14,83 (7.BE 100 92.90
1974 1378 21,404 2,179 e 135,488 e 63 6,32 128 42.80 177 1446 19.1% 0 -
1973 1979 28,247 1308 220,974 e 1,473 B.47 48 B85 3T 17,16 19.44 4 -
1974 1980 £,792 e 28,8002 1,440 §,24 2 40,00 215,00 500 0 -
1977 {981 53,380 F2e 737,850 e L,Z90 13,82 29 38.3% 27 lhAR ZL.ef Z8 0 B9.79
1978 1982 20,004 i35 e G404t e 280 2,73 b at.00 0 1S 1767 2120 i -
1979 1983 36,170 dle  99,B%e  Z,207 2.5 { - { - - ¢ -
198G 1584 7,3b1 Te 3B,547p 5,30 5.24 bo42.40 15,00 19.08 1 93,09
1981 1985 67,223 LI 4 .68 16 17.14 21,21 13 98B




TABLE 5. Forecasts of 1985 Early Stuart sockeye 4/2 returns.
Y Xl
Variable Variable Equation r Prediction Forecast
Recruits S-R curves (Composite Curve) - 890,000 850,000
" " (Indiv. Components) - 1,030,000 980,000
% dev.S-R Winter Air (CY) Y = -3,050+0.138X 0.848%% -77% 294,000
Ft. St. J. (A11) Y = -0,890+0.0257X 0.2067° -467 481,000
4/2 return 3/2 return (CY) Y = 714,146+83,.2X 0.43978 717,000 717,000
(Al1) Y = 177,787.9+4167.8X  0.568%* 185,000 185,000
4/2:3/2 3/2 length (cY) Y = 15,272-354,55%X 0.5901S 1,444 58,000
(A11) Y = 2,152-24.74X -0.,0307S 1,187 47,000
4/2:3/2 lst yremar.gr. (CY) Y = 936.9+1.657X 0.011228 1,090 44,000
(A11) Y = -1,473.5+33.26X 0.09708 1,603 64,000
4/2:3/2 2nd yr.mar.gr. (CY) Y = 15,272-329,51X -0.5901S 1,444 58,000
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(using 5% non-4/2's for current rates of maturation). Individual spawner-
recruit curves for the Driftwood, Takla Lake and Middle River tributary
spawners give, respectively: 470,000, 280,000 and 260,000 total returns,
Adding 50,000 Trembleur Lake tributary production and using 95% 4/2's would
give a total return of 1,000,000 4/2's in 1985. Return per effective female
regressed on number of effective females also has been used to forecast Early
Stuart returns. The 1981 escapement of 67,000 effective females would be
expected to give a return of 13.1/eff. female (log fit) or 840,000 4/2's in
1985,

Analysis of the deviations of individual year returns from the S-R
curves indicates that the BY 1961 return was particularly disastrous for Takla
Lake streams and Driftwood River. Regression of these deviations on incubation
winter air temperatures (February-March) at Fort St. James (r = 0,848%%*;
Figure 2) to forecast the BY 1981 return (air temperature = 16.5°F) suggests a
large mnegative deviation (i.e. <=77%) from the S-R curve for BY 1981. This
translates into estimated total return of 207,000 fish of which 195,000 would
be 4/2's,

Juvenile sockeye/kokanee abundance in Takla, Trembleur and Stuart
Lakes (Table 6) can be regressed against the estimated sockeye spawning popu-
lations (all stocks) to factor out the kokanee., Alternately, the prior year
estimate of juvenile populations should be a good indicator of kokanee since
the 1976-1980 cycle years had few adult spawners. The first method suggests a
kokanee population of 50.7 x 100 juvenile equivalents and, by subtraction,
would give 22,8 x 106 juvenile Early and Late Stuart sockeye in 1982 vs 15.7 x
10% in 1978. The second method applied to Takla Lake only gave an estimate of
5.5 x 100 juvenile sockeye in 1982, Since Takla Lake had had about 21% of the

total effective females in the system, an estimated 26,2 x 106 juveniles would

11
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TABLE 6., Stuart Area lakes total fish (a) and juvenile sockeye/kokanee (b) population
estimates and total 4/2 sockeye returns,
Brood Total 4/2
Year Takla Trembleur Stuart Total Return
(a) 1973 26.0 x 106 10.1 x 106 21.8 x 106 57.9 x 106 1,94 x 106
1977 23,5 x 106 15.3 x 106 27.6 x 106 66.4 x 106 2,15 x 106
1981  24.1 x 10° 8.2x10° 4.1 x 10° 73.5 x 10°
6
(b) 1973 - - - - 1.94 x 10
1977 15,6 x 106 10.7 x 106 19.5 x 106 45,8 x 106 2,15 x 106
1981 18.8 x 106 6.2 x 106 30.8 x 106 55.8 x 106

13



be estimated for the system, Although the juvenile estimates cannot be used
for prediction, these data suggest good juvenile production.

Growth of juvenile sockeye cannot be estimated directly at this time
owing to the unknown mixture of sockeye and kokanee. Total freshwater growth
can be deduced from scales of mature 3/2 jacks., The circuli counts for 1984
jacks wvas 17.14 (wo/sg), which was 3rd highest of 8 years of data. Unfortu-
nately, no coverage of Driftwood River was made in 1984, so no jacks were
recovered there. While circuli counts of Middle River and Trembleur Lake fish
approximate the growth of Takla Lake components, only two 3/2 scales from
Takla Lake streams were available. These two averaged 19.0 circuli (wo/sg).

Smolts were captured at Fort St. James on April 27, 1983. The mean
length of these fish was 90.3 mm and the circuli count was high at 18,55
(wo/sg). However, previous smolt sampling has shown high counts early in the
migration which suggests that early migrants are Stuart Lake reared Late
Stuart smolts, We therefore have no firm data on size of Early Stuart smolts
from sampling.

Scale growth of 3/2's tends to be higher than that of returning
4/2's and with so few 3/2's available, I would expect quite a large difference
between wo/sg circuli counts of 3/2's and 4/2's.

Age 3/2 jack abundance was estimated to 40 fish, all in the escape-
ment. However, Driftwood River was not covered for jacks and the report of a
few jacks in the Fort St. James Indian gill net fishery suggests that addi~
tional jacks were probably present but not observed or sampled in the Drift-
wood River., If the abundance there was proportional to the brood year escape-
ment, an additional 22 jacks would be estimated. Still, the revised total of
62 jacks is only 21%Z of the lowest previous jack estimate on the cycle (294

for BY 1953). The regression of 4/2 return on 3/2 abundance (r = 0.439"°) is

14



a poor predictor. The regression of 4/2:3/2 ratio on jack length (r =
-590™° ) is only slightly better but would predict a 4/2:3/2 ratio of 1,444:1
or 90,000 4/2's in 1985. First-year marine growth is not related to the
4/2:3/2 ratio (r = 0,011), Thus, while the low abundance of jacks is discon-
certing, the lack of good relationships may suggest that we need not be overly
concerned,

The Takla Lake juvenile abundance was good while Trembleur Lake
abundance was poor. In addition, there were low jack numbers in Middle River
tributaries. For these reasons, I suggest that while temperatures may have
been related to the low production of BY 1961 spawning, the low 1981-82 winter
temperatures may not have harmed the 1981 Driftwood River production, but that
Takla Lake and Middle River tributaries may have suffered some losses. The
forecast has been based on spawner-recruit curves for the individual stock
components with a reduction of 50% for all but Driftwood River streams, The

best estimate is for a return of 700,000 4/2's in 1985.

PITT

Reworking of the Upper Pitt River discharge data has resulted in
revised estimates of wild fry output for the 1978 to 1981 broods (Table 7 ).
Late October flooding in 1981 would have caused significant losses. The total
output from the 1981 spawning of 12,200 effective females was estimated to be

6 fry from the incubation channel.

2.215 x 10° £ry in addition to 3.818 x 10
The resulting total of 6.034 x 106 fry would be expected to experience an
average survival of 1.17% based on the log-log relationship and, thus, a total
return of 71,000 adults. Regression of the proportion of eggs spawned by

5/2's vs. the ocean age of return suggest we could expect 16% of these to

mature at age 4/2 which would yield a return of 11,000 4/2 adults. Survival

15



TABLE

7.

1583 FREDICTIONS

UPPER PITT RIVER SOCKEYE BASIC DATA

4(2) Hild Channel Total

Brood Return Effective Fry Fry Jack 3(2) Adult £(2} Adult 5(2} Total
Year Year Females Product. Froduct. Return Return Return Adult

Year i Year i+4  Year i (millions){millions! VYear i+3 Year i+4 VYear i+3  Return
BRYR  RTHYR TEF FRYCG FRY 32 42 52 TADULY
1948 1952 20,340 - - ND 75,803 95,917 122,720
1949 1933 4,449 - - 0 6,083 13,231 20,778
1950 1954 13,313 - - 62 91,231 33,044 186,773
1951 1935 17,922 - - 0 a1 761 78,541 120,302
1952 1936 21,904 - - ¢ 39,992 31,830 72,178
1953 1957 7,303 - - 0 12,688 12,372 23,807
1954 1958 §,332 - - 47 37,524 13,126 51,052
1955 {737 11,Bi2 - - 3 78,394 853,616 166,932
1956 1966 11,107 - - 15 28,149 35,686 79,308
1957 1941 &, 136 - - i 3,474 24,544 19,107
1958 1942 6,458 - - 12 12,978 3,157 16,923
1959 1363 £,0%6 - - 10 21,800 39,532 42,483
1966 1964 11,801 2.308 4,617 g 5,842 27,806 33,314
1961 1965 3,749 3.072 7.028 7% 26,282 74,475 102,981
15962 1946 8,177 1,163 3,480 45 28,085 31,679  §7,22%
1943 1947 4,986 2.230 3.026 &8 BE,&14 34,032 142,847
1954 1548 3,344 3074 4,188 &8 48,016 182,584 197,026
1985 1969 2,690 1.6534 1. 983 i} 14,743 24,041 38,784
1966 1970 9,989 Z.848 7.26b &5 24,568 31,336 77,436
1967 177 §,219 3300 4.858 29 24,122 42,747 47,731
1943 1372 7,474 Z.673 10,000 45 18,212 47,282 105,343
1959 1973 10,717 4,192 g.881 ¢ 7,262 51,821 61,083
1570 1974 2,626 1.744 4,339 81 21,604 32,749 55,317
1971 1973 b, 107 2.291 11,297 462 51,337 123,848 Z17,012
1372 1974 3,721 Z.538 7.109 3 78,300 59,533 & 138,124
1973 1977 4,271 1.793 3.752 11 16,231 & 26,793 & 43,132
1974 1578 8,140 Z.622 13.254 128 e 33,1B3 e BO,877 e 118,009
1975 1979 20,292 §.119 7.50% 92 44,640 e 20,576 & 65,641
1974 1980 18,472 3.861 18.928 32e 13,612 e 84,886 e 99,069
1577 1781 6,770 3.648 10,661 e 19,014e 10,391 e 29,7863
1578 1982 13,011 3.043 18.934 e 4,180 e 24,377 & 30,683
1979 1983 19,34z 3.397 8.973 21e 3,003e 25,205 p 28,708
1980 1934 8,101 3.908 4,930 Be 11,797 p
1581 1985 2,242 3.818 5,034 Ge

16
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TABLE 7 (cont'd).
1985 PREDICTIONS

UPPER PITT RIVER SGCKEVE BASIC DATA

4(2) 42 32 32

Brood  Return Return Per  Fry Survial Standard 321 Harine
Year Year 4(Z)731(2) Ef{. Female to 442) to Adult Length Circuli Count Growth
Year i Vear i+4 Ratio Ratio {n (n} {cal n) wofsg wisg (nl {cm 8B7Y)
BRYR  RTNYR 4732 427EF F4ZRURV FTASURV 325L 324056  3ZW56 3288
1948 1952 NA 1.32 NR M 0 - 0 - - 6 -
1949 1933 NA 1,37 A N 0 - 0 - - 0 -
1954 1554 1,471 .83 NA M0 -0 - -0 -
i3t 1953 A 2,33 HA M0 -0 - - 0 -
1952 1954 A 1.82 NA M0 -0 - - b -
1953 1937 N4 1.34 NA M0 -0 - - 40 -
1954 1938 703 4,533 A B¢ -0 - - 0 -
1953 193% 15,479 b.64 A NA 0 -0 - - 4 -
1756 1940 1,678 2.54 HA N0 - 0 - -0 -
1957 15461 Nf 0.48 NA Mg - 0 - - 9 -
1958 1962 1,082 1.95 NA M0 - 0 - -9 -
1959 1563 2,180 3.58 NA w4 - h - - 4 -
1940 1944 Na .30 0138 072 0 - 0 - - 0 -
1961 1963 355 4,57 G370 L.47L ¢ -0 - - 0 -
1942 1566 azd 2,95 0708 L5 0 -0 - - b -
1963 1947 1,303 17,77 .93% AT 4 - & 14,00 1600 0 -
1964 1748 704 g.66 1,130 4.58% ¢ - 2 1630 1630 ¢ -
1963 198% HA .47 47sL L9TE ¢ - @ - -t -
1964 1570 378 2,46 0.34L LT @ - 8 - - 8 -
19467 1974 83z 3,72 0.500 L9 0 - 1937 .4 0 -
{968 1972 Bag .01 6,381 1061 4§ - 5 1700 1960 0 -
19869 1973 NA .86 G101 0.6 ¢ - 2 s 1.8 ¢ -
1970 1974 269 B.30 0500 L2707 374 6 1500 17,00 0 -
1971 1973 198 14,96  0.6817  1.92% 3@ 41,61 3 14,94 {7.64 @ -
1972 1576 2,526 13.69 Lok L9 0 - 3 .0 20670 -
1973 1977 1,476 3.80 0.430 LIS L 300 0 - - 0 -
1974 1578 239 4,08 0.25% 0.89% & 39,50 4 12,75 1590 ¢ -
1973 197¢ 485 2,20 6,580 (.83 2 &L.00 I 19,00 20.30 O -
1974 1980 32 0,75  0.07% 0,524 3 383303 134T 1600 O -
1577 1981 334 280 4.8 4287 3 3.3 2 1950 1950 3 8L 14
1978 1582 HA 0.47 0,038 218 0 -0 - -0 -
1979 1983 147 018 0.04% 0320 & 3500 & 1667 1917 5 T9.09
1980 1984 1,475 .46 0.24% to35.00 1 1900 19,00 1 87.0C
1381 1985 { - - - 0 -

17



of Pitt fry to adult for recent brood years has been quite poor, averaging
0.32% (BY 1976-1979) compared to a geometric mean of 1.44% (BY 1960-1975), in
part due to larger fry outputs, Continued reduced survival would then be
expected to lead to a lower 4/2 return in 1985, i.e. about 2,500 4/2's,

No jacks were observed in 1984 in the Upper Pitt River tagging and
dead recovery work. We therefore have no samples for scale growth, size, etc.
The apparent absence of jacks is mot particularly disturbing given the normal
low rate of maturation as age 3/2. The regression of 4/2 abundance on 3/2
returns has an intercept of 24,000 fish which would be the forecast for 1985
based on 3/2 production.

Age 5/2 returns may be forecast on the basis of age 4/2 abundance.
The 1984 age 4/2 production was estimated to be 11,800 fish. The regression
of 5/2's on 4/2 return (r = 0,518%%) gives a forecast of 35,000 5/2 adults.
The total BY 1980 return would, thus, be 47,000 adults or 0.95% fry to adult

6 fry. This survival would be 67%

survival for the revised figure of 4.93 x 10
the predicted figure of 1.41% suggesting an improved rate of survival relative
to other recent years.

The age of adult spawners suggest that about 66% of the 1980 brood
return would be as 5/2's, This would lead to an estimate of only 23,000 5/2's
in 1985.

Two interesting features of the 1980 brood were noted in the analy-
sis: a high overwinter mean temperature was reflected in record early emer-—
gence of fry (mean date March 31; average = April 25) and the highest fresh-
water wo/sg circuli count on record. While the small emergence would have
given a high circuli count from a density-dependent relationship, the actual

count of 22.13 circuli was about 4 circuli higher than expected. The early

emergence appears to have led to the good growth., The better first year

18



growth may, in turn, be respomsible for the reasonably good 4/2 return,
The combined age 4/2 (11,000) and age 5/2 (35,000) forecasts should

yield a total run of 46,000 adults in 1985,

GATES

6 fry which

The 1985 Gates sockeye return will be from 4.11 x 10
emerged in 1982, This was the largest non-dominant cycle fry production on
record (Table 8). The relationship of fry output to 4/2 return is non-linear
and whereas returns from other recent odd years have averaged 1.28% survival,
the expectation would be for a lower rate of survival, A value of 0.6% fry to
4/2 adult survival is indicated which would result in approximately 25,000
4/2's in 1985.

Lake growth appears to have been good (3/2 wo/sg c.c. = 19,24).
However, the good growth may be due to a lack of competition since the Portage
Creek sockeye juvenile abundance would have been relatively low.,

The age 3/2 jack return in 1984 was estimated to be 521 fish, a low
total for the cycle (BY 1969 - 1977 mean = 1,025). The relationship between
4/2 return and 3/2 abundance for non-dominant years is poor (r = 0.516%° ),
The 4/2:3/2 ratio has been quite high in recent years. The BY 1977 ratio of
30:1 should approximate the BY 1981 value and give a return of 16,000 4/2's,

My best estimate is for a return of 20,000 4/2's in 1985.

LATE NADINA

The 1981 spawning in Nadina channel and River produced an estimated
17.0 x 106 fry which was the second largest on record (Table 9). The odd year
cycle average 4/2 survival rate has been 1.06% (range: 0.37-2.17%). No trend
in survival with fry output is immediately obvious. The geometric mean sur-
vival (0.86Z) would be best used owing to the large range in the annual

values. This would yield an estimate of 146,000 4/2's in 1985,
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TABLE 8.

{983 PREDICTIONS

BATES CREEK SOCKEYE BASID DATA

Fry Total
(3} Total In Channel Fry

Brood  Return Effsctive Only Production Jack 3(2) Adult 4{2) Adult 3{2) Total
Year Year Females f{millions) {miliionsi Return Return Return fAdult

Year 1 Year i+4  VYear i Year i Year i Year i+3  Year it4  Year 1%+  Return
BRYR  RTHYR TEF FRYCO FRY 32 42 32 TADHLY
1548 1952 - - - N.D. 34,026 o 30,028
1949 1953 - - - ] 590 v 590
1959 1554 - - - 4 300 0 300
1951 1933 - - - ¢ 623 0 823
1932 1934 4,147 - - f 37,383 837 3B, 000
1933 1957 29 - - 74 7,811 0 7,814
1954 1958 18 - - { 418 3 498
1933 1939 H - - N 2,149 123 2,472
1936 1960 4,147 - - RSV 14,244 a7l 15,438
193 1961 439 - - 82 1,081 k] 1,081
1938 1982 3 - - 12 398 128 438
1959 1963 37 - - 1,212 8,844 g 7,443
1540 1964 2,772 - - 1,219 B2, 740 183 82,830
1941 1953 120 - - 1,038 13,440 71 13,688
1952 1964 &8 - - 141 32 0 183
1243 1967 i,068 - - §7% b,78% &80 6,75%
{963 1968 B204 - - 4,830 59,330 sif 100,210
1963 1989 941 - - 279 z,198 i8 2,808
1956 1978 3 - - 408 I 0 328
1347 1571 33t - - 1,385 3,074 243 3,076
1948 1572 3,835 5.971 7.643 I,B51 78,371 503 78,634
1849 1973 350 0.334 4,374 1,042 3,538 168 3,939
1976 1974 14 - 0.004 58 154 0 322
1571 1973 115 0.216 .28 §,92¢ 7,71 i 7,734
1972 1974 3,128 b. 383 4831 4,189 28,111 326 & 128,437
1973 1977 35t 0.899 0,932 1,344 10,858 & 295 e 11,181
1974 1978 37 G.082 0,084 1,193 & 799 & Ge 799
1973 1979 1,244 z2.137 2.281 3,927 = 18,486 & 0 e 16,486
1976 1580 8,820 17,524 18.278 3,192 47,835 e 1,948 & 465,835
1977 1981 1,174 1.898 Z. 140 630 e 20,786 & 3,506 e 24,8728
1978 1982 129 4,204 0.223 Bl e 1,624 & 193 e 1,217
1979 1783 1,449 2.8%% 3.000 i,587 e 15,926 & 0p 16,234
1984 1984 11,033 11.469 12.171 1,37 e 78,i%h p
1981 1983 4,112 St m

1,907 4,028
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TABLE 8 (cont'd).
1983 PREDICTIONS

GATES CREEK SOCKEYE BASIC DATA

3 Survival 32} 32

Broed  Return fry io Gtandard 2 Harine
Year Year 4{21/3(2} §{2} Length Circuli Count Growth
Year 1 Vear i+ Ratio {1y ind {cai  {n} we/sg w/sg  (n) (ca 8ETX)
BRYR  RTNYR 4232 FTaz2 3250 32W05E  3EHSE 1246
1948 1932 # R & - 0 - - 0 -
1949 1933 HA NG O - {i - - 0 -
19540 1934 N W0 - 0 - - 0 -
1951 1933 N B 0 - @ - - G -
1952 193 HA MO - 0 - - 0 -
1933 1957 164 M6 .30 3 W0 2.2 it -
1934 1958 NA R 0 - ] - - { -
1933 195 £3 0 - ] - - G -
1935 1960 24 W7 814 7 18.43 1B.43 6 -
1957 1581 13 B 5 37.00 & 19.86 20,33 0 -
1958 1942 It M6 - i - - g -
1959 1983 7 NA 127 39.89 108 24.72  74.Bé 4 -
1540 19464 &8 NA 26 40,15 3B 20,84 711 i -
1941 1945 13 B& 106 38,51 80 23,33 640 37 B4.29
15462 1944 Z W 13 377 § 21.88 22.13 i -
1943 1987 g W 3 I 17 2.4 2150 { -
1944 1968 3! g 117 38.34 97 Z6.51 20.%  Th 9i.B4
1965 1949 8 Ba 88 38,23 6% 20,77 Z2.8¢0 | -
1945 1974 1 5 Bl 3H.47 0 - - ] -
1547 197 3 NAO230 39.06 201 23,39 2385 4% 8743
{948 1972 yat 1035 204 4l.el 204 22,59 22,77 131 90.6%
19469 1973 3 6.931 107 I7.80 102 21,41 ZE1¢ 4% BR.8Y
1970 1974 1 &.31% 69 3841 5% 21,78 21.81 & -
1571 1973 2 3260 115 39,76 106 17.99 1983 47 BE.IG
1972 1974 3 {857 194 4076 187 2144 21,74 51 94,94
1573 1577 8 1,171 228 37.4% 195 16,18 18,41 47 HT.(E
1974 1978 1 §.951 143 40,34 145 19.54 20,28 0 -
1973 1979 3 ¢.82% 229 37.93 204 20,94 24,03 3 84,64
1576 1789 3l 0,373 217 3.8 1EF Le0L LEB3 0 B0 94007
1977 198t 34 G971 163 34,08 139 20,28 20,83 101 E2.i4
1978 1982 3 G450 91 310 &7 1E7: OITLTL 69 90,04
1579 1983 19 0.53% 709 35,90 175 18,43  20.9% %9 BL.14
1980 1984 Zh G.53% 209 3A.47 168 19.26 20,40 125 BY.7H
1961 1983 112 7.8 9% 15,24 2305 55 LYY
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TABLE 9.

1985 FREDICTIONS

LATE NADINA RIVER SDCKEYE BASIC DATA

Fry Total
{2 Tatal In Channgl Fry

Brood  Return Effective fnly Production Jack 3(2) Adult 4¢2) Adult 5{(2) Total
Year Year Females {aillions) {aillions! Return Return Return Adult

Year i Year it4  Year i Year i Year i Year i+3  Year i+4  Year i+5 Return
BRYR  RTHYR TEF FRYCE FRY 32 42 a2 TADULT
1948 1932 - - - N.D. 43 ¢ 43
1949 1933 - - - 47 105,878 0 103,898
1956 1954 362 - - ¢ 5,090 7 3,097
1951 1935 85 - - ¢ 281 0 981
1952 1936 § - - 3 g8 227 313
19533 1957 7,2h1 - - 115 162,058 138 162,356
1954 1958 478 - - 44 4,541 0 4,541
19533 1959 76 - - o 3,753 3,952 7,503
1956 {740 7 - - ¢ 136 o8 214
1357 1761 12,834 - - 296 114,452 179 114,381
1958 1942 357 - - 7 4,547 77 3,024
1959 1963 436 - - 0 16,523 478 17,401
1760 1954 i6 - - 0 709 523 1,223
1961 1545 f,287 - - 7 33,840 352 54,192
1962 1966 923 - - 0 11,692 7,79% 19.492
1963 1967 3,027 - - 185 31 ;649 2,797 38,845
1954 1548 {16 - - o 4,938 569 5,307
1963 1349 5,572 - - 487 53,941 419 94,380
196b 197¢ 73l - - i1 33,580 23,141 96,721
1947 1971 3,903 - - o4 129,871 7,84t 133,712
1958 14972 623 - - 117 40,005 494 40,495
1949 1973 15,498 - - 1,684 104,679 g 108,679
15970 1974 4,133 - - 48 29,634 ¢ 29,836
197 1975 7,854 - - 416 89,314 3,724 73,038
1972 1976 1,326 - - 14 10,052 b2 & 10,714
1973 1977 7,638 9.904 12,123 146 79,101 e 481 e 79,382
1974 1978 7,072 1.001 2.054 e 12,301 e 0e 12,331
1975 1979 8,338 12.113 13.8534 Bie Mi,ibE 53,72% & 306,943
1976 1980 Bdb 1.820 # 1.962 10 e 7,247 & i5e 7,292
1971 1981 7,260 14,213 14.502 i72e 151,455 e 3,730 8 153,183
1978 1982 1,327 2.618 2.523 B e 14,834 ¢ 2,515 e 17,749
1979 1983 Z0,415 19.162 27,045 le 82,32 ¢ 9,740 p 92,269
1980 1984 1,318 1.948 1.991 ie 13,433 0 13,433
1981 1985 10,924 1£.304 17.003 b o

22
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TABLE 9 (cont'd).
1985 PREDICTIONS

LATE NADINA RIVER SOCKEVE BASIC DBATA

L1v}] 4{2} Survival Buryival H2i )

Brood FReturn Return Fer Fry to  Fry to Standard 2 Harine
Yaar Year 4(2)/3(2} E+f. Female 42} Adult Length firculi Count Growth
Year { Year i+4 Ratic Ratio (%) ) {cal  (n} wofsg  w/isg (n) {ca 887Y)
BRYR  RTNYR 4232 §Z/EF FT42 FTYADULT JZ5L J2H05E  32SE 3246
1948 1932 HA A A NA - - - - - - -
1949 1953 2,161.18 NA NA NA - - - - - - -
1950 1934 HA 14.07 NA HA - - - - - - -
1951 1935 NA 11.54 jA NA - - - - - - -
1952 1934 .33 22,00 NA N - - - - - - -
1953 1957 1,40%.20 22,31 Hi NA I O3 2.0y T - -
1954 1958 98.72 7.50 NA NA - - - - - - -
1955 1959 N 52.01 ha KA - - - - - - -
1934 19468 HA 17.33 HA ] 2 3590 20,00 - -
1957 1961 393.42 .06 N& WA 22 3803 17 19.00 21.12 - -
1958 19462 706,71 13.86 NA A - - - - - - -
1959 19463 A 37.09 HA HR - - - - - - -
1960 1544 A 43,73 HA HA - - - - - - -
1941 1965 1,646,312 11.32 HA NA I 36,87 319,33 21,47 - -
1962 19466 A i2.647 NA A - - - - - - -
1563 1967 279.29 17.97 HA NA 303900 § 19.25 20.73 - -
1964 1548 A 42.57 NA NA& - - - - - - -
1945 1969 192,94 16.88 NA e 27 415,00 21 19.29 21.00 - -
1964 1970 3,052.73 35.31 WA NA - - 3 17,47 20,33 - -
1747 1971 2,405.02 13.28 NA NA 2 3.%0 4 19,00 19.00 - -
1768 972 341,92 84,00 A A 8 39.13 7 22,43 23.1% - -
1989 1973 96.3% £.73 A e 31 40,06 76 18,73 21,19 - -
1976 1974 $21.58 13.79 WA NA 3 38.58 g 18.40 18.80 - -
1971 1975 166,42 .78 RE WA 22 38,36 15 17.47 1B.77 - -
1971 1876 718.00 7.58 A NA F  37.89 7 19.44 20.78 - -
1973 1977 341.79 8.21 0.65%  0.66% 36 37.17T 0 36 1953 Z20.11 - -
1974 1978 74,28 .96 0,604 0,600 37 3T.BE 2% 19.52 2110 - -
1975 1979 786.5 36.04 2,178 2.27% 151 34,28 151 19.44 19.44 - -
1976 19806 724,70 8,97 0370 0370 5 40.00 3 18.67 18.47 - -
1377 1781 80,53 16,34 o4l 1071 61 35,73 55 19.40 21.25 - -
1978 1982 929.79 7.7 0,518 0.61% 3 3B.&T 7 Z3.50 23.00 - -
1979 1983 B8%Z,529.00 4,04 6,370 0.428 1 3R.00 {20,060 20,08 - -
1980 1984 4,477,687 8.83 0.67% 7 3460 2 20,50 22,50 I 6499
1981 1985 2 3500 2 18,50 18.50 2 B0.48
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Francois Lake was not sampled in 1982,

at Glennanon Bridge on the Stellako River on April 18,

1983.

weight of preserved fish were 95,0 mm and 7.8 g and the

circuli (w/and wo/sg).

had 18.5 circuli wo/sg which was a low count for 3/2's.

juvenile growth is summarized below:

however, smolts were trapped
The length and
smolts had 17.78
Only 2 jacks returned to the area in 1984, These fish

Recent odd year cycle

Brood Age 0 juvenile

Year Length (Date) 3/2 wo/sg c.c. (n) 4/2 wo/sg c.c.
1975 61.3 (9/8/76) 19.44 (151) 18.83

1977 58.4 (8/23/78) 19.40 (55) 20,72

1979 63.3 (8/26/80) 20.00 (1) 20.37

1981 - - 18.50 (2) -

o

The 1lack of jacks precludes analysis of length except to say that

the mean of 35,0 cm was the lowest on record.
normally suggest a poor return,
and the 1983 return of 83,000 4/2 adults,

1984 which had lower freshwater growth may

return,

however,

indicate

The near absence of jacks would
based on the 1982 returm of 1 jack
the return of 2 smaller jacks 1in

a reasonably decent

I am forecasting a return of 150,000 Late Nadina sockeye in 1985.

HORSEFLY

Slightly over 50% of the 1981 effective females were located in the

Quesnel Lake watershed.

The Upper Horsefly River, Lower Horsefly and McKinley

Creek populations (plus miscellaneous streams) accounted for 296,000 effective

females (Table 10) while Mitchell River contained 36,000

effective female

spawners. The basic data exists for Horsefly but little specific information
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TABLE 10.

%83 FREDIC

TIGH5

HORSEFLY RIVER SOCKEYE BABIC D&TA

442] Jack 32} Ta7aL 302 O

Brood Return Effective  Revised Adult 4{2) Retura Per Standard 2 flarine
Year Year Femalss fFeturn Feturn 4(21/3{2) Eff, Female Length Circuli Count Growth
Year i Year i+4  Year I Year 143 VYear i+d Ratio Ratia {n} {cal {n) wo/sg /sy (! {cm EBTX)
BRYR  RTHYR EF 2 42 4232 TRPEF 280 I2H056  32W5E 324B
1948 1752 48 D 1,132 NA 23.83 - - - - - - -
194% 1933 18,839 22,451 453,619 20,30 23.27 325 44,62 (1B (7.2 1B.3¢ 91 93.%
1956 1934 264 34 1,893 53. 68 i - - - - - - -
1951 1953 5 ¢ 413 b 45,97 - - - - - - -
1352 1934 3t { 362 A 10,98 - - - - - - -
1953 1957 44,330 G880 394,893 161,51 12,96 236 42.77 209 17.%% 18.1% 96 94,49
1954 1558 137 ] 0,312 NA 3.7 - - - - - - -
1955 1937 3 0 18 H .52 - - - - - - -
135 1540 38 18 2,533 140,83 t3.46 - - - - - - -
19537 1961 132,960 8,330 547,591 115,93 7.34 273 &80 23 1774 26,47 @0 9i.4l
1938 1542 1,235 21 3,348 123.93 2,73 - - 2 1530 1800 - -
1959 1943 % ] 165 N 3.67 - - - - - - -
1954 1564 123 b 1,469 244,83 .99 - - - - - - -
1941 1965 4H,076 44,164 1,178,314 26,48 17.96 285 43,50 sZih (4.B3 18,70 13 95.8%
1963 1964 34 R 6,670 222,33 .88 - - - - - - -
19463 1967 & 4 §o& A 2598 - - - - - - -
1944 1968 77 g 2,797 N .50 - - - - - - -
19¢ 1949 103,712 14,161 1,399,167 112,93 i3.06 115 42,10 eifl 15,19 18.07 103 %532
19tk 13769 575 28 6,918 247.97 7.3 - - - - - - -
1367 1571 24 11 1,730 159.09 73.38 - - - - - - -
1958 1972 331 ] 484 N 146 - - - - - - -
194% 1573 15,975 £,257 1,482,293 236.90 19.69 =4 42,83 243 (6.26 18.9% 3% 100.80
1970 1974 373 ¢ 20,339 #A 5.5 - - - - - - -
1971 1975 ih 747 A 3.7 - - - - - - -
1972 1874 44 g 1,383 153,47 .hd - - - - - -
1973 1977 101,232 3,014 1,976,638 ¢ 3BA.SI 19.60 9 4083 104 1897 1931 B0 99.75
1975 1578 2,587 e 17,0008 2151 7.0 7 4406 2 60 20.00 - -
1573 1679 105 Ga {;7i3 e it 631 - - - - - -
1974 1580 05 he 1,184 Mh .78 - - - - - - -
1§77 1981 147,631 8,486 3,777,700 & 347.78 298 58 39,34 53 17,68 IH.9% 46 932
1772 1582 3,73 e 162,987 e HA 46,30 4 &073 4 17,30 B - -
1979 1963 238 G & 1,904 e K& .37 - b - - -
1980 1984 38 be BE6 p HA 7.04 0 - - -0 -
1981 1985 294,134 26,382 ¢ 149 44,29 149 15,83 18.26 56 10879
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is available for Mitchell River. Thus, the Horsefly/McKinley stock will be
treated extensively and the Mitchell River stock will be related to the Horse-
fly.

The spawner-recruit relationship for Horsefly sockeye (Figure 3)
does not provide for a good forecast due to the large deviation on a few data
points. The S-R curve does now suggest that larger than previously estimated
maximum returns can be expected, in part, because of the increased use of the
Lower Horsefly River spawning grounds (119,000 spawners in 1981). It would
appear that, as this segment of the population expands relative to the upper
area, the potential production limit will increase., That is, the maximum
height of the S-R curve will rise. For 1985, the S-R curve fit to prior year
data predicts a return of 3.1 x 106 fish (Table 11). This estimate should be
low considering the large Lower Horsefly population as discussed above,

Horsefly sockeye rate of reproduction may be related to spawning and
incubation conditions, While the relationship of discharge during spawning to
minimum winter flow could influence survival in an unstable stream with exten-
sive gravel bars, etc., this does not seem to be involved on the Horsefly.
Rather, a negative relationship between minimum winter discharge and R/Effec-
tive female (r = -0.859%) has been observed (Figure 4). I speculate that low
flows may result in less frazzle ice build-up in the Horsefly River upper area
spawning grounds. Frazzle ice build-up below Horsefly Falls may increase on
higher discharges or may carry down farther downstream into the main spawning
area., The minimum discharge in the winter of 1981-82 was 102 cfs, a below
average minimum flow. The prediction is for a return of 23.3 4/2's per
effective female or 6.9 x 10° total 4/2's in 1985 (Table 11)., A second
environmental variable, i.e. Blue River winter (December-February) air tempe-

rature is also related to Horsefly return per effective female. The mechanism
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here may be in control of minimum flows. The correlation coefficient is
slightly 1lower (r = -0.840%) and would for 1985 predict 21.0 returnees/effec-
tive female or 6.2 x 10° total 4/2's.

No fry enumeration was attempted, however, Quesnel Lake acoustical
surveys of juvenile abundance were carried out in August and October 1982,
The October survey yielded a higher population estimate than the August survey
but was considered to be adversely affected by electrical noise problems. Bob
Johnson recommends use of the August, 1982 estimate. The following data for
BY 1973, 1977 and 1981 (Table 12) have been produced by various techniques and

may not be strictly comparable.

Brood Survey Juvenile Mean 4/2 (x 106) Juvenile to
Year Date Sockege Length Return 4/2 Surv.(Z)
(x 10°) (mm)
1973 8/21-24/74 21.0 ' 2.15 10.2
, )
1977 8/27-29/78 61.90 64.77 Fii4 6.8
10/4-5/78 49,58 73.84 85577
1981 8/10-12/82 50.57 56 .04

10/26-29/82 60.31 70.08

Relating the August data for BY 1973 and 1977 data on juvenile
abundance and adult return produces a 2-point line and gives a forecast of 3.6
b4 106 adults in 1985 for Quesnel sockeye. Considering the lower mean length
of juveniles which is supported by lower jack wo/sg circuli counts, a slightly
lower total might be forecast using these data. On the basis of effective
females, Horsefly River would contribute about 89% of the total or 3.2 x 106

sockeye and Mitchell River would contribute 400,000 fish.

In order to examine production of cycle years, the 4/2 R/effective
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female data were used in regressions with discharge and temperature measure-
ments in the smolt year., No significant relationships appeared in the use of
May Hope discharge, Hope discharge weighted by Chilko smolts (+15 days) and
Quesnel River discharge in late April and May., Winter air temperatures at
Blue River (December-February) gave the best correlation between smolt year
variables and return per effective female (r = -0.63705), Warm winter tempe~
ratures in 1982-83 yielded an estimate of 13,65 returnees per effective female
and a forecast of 4.0 x 106 adults in 1985,

Juvenile growth is available from lake samples, smolts and from 3/2

and 4/2 circuli counts (Table 13),

TABLE 13. Horsefly River and Quesnel Lake freshwater growth.

i ¢

Brood
Year Juveniles Smolt 3/2 circ. ct. 4/2 circ. ct.
Length/Weight Length/Weight w/ sg v/ sg

1949 - - 18.08
53 - 18.19 17.35
57 94,2/8.31 20,47 18.98
61 98.2/6.21 18.75 18.93
65 91.1/7.77 18,07 18.14
69 90.4/7.54 18.92 18.55
73 1 90.0/8.18 19.31 18.99
77 73.84/4.33 (10/4-5) - - 18.94 17 .65
81 70.08/3.80 (10/26~29) 87.7/6.24 18.26

No strong density dependent relationships are apparent between growth and
returns. The BY 1981 smolts were the smallest yet observed; however, con-

tinued good growth suggests that Quesnel Lake could support a much larger
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population of juvenile sockeye, as it apparently did in pre-1913 years,

Returns of 3/2 Horsefly jacks may provide the more promising indica-
tions of 4/2 return. The 1984 jacks were relatively abundant (20,342) and
their length was the second smallest for the cycle (40.29 c¢m). Examination of
fishery fork 1lengths for 1964 and 1968 Horsefly jacks has led to an wupward
adjustment of the mean length in those years. Regression of the 4/2:3/2 ratio
on jack length is improved (Figure 5) (r = -0,907%*; n = 8) which predicts a
ratio of 364:1 or a forecast of 7.4 x 10° 4/2's in 1985. First year marine
growth regressed on 4/2:3/2 ratio is poor (r = +0.3299%8), however, the 1984
jack marine growth was the highest, by far, yet observed at 105,79. Since the
regression is positive, the high marine growth predicts a high (358) 4/2:3/2
ratio, as well. This relationship must be discounted since it operates oppo-
site to most stocks,

In order to estimate the 2nd year growth of jacks, an index was
calculated by subtracting the estimated length at the end of the 1st year
marine annulus from the jack fork length converted from spawning ground stan-
dard length. The 4/2:3/2 ratio was regressed on the resulting index of incre-
mental 2nd year growth. The linear regression (r = -0,948%*, 6 d.f.) and the
log index regression (r = -0.962%*) appear to be the highest significance
level estimators available (Figure 6). These regressions predict 4/2:3/2
ratios of 480 and 509:1, respectively, for the 1985 return and give forecasts
of 9.8 and 10.4 x 10 4/2's in 1985, Attempts to extend this technique to
other stocks has not yielded comparable results and may, therefore, be in-
valid.

The use of 4/2:3/2 ratio predictors may have the higher significance
levels but may be faulty for prediction of the 1985 ratio owing to possible

non-normal maturation rate associated with the very high 1st year marine
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growth, Also, the 1982 lake population had been similar to, if not lower
than, the previous cycle year juvenile abundance, making forecasts of returns
which are double the 1981 level somewhat doubtful. My best estimate of Horse-
fly-Mitchell return in 1985 would be 6.0 x 106 fish of which approximately
350,000 (5.8%) would be Mitchell River fish., It would appear that no adverse
survival resulted from the 1983 El Nino event but rather, the Horsefly popula=-

tion may have survived better than normal as did the BY 1980 Chilko sockeye.

SEYMOUR

Prediction of Seymour River sockeye in 1985 rests on the spawner-~
recruit relationship as no jacks were recovered in the spawning ground
sampling (Table 14). The 1985 return year cycle is one of the two "off"
cycles. The combined off-cycle S~R data predicts a return of 25,000 4/2's in

1985 from an escapement of 5,400 effective females.

SCOTCH

Prediction of Scotch Creek sockeye returns inm 1985 is difficult
owing to the lack of long-term data. Brood year escapement and jack returns
are basically the same as for the 1981 return, which was about 91,000 4/2's
(Table 15). I would, however, estimate that only 50,000 adults will return in

1985.

LATE STUART

Forecast of Late Stuart sockeye returns has relied upon the rela-
tionship of spawners and resulting production, due to the lack of dependabili-~
ty of jack related predictors. The return/effective female vs log number of
effective females relationship in the previous cycle year return (1981) pre-

dicted 16.5/eff. female, while the actual return was 18.6/eff. female (Table
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TABLE 14.

1985 PREDICTIONS

SEYHOUR RIVER SOCKEYE BASIC DATA

4{2) §(2} 32 3(2)

Brood Return Effective Jack 3{2}  Adult $(2) Return Per Standard 32 Harine
Yaar Year  Females Return fleturn 4(2)/3{2) Eff. Female Length Circuli Count Grouth
Yoar i Year i+4 Year 1 Year i43 Year i+4 Ratip Ratio (n} (ew) {n} wo/sg  w/sg (n) lcm EB7Y)
BRYR  RTNYR EF 32 42 4232 42/EF J25L 326056 32456 32HB
1948 1932 1,280 M.D. 29,458 - 2317 ¢ - 10 13.10 14,00 0 -
1949 1933 3,474 733 23,4617 33 .37 0 -0 - - 0 -
1950 1934 4,697 909 161,081 177 34.29 9 - 17 13.18 1371 ¢ -
1951 1933 11,304 125 47,964 44 9 0 - & 13,725 1385 ¢ -
1952 1936 2,780 93 11,136 120 401 0 - 14 15,50 15,79 0 -
1953 1957 2,907 150 44,870 299 15.44 10 41,506 9 15.3% 15.49 0 -
1934 1938 12,463 23,882 428,958 18 34,42 57 44,28 4B 12,29 12,67 0 -
1933 1939 3,178 372 308,773 830 37.63 0 - 0 - -0 -
1954 1940 1,102 26 10,971 427 2.9¢ 0 - 0 - -0 -
1957 1941 7,106 262 11,959 4 1.68 4 41,25 3 17.00 17.00 @ -
1958 1942 44,285 6,184 188,824 3 4,26 0 - 102 10.79 13,57 ¢ -
195% 1963 23,473 409 175,192 428 6.88 16 41,30 14 12,36 13.B6 11 92.44
1360 1964 1,862 a1 B,6%7 171 .67 & 4.7 3 14,40 15,40 O -
1961 1963 1,957 35 23,649 446 3.1 ¢ - 7 15.83 15,43 0 -
1962 1946 27,411 2,937 169,778 58 6,19 0 - &7 11,51 14.82 28 95.30
1963 1967 26,742 147 112,285 764 4,20 0 - 15 13.27 14,07 3 -
1364 1948 1,321 0 17,994 - 13.62 ¢ - 0 - - 0 -
1965 1969 2,530 183 34,107 190 13,61 0 - 0 - -0 -
1964 1970 12,943 658 139,745 212 10.80 17 43,41 14 10.86 15.14 0 -
1967 1971 7,264 bt 214,733 3,284 9.8 0 - 0 - - 0 -
1968 1972 2,064 0 21,963 - 10.64 0 - 0 - - 0 -
1969 1973 3,274 258 14,617 a7 £.46 9 42,10 8 16,30 19.73 O -
1870 1974 3,603 470 223,705 474 62.09 21 42,95 13 11.87 1340 0 -
1971 1975 9,463 1,341 132,033 98 13.99 87 4270 64 12,39 15,58 0 -
1972 1974 1,418 320 56,463 174 39.82 8 42,00 B8 1473 19.63 0 -
1973 1377 1,150 419 23,962 € 5 20,88 10 41,30 0 - - 0 -
1974 1978 25,096 688 e 181,183 e 263 7.22 11 43,09 10 13,20 1470 0O -
1973 1979 15,734 303 e 217,427 e 718 13.81 11 4l.4% 11 13,64 15.82 0 -
1974 1980 4,898 e 18,677 € 374 3.81 3 44,00 2 10.00 12,00 O -
1977 1981 2,883 133 e 17,214 & 372 26,80 4 40,25 4 15,75 1673 4 71.13
1978 1982 36,737 100 e 220,B85e 2,209 .18 0 -0 - - 0 -
1979 1983 24,864 82e 50,768 ¢ 1,107 3.6 3 39.647 4 11.50 1600 5 B5.24
1780 1984 4,616 9e g 048 p 4,228 8.2 1 400 1 1B.00 2300 0 -
1981 1985 3,334 0p 0 - 0 - - 0 -
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TABLE 15.

1983 PREDICTIONS

SCOTCH CREEK SOCKEYE BASIC DATA

3{2) 4(2) 32 3(2)

Brood  Return Effective Jack 3(2)  Adult #(2) Return Per Standard 342 Marine
Year Year Fesales Return Return  4{2)/3(2) Eff, Female Length Circuli Count Browth
Year i Year i+4  Year i  Year i+3 Year i+4 Ratio Ratio {(n) {cal {n) wo/sg w/sg (n) {(cs EB7Y)
BRYR  RTNYR EF 32 42 42132 42/EF J25L J24056 3256 3248
1948 1932 3 ND 3 HA 10.20 0 - 0 - - 0 -
1949 1953 1,003 494 6,023 12.14 6.00 0 -0 - -0 -
1950 1954 19 0 ¢ NA 0.00 0 -0 - - 0 -
1954 1955 NA 0 0 NA N0 -0 - - ¢ -
1952 1954 10 0 33 NA T - 0 - - 0 -
1933 1957 780 294 9,203 3.3 11.8¢ ¢ - 0 - - 0 -
1954 1938 NA 0 1 NA M0 - 0 - - 0 -
1933 1939 NA 0 0 HA W0 = 0 - - 0 -
1956 1960 g { ¢ HA .00 0 - 0 - - 0 -
1937 1961 1,214 24 1,194 49.83 0.99 ¢ -0 - - 4 -
1958 1962 A ¢ 23 NA B0 -0 - - 0 -
1959 1763 NA 0 0 NA N0 -0 - - 0 -
1960 1964 A 0 0 NA A ¢ -0 - - 0 -
1961 1965 295 9 8,073 HA 27,80 ¢ - 0 - - 0 -
1962 1764 1 0 2,17 HA N7 0 -0 - - 0 -
1963 1947 NA 0 ¢ NA N 0 - 0 - -0 -
1964 1968 NA 0 ¢ HA W0 - 0 - - 0 -
19463 1949 777 200 16,437 82.19 2114 ¢ - 0 - - 0 -
1964 1970 236 ¢ 2,936 NA 1254 0 -0 - - 0 -
19467 1971 MA 0 0 NA M0 -0 - -0 -
1968 1972 A ] 0 NA HA 0 - 0 - - 0 -
1969 1973 1,317 129 33,883 282.34 25,72 0 -0 - -0 -
1970 1974 142 0 2,236 HA 15,70 0 - 0 - - 0 -
1974 1975 NA 39 0 0.00 NA 0 -0 - - 0 -
1972 1976 NA 0 0 NA M0 -0 - - 0 -
1973 1977 2,%%8 ¢ 53,081 e NA 18.57 ¢ - 0 - - 0 -
1974 1978 275 0e 3,824 ¢ HA 5750 -0 - -0 -
1975 1979 NA Je 0e NA B0 -0 - -0 -
1974 1580 20 te 286 NA 14,36 B 39.38 B 18.56 22,38 B  94.58
1977 1981 6,702 163 91,100 e 358.90 13.5%9 ¢ - 0 - -0 -
1978 1982 1,091 te 41,506 e NA 36,0668 0 - 0 - -0 -
1979 1983 HA Ge 0e NA HA 0 -0 - -0 -
1980 1984 62 0e 1,283 p NA 20,69 0 -0 - - 0 -
1981 1543 4,887 126 p 1 36,40 1 21,00 27,00 1 B0.40

37



16) or 13% higher (Figure 7). The relationship (r = -0.900%*%) predicts a
R/eff, female of 12,8 in 1985. This would result in a return of 1,54 x 106
4/2's in 1985, Regressions of R/eff. female for Middle River and Tachie River
separately can be used in place of the combined data. These two regressions
predict 13.6 and 11,9 4/2's/eff. female for Middle River and Tachie River,

6 4'2's as well,

respectively, and give forecasts totaling 1.54 x 10
Spawner-recruit curves use the same information as do the empirical relation-
ships above; however, S/R curves require the assumption of a descending right
hand 1limb of the curve. The S/R fit for Late Stuart sockeye stocks combined
forecasts a 1985 return of 1.4 x 106 4/2's (Figure 8). Individual stock S/R
curves forecast a summed return of 1.4 x 10° 4/2's as well.

The use of environmental variables in the prediction of Late Stuart
sockeye was examined. Winter air temperature during incubation and prior to
smolt migration and discharge of the Stuart and Fraser Rivers during smolt
migration were examined in relation to R/S and the deviatioms (%) from the S-R
curve., No relationship accounted for over 35% of the variability and with
only 8 data points was not predictive,

Examination of juvenile abundance in Trembleur and Stuart Lakes in
fall, 1982, presents a mixed picture (see Table 6). The Trembleur Lake popu-
lation should include both Middle River-Late Stuart juveniles and Middle River
tributary-Early Stuart fish, Analysis of lacustrine growth confirms that
these fish do npormally rear together. The Trembleur Lake  juvenile
sockeye/kokanee population in 1982 was estimated to be 6.2 x 10 fish (Table
6) or about 58%7 of that present in 1978. This suggests that both the Early
and Late Stuart populations utilizing this lake will be depressed in 1985,
The juvenile sockeye/kokanee population present in Stuart Lake in 1982 was,

however, substantially larger ét 30.8 x 10 fisgchan in 1978 (19.5 x 10°
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TABLE 16.

1983 PREGICTIONS

LATE STLART SOCKEYE BASIC DATH

42} 2 2 3

Brood  Return Effsctive Jack 3(2F  Adult 4(2} Return Per Standard 3 farine
Year Year Femalas  Retura Return 4{2}/3{2} E+f. Female Length Circuli Count Browth
Year 1 Year i+4  Year 1 Year {42 Year i+4 Ratin Ratio {m) {cel {n} wo/sg wisg {(m) (ca 887X}
BRYR  RTNYR EF 3z 42 4232 42/EF 3z5L J2OS6 32496 J2ME
1748 1952 il ND 327 A - 0 - 0 - -0 -
1949 1933 39,08% 3,437 1,526,534 444,47 KU I - 7 18.3% 1B.3¢ 10 89,40
1750 1934 1,634 391 35,671 42,03 (7.99 0 - b - - 0 -
194t 1933 1,284 0 36,083 MA 45,01 0 - 0 - - 0 -
1952 1936 14 86 3,838 44,84 41,12 0 - - - 0 -
1953 1937 78,484 B30 1,588,072 1,863.13 19,67 20 41,35 19 17.57 17.48 i1 9h.4h
1954 1958 2,687 150 135,111 00,74 .28 ¢ SO S -1 O E. 90 1/ -
1933 1735 3,274 29 36,196 1,730.96 15.33 0 SRS S LA T (LB -
1936 15460 448 0 13,472 A 25.89 ¢ -0 - - b -
1937 1761 304,038 874 1,327,094 1,516.41 4,42 3% 39.060 33 BB iB.AD 16 B2.G0
1958 iva? 13,152 672 33,044 78,93 4,03 ¢ - & - -3 -
1959 1963 §,090 &7 h,092 90.93 1.49 3 36000 9 - - @ -
1960 1964 1,307 27 6,638 245,59 .09 2 4450 ¢ - - 8 -
176l 1965 194,481 143 770,385 5,387.31 L9 0 - ] - - 0 -
1962 1548 7,073 45 53 147 937.93 473 0 - - - § -
1963 %47 1,692 25 11,911 475,44 t0.98 2 &L.G0 @ - - f -
1764 1948 24 ] 1,804 30.10 .18 0 - 4 - - b -
1563 134 122,786 22 1,102,448 4,833,340 g.98 1 3600 1 1906 15.08 1 78,00
1944 1970 4,164 74 71,734 242,61 17.28 1 3700 1 16,00 18,08 O -
1967 197t 897 274 £,294 28.1¢ .02 & 39250 4 1978 0.5 6 -
1948 1972 77 g 27,393 NA 153,03 0 - 0 - - 0 -
1769 1973 114,300 2,736 1,602,892 381,460 £4.02 24 40,38 19 17.21 .32 ¢ -
197 1974 8,027 38 70,5320 221,76 8.79 5 4000 13 13,85 17.69 0 -
1971 1973 735 1,243 63,327 32.72 .38 0 - 6 - - b -
1972 1976 3,411 0 16,180 N& 174§ - B - - 0 -
1973 1977 114,702 290 607,292 & 2,075.87 .16 0 - 1 17,80 26,06 1 98,42
1974 1578 7,311 F72e 41,888e 73.23 J.68 28 40,25 1B 17.50 19.83 ¢ -
1975 1979 3,679 Ue 1%,371 E HA 3458 ¢ - - - G -
1974 1780 1,674 be 3,269 HA .92 @ - 0 - -6 -
1977 1981 75,962 164 1,410,100 213,538,635 ig.5% 1 39.60 1 1B.04 Z2L.00  § -
1978 1982 7,115 923 e Gb,9937 e 417D 8,00 24 37,87 19 i8.le 20.56 16 88.31
1979 1583 1g,711 be 3,750 & HA 0.58 0 - 0 - - b -
1980 1764 87 Ge 7,81t p NA 418 6 - G - - 4 -
1951 1985 120,124 Gp 0 - ¢ - - -
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juveniles). These data may indicate a very successful Tachie River production
or that Middle River fish may have also reared in Stuart Lake. Alternately,
the difference in populations may be solely the influence of juvenile kokanee
and may not be indicative of the size of the sockeye population., Differentia-
tion of the juvenile sockeye and kokanee components on the basis of 1length
frequencies, etc., may help sort out this problem but the analyses are current-
ly not available. Juvenile fish were small in both lakes which may indicate a
larger proportion of kokanee in the lakes.

Smolts captured at the outlet of Stuart Lake on April 27, 1983 are
believed to be Tachie River fish based on data from early samples taken in
past years. These smolts averaged 90.3 mm in length, weighed 7.77 g and had
18,55 circuli (wo/sg). The circuli count appears to be above average for
Tachie River fish. Age 4/2 adult circuli counts have averaged 17.0 (wo/sg)
for the 5 previous returns (range: 16,3-17.3)., Regression of circuli count on
density of effective females predicts an average count of 17.1 circuli for
1985 4/2's, It is likely that the smolts do not adequately represent the
circuli count of 1985 returnees owing to the early date of sampling.

No jacks were observed or sampled in 1984; however, mno real effort
was made to locate and sample jacks, We assume that some did return but we
cannot identify them in either catch or escapement. It would appear that the
jack population was small; however, as stated earlier, 3/2 abundance does not
appear to be well related to the 4/2 return.

The lack of predictive data other than for recruits per spawner and
S/R relationships require use of these in the 1985 forecast. However, the
lack of juveniles in Trembleur Lake suggests a reduced Middle River production

in 1985. My best estimate is for a return of 1.2 x 106 adults in 1985.
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CHILKO

The forecast of "off" cycle Chilko River sockeye returns can be
based on S/R curves for the cycle or on smolt to adult survival related to
environmental variables. The S/R curve for the 1985 cycle predicts a total
return of 190,000 adults or about 180,000 4/2's in 1985 (Figure 9).

The smolt migration in 1983 was estimated at 1.704 x 10 yearlings,
Of this total approximately 1.698 x 10® (Table 17) would be Chilko River
origin while 6,000 would be attributable to Chilko Lake sockeye. Using rela-
tionships of survival for smolt populations less tham 5 x 106 individuals,
Chilko River discharge predicts 12.6% survival or 214,000 4/2's while Chilko
River water temperature was the highest on record and suggests a very low
survival (i.e. 0). Big Creek log December-March air temperatures for all non-
dominant cycle years is negatively related to survival (r = -0,754). The
relatively mild winter air temperature (24.7°F) suggests a 4.5% survival or
76,000 4/2's in 1985. Weighted Hope discharge (137,000 cfs) for all years (r
= 0,560**) predicts a survival rate of 5.9% or 100,000 4&/2's.

Jack returns for Chilko stocks were estimated at 1,678 fish with
1,211 attributable to Chilko River. The jack mean length was small suggesting
that a relatively high 4/2:3/2 ratio might be expected. However, the BY 1977
jacks were the smallest Chilko jacks on record at 37.08 cm and had a 1low
4/2:3/2 ratio of 70:1. This ratio would give a 4/2 return forecast of 85,000
fish in 1985.

My best estimate is for a 1985 return of 100,000 4/2's and, in

addition, 100,000 5/2's and 5/3's should return.
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TABLE 17,

1983 PREGICTIONS

CHILKD RIVER AND NORTH END LAKE GOCKEVE BASIC DATA

Effactive Huaber 4{2}

Females ChilkoRHE Burvival keturn Per 32 32
Brood fibave fige [ Jack 3{(2} Adult 4(2) Age 1 4(2}/  Effect, Standard 32y Harine
Year Canoe Cross Saolts  Return Return  Seplts 3{2} Female Length Circuli Count Browth
Year i Year i (millions} Year i+3  Year it4 to 4{2) Ratic Ratio (n} {ca}  (n)} wolsg w/sg (n} (ca& EBTYI
BRYR EFACC RNESMOLTI 12 42  BA2SURV 4232 42/EF JZ5L JZHOSE 32656 JzH6
1948 364,597 NA 32,000 e 1,643,062 N Sl 4,91 257 42.98 53 10.15 13.28 118 93.469
1949 33,029 3.147 3,732 560,633 17.82¢ 150 16,97 88 42,84 64 12,14 12.22 %2 99.13
1950 6,535 1.170 1,487 183,274 13.66% 123 7.9 18 42,57 93 14,04 14,08 35 86.07
1951 37,563 11,505 3,925 644,911 3.611 144 11,20 153 38,64 129 12.6B 12.68 104 86.92
1952 233,628 24,491 18,732 1,743,929 7.201 94 7.35 180 40.11 1BO 13,15 13.41 132 91.05
1953 94,471 7.690 1,172 514,554 6,697 439 5.45 37 3B.65 88 11,60 11,98 463 54,81
1954 21,247 2,833 12,734 632,132 22,151 52 29,75 116 46,29 203 12,16 12.88 139 B8.48
1935 73,834 9.139 32,418 1,807,963 15.37 43 18.57 193 42.95 193 14,80 14,681 123 96.00
1936 325,872 28,242 13,905 2,379,834 8.437 171 7.30 108  40.80 108 14.26 15.34 31 84.00
1957 83,007 9.438 76 117,342 1.24% 1544 .4l 7 42,43 11 12.91 14,18 i 86.73
1958 70,433 £.895 4,053 278,320 4,047 &9 3.95 265 42,21 216 12,28 12.8% 118 100.74
1959 786,420 32,165 23,792 2,080,497 6.47% 87 8.44 179 36.99 464 11.54 13.32 409 71,52
1960 244,002 33.780 5,472 938,877 2.841 175 3.93 227 40.87 204 11.9h 12,34 140 98.84
1981 15,038 1,592 256 52,713 3,311 206 .51 52 41,04 4B 14,35 14,42 45 86.33
1962 42,123 B.813 10,657 950,609 10.907  9¢ 22.80 29% 42,90 499 17.64 19.43 102 33.54
1963 38,710 2,210 37,579 1,112,861 12,017 30 19.62 132 40,73 132 11,14 12.41 94 97.60
1964 127,724 23,665 7,232 1,818,721 7.69% 251 14,24 80 40.74 Bf 1Z.09 12,51 &3 95,56
1965 19,930 2.34b 1,787 138,555 3911 78 695 38 37.34 A0 11,20 13.737 38 B4.63
1966 102,410 17.355  2b,454 744,469 8,290 28 7.27 340 40.71 340 14.9% 15.87 103 101,57
1967 90,004 9.148 76,734 1,933,329 2131 &7 21.48 197 39.38 197 10.97 14,31 291 96,95
19468 181,912 31,5482 4b,952 2,335,183 7.401 50 12.84 176 41,88 176 13,18 15.59 163  100.43
1949 23,519 3.586 4,126 369,954 10,320 90 14,50 461  39.B0 &1 15.00 15.36 41 91,12
1370 50,924 3.833 16,775 627,337 16,370 37 12,32 225 40.84 224 11.38 13.05 113 94,69
197 90,643 5,672 24,353 571,240 16.07% 23 6,30 297 41.37 287 11.48 13.99 &7 92.48
1972 327,616 20,006 37,001  1,BA1,092 9.30% 90 5.68 198 40.83 162 10.52 1Z.87 9 89.35
1973 36,231 4,149 7,640 180,432 e 4,331 % 5.97 122 40.70 123 12,50 14.62 @b 95.50
1974 76,524 7.057  iB,667 & 047,007 e  7.751 29 7.76 190 41.9¢ 190 14.20 14.57 100 88.0%7
1575 102,022 13,013 8,131 e 1,406,022 ¢ 10.B0% 172 13,786 267 37,21 288 11,25 1%.74 9% 75.90
1974 211,581 25,411 7,798 & 1,571,493 6,181 202 7.43 1061 41,50 101 12,23 15.63 75 88.44
1977 12,832 2,407 2,707 90,813 e  7.321 70 9.62 59 37.68 39 15.74 17.18 3% g9.89
1978 82,724 18. 140 8,327 & 1,083,530 ¢ 5.971 130 13.1¢ 1535 39.8% 123 13.64 13.80 B4 72,50
1979 134,853 21,160 4,119 2 1,435,136 2 6.88Y 353 10,79 177 3B.00 130 11.B6 14,38 &3 87.65
1986 276,084 31.642 3,800 e 3,772,379 p  11.921 450 13.66 110 39.33 125 13.74 13.08 &9 91,35
1981 20,083 1,498 1,21 p B 37.6% 814,13 14,43 7 80.79

1971 - River only, tolal return = 43,201

1975 - River only, total return = 17,376

1979 - River omly, total return = 6,680

1783 - River only, total return = 9,228
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STELLAKO

The 1981 spawning of 12,000 effective females (Table 18) was the 3rd
lowest on record for all "off" cycle years (i.e. 1984 + 1985 cycles).
Spawner-recruit data for these cycles predicts a 1985 return of 150,000 total
adults or sbout 130,000 4/2's in 1985 (Figure 10). The relationships of
R/eff. female vs number of effective females is enhanced by the inclusion of
log Big Creek air temperature (December-March) in a multiple regression (R =
0.736%*), This relationship predicts 8.l1/eff. female or 97,000 adults which
would give about 85,000 4/2's in 1985.

The 1982 fall acoustic survey of Fraser Lake yielded a population of
6.84 x 100 juvenile sockeye and kokanee. The population estimate was quite
large considering the low spawner abundance. Juvenile size was very low (58.5
mm) compared to other years. I feel the juvenile population includes 1large
numbers of kokanee and is not a true indicator of the sockeye population,

Growth in Fraser Lake as indicated by age 3/2 jack wo/sg circuli
count was quite good at 19.33 circuli., While this generally indicates small
populations, the relationship with adult return is not good.

Jack returns in 1984 were estimated to be 106 fish., The length of 6
jacks measured on the spawning grounds was 38.00 cm, equal to the smallest on
record, i.e. 1982. The 4/2:3/2 ratio does not seem to be well related to
length or first year marine growth of jacks. The recent off cycle years have
had small jacks but normal 4/2:3/2 ratios. Ratios have been 1,270 to 1,764:1
for the past 3 off cycle years and within this period some relatiomship with
length can be seen. The jack length and jack production for the 1985 return
are similar to that for the 1981 brood year return. A 4/2:3/2 ratio of
1,764:1 was observed in the latter year. This would give a 1985 return of

187,000 4/2's,
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TABLE 18.

1983 PREDICTIONS

STELLAKD RIVER SOCKEYE BARIC DATA

L3V 4(2} 321 32}
grood  Return Effective Jack 32} Adult 4(2) Return Per Standard 32 Harine
Year Year Females  Return Return 4{21/3{Z} Eff. Female Length Circuli Count Grauth
Year { Year i+4  Year i VYear {43 VYear i+4 Ratio Ratio (n} {cal  {n} wo/sg w/sg (n} (ca €871
BRYR  RTNYR EF 32 42 4232 42/EF 3288 324056 32956 Je
1748 1952 7,242 D 185,173 - 20,04 ¢ - 0 - -9 -
1949 1932 46,23 133 173,402 1,304 31 ¢ -0 - 0 -
1930 1934 77,410 4,630 503,768 193 .68 0 - 182 19.14 19.14 1t 10330
1931 1955 91,413 b 394,045 13,417 &89 2 39.5¢ 2 1%.50 2 | -
1952 1936 19,920 23 73,984 4,084 572 ¢ - 0 - b -
1933 1937 20,388 30 136,192 5,206 7.66 9 - 6 - -0 -
19534 1938 72,273 3,310 1,140,205 344 15.78 7 40,71 7 14,86 14,86 3 98.05
1933 1959 29,937 28 802,477 21,524 20,130 - 0 - -4 -
1934 1960 21,688 92 220,409 2,3%4 16,16 & 39.83 4 16.00 18,00 ¢ -
1957 {561 18,084 B 143,835 17,978 7.97 9 -4 - -0 -
1958 1962 41,581 1,134 323,089 279 .23 2 40,50 U 17000 1T000 0 -
1939 1963 41,872 17 314,918 30,289 12,30 3 3833 3 15,87 15.67 1 E3.63
1960 19684 2,718 19 143,340 7,544 6,31 2% 40,03 ¢ - - 0 -
1941 1565 1B, 13 288 137,046 474 7.3 0 - 25 i5.48 1%.80° 11 99.4%
1942 1966 44,532 100 572,029 3,720 12.83 @ - 8 - - 0 -
1963 1967 41,533 977 713,487 30 17.18 14 26,43 {1 1B.09 18,35 1 87.44
1954 1968 1b,161 194 176,674 880 16.56 0 - 1 1500 15,00 O -
1985 1969 26,479 179 231,140 1,291 t1.28 ¢ - 13 17,86 19,31 0 -
1984 1976 51,509 B33 336,316 404 5,53 0 - 30 13,83 16.B3 7 9A.IS
1947 1971 32,447 288 531,884 1,847 16,38 10 4L.00 17 1600 17.24 5 95.39
1558 1872 13,489 85 125,960 1,481 9.20 12 43,73 8 17.63 17.88 ¢ -
1969 1973 23,629 131 235,729 1,799 5.20 13 42,34 1¢ 19.40 20.30 4 94.73
1974 1974 24,727 1,170 228,808 1%4 B.56 4 42,75 2 IB.00 1B.GO O -
1971 1975 20,147 494 08,759 1,024 25.25 8 &1.00 2 19.50 18.00 2 97.40
1972 1976 19,938 204 711,224 3,484 3567 17 40,00 iB 1872 19.00 7 98,47
1973 1977 15,424 i1 73,341 e 4 &BT .97 ¢ - 0 - - 8 -
1974 1978 23,718 1,804 8 244,805 e 137 10.41 38 42,36 5B 18.66 1B.71 23 97.15
1575 1579 48,451 3,408 2 1,682,571 & 4bb 24,58 130 35.48 226 18.58 19.34 S50 9E.82
177 1985 43,885 170 215,832 = 1,275 3,38 15 40,67 % 16.89 1B.44 4 9203
1977 1981 10,894 74 130,55 e 1,744 t1.98 i1 38.18 B 19.00 21.256 §  BG.43
1978 1982 32,528 B8 e 310,225 ¢ 427 11,38 26 50,69 20 19,23 19.73 &  93.0%
1579 1983 152,383 15 4430868 24,30 303 5 3B.60 3 1B.67 1867 3 BL.3
1930 1584 28,477 130 8 204,781 p 1,345 7.19 16 38.4% 14 19.97 19.57 & 90.5
1981 198% 12,036 106 @ £ 38.00 & 19.33 2817 A BL.9S

47



SUREYVE

T i

R

i

RE

o0

=L

-

o] =} 13

P

0
o0

[spLDSsNoLy |
MU= TeLOL

48

Stellako River sockeye spawner-recruit curve - 1984 & 1985 cycles - BY 1949-1980.

-
FIGURE 10.

LT
L



The best estimate is for a return of 125,000 4/2's. In addition,

approximately 25,000 5/2's from BY 1980 should contribute to the 1985 return.

BIRKENHEAD

A good escapement and success of spawning in 1981 provided 27,200
effective female spawners (Table 19). The S/R curve for recent years (BY
1967-80) predicts a 4/2 return of 311,000 fish, However, moderately high
discharges in fall, 1981 probably reduced the egg-to-fry survival. The rela-
tionship of the deviation from R/eff. female vs number of females curve to
maximum discharge (Nahatlatch River) indicates a below average rate of return
of 6.5 per effective female, or 177,000 4/2's in 1985.

No usable juvenile population information was obtained in the 1982
fall acoustic survey of Harrison Lake., Jacks in 1984 had 18.00 circuli wo/sg
and 22.52 circuli w/sg which are relatively high, probably the result of low
abundance following a modest Weaver fry output and low Birkenhead survival.
Only 3 of the previous 23 brood years have had higher 3/2 circuli counts,
including BY 1975 and BY 1980 jacks, both of which had very poor adult
returns. The relationship between wo/sg circuli count of 3/2's and 4/2 return
for BY 1965 to 1980 (r = 0,728%%, 14 d.f.) predicts a return of 204,000 4/2's
in 1985.

Jack returns in 1984 totaled 4,244 3/2's. This was the second
lowest jack total on record, but the jack length at 33.19 cm was the smallest
on record. The long term relationship of 4/2:3/2 ratio to jack length (r =
-0.,498%%) predicts a ratio of 15:1 for BY 198l1. The forecast return would be
64,000 4/2's. The previous small jacks (BY 1979) were 33.54 cm and gave a
20:1 ratio. Thus, given the recent history of jack production, a 4/2:3/2 of
20:1 or greater could occur.

While some indicators give forecasts of 175,000 to 200,000 4/2's in
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TABLE 19.

1985 PREDICTIONS

BIRYENHEAD RIVER SOCKEYE BASIC DATA

&} 4(2}) A 2

frood  Return Effective Jack 32} Adult 4(2) Return Per Standard 32 Harine
Ysar Year  Fesales Raturn Return 412)/3{27 Eff. Fenale Length Circuli Count Browth
¥ear i Year i+ year i vear i+3  Year i+4 Ratis fatio f{n} {cal (n) wofsq w/sg ial {c@ A
BRYR  RTNYR £F 32 42 4232 42/EF IZ8L IZWOSE T2W3E 3246
1748 1932 34,733 NG 17%,637 - 3.2 143 37,47 170 1433 1599 O -
1547 1533 43,328 44,548 228,462 3 5,27 74 31,330 - - 6 -
1950 1934 41,370 13,166 183,719 14 4,05 137 3708 131 1673 1765 0 -
1951 1735 13,5389 3,161 107,397 3 7.90 195 35.49 197 1671 18.08 i} -
1952 1956 24,744 {4,902 180,767 i2 7.31 81 35.84 &9 1571 1710 O -
1923 1957 16,287 8,209 102,206 1? L35 &5 35.98 50 17.10 1870 6 -
1934 1938 8,635 12,671 128,222 i i4.85 115 35.92 83 13.62 lai4 0 -
1953 19348 g§,183 35,100 221,180 b 57.07 167 38.66 53 13,18 153 i -
1934 1240 27,1536 20,500 209,127 i 7.70 139 36,38 82 14,43 (667 42 88,34
1937 1941 7,068 3,587 37,495 1% S.30 123 3650 26 1631 18.4% 0 -
1938 1942 5,514 21,113 74,628 4 {3.54 57 8.3 59 1422 17.8B 19 33,36
1959 1963 11,388 25,203 188,393 7 16,54 51 36,47 359 13.40 13.87 G0 80,36
1964 15468 19,198 28,566 119,526 4 £.77 359 36,29 &6 14,48 16,33 4l B5.B2
1961 1963 16,550 71,89 47,104 3 6,36 187 3633 140 1633 18.99 &7 8. 87
1962 1366 14,311 21,342 b, 117 3 4.4 756 38.00 249 17.07 20,30 108 89.69
1983 1967 20,769 93,323 281,641 3 3.5 338 37.74 498 15,77 19.11 103 53.%3
1964 1948 27,978 39,238 725,898 b §.07 158 3B.56 157 1676 19.17 &0 93,68
15965 154 g,785 30,607 109,033 4 11.16 765 35,93 282 17.91 20.33 a6 89.27
1946 L1570 3,462 GhH03 135,014 3 11,52 289 34.53 90 16,81 19.87 100 57.31
1947 1971 17,380 54,257 345,358 7 70.78 265 36.68 265 18.73 2143 56 95,68
1368 1972 31,042 21,213 218,223 i0 7.03 195 36.19 147 17.44 Z0.7% 30 82.73
1969 1973 18,324 73,572 451,184 & 71,50 238 35.76 190 1568 19.81 a0 88,43
1974 1974 {3,252 11%,108 331,214 4 27,50 158 36,16 133 1451 186,65 50 94,37
1571 1973 16,143 62,314 243,897 4 {5.23 104 37,78 88 17.89 20.6b L] 93,06
1972 1576 26,202 57,841 424,942 i 16,77 281 37.79 227 15,57 1B.03 30 3,43
1573 1977 28,374 §4,117 229,287 & 3 B.08 106 37.12 91 1k22 16.91 30 91.7¢
1774 1978 83,493 50,341 & 623,781 e i2 7.3 331 37.78 254 13.88 15.67 30 94.82
1973 1975 19,453 7,588 e  B,5i7 e it 440 71 3628 20 19,45 22,70 1B B7.00
1975 1980 50,023 41,184 ¢ 475,35k & 12 9,55 154 36.06 103 14,34 18.08 59 B7.47
1977 1581 12,799 15,380 & 162,714 & 10 1271 09 35.00 122 i5.4h 1B.85 77 Bt.61
1978 1682 48,150 37,6268 598,443 e 16 12.83 271 36,33 i1h 16,15 1B.G8 95 94,50
1979 1983 33,148 12,4508 243,87 e Pl £.53 165 3354 &2 17,79 19.92 84 80,73
1950 1984 12,788 10,228 e 122,310 p iz 7,73 73 3615 47 {B.45 21.81 &l B7.26
1961 1983 27,175 1,288 p 77 33.1% 27 1B.80 22.52 Z& 87.04
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1985, I feel that the 4/2:3/2 ratio would not likely be in excess of 25:1.

The best guess at this time is for a return of 100,000 4/2's in 1985.

ADAMS

The 1981 escapement of 4,200 effective females was the largest off-
cycle escapement for many years (Table 20). Off-cycle Adams sockeye produce
irratically with some disastrously low rates of return mixed with a few ex-
tremely high rates of return (R/eff. female: range 1.65-144,47) ., A geometric
mean of 8.0/eff. female is obtained after excluding BY 1973 data. This would
give a return of 33,000 &4/2's in 1985. No jacks were recovered on the spawn-
ing grounds, suggesting a poor rate of return in 1985.

My best estimate would be for a return of 30,000 4/2's.,

WEAVER

Fry production from Weaver channel in 1982 was estimated at 27.2 x
100 fish (Table 21) with 21.6 x 10° fry from the channel. Log survival from
fry to adult related to log fry abundance (r = 0,641%%) predicts a survival of
0.98% (Figure 11) or 267,000 adults of which approximately 235,000 would be
4/2's. Weaver fry were smaller than normal in 1982, particularly in wet
weight, averaging 0.163 g compared to a 10-year average of 0.183 g, and thus,
may have lower survival than expected. Growth in Harrison Lake as estimated
by jack scale circuli count (wo/sg) is related to adult returns (r =
-0.585%%), The BY 1981 jack circuli count of 19.82 was the 3rd highest since
BY 1965, The forecast based on the existing relationship forecasts a return
of 155,000 adults or about 135,000 4/2's.

Jack abundance was estimated to be 2,848 age 3/2 fish. The rela-
tionships of 3/2's to 4/2's (r = 0,534%%) forecasts a return of 180,000 4/2's

in 1985, The &4/2:3/2 ratio is not well related to jack length, however,
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TABLE 20.

1985 PRED

ILTIONS

ADAMS BOCKEYE BASIC DATA

417} 4(2} 32 3i2)

Brood  deturn Effective Jack 3(2) Adalt 402} 42}/ Returs Per Standard 32 Marine
Year Year Females  Return feturn {2} EHf, Female Length Circuli Count Brouth
Yaar 1 Year i+4  Year i Year i43  Year i+4 Ratio Ratie  (n} {cal  (n)  wo/sg wisy (n} {co BETY)
BRYR  RTHYR EF 32 42 4732 42/EF 3250 324056 324sh 336
1948 1952 8,302 KD 22,87¢ - 2.69 0 - 183 ih.08 16,17 0 -
1543 19533 2,004 5,415 29,434 3 14,70 106 45,28 99 1636 163K 23 9L.09
19340 1934 573,297 9%3,93%  §,177,2%% 15 15.95 220 43,34 211 11,00 11.47 €3 ER.4b
1531 1935 82,094 7,294 o1%,574 71 6.33 ¢ - 191 1214 1238 23 75.H
19532 1936 4,218 1,481 14,320 10 340 0 - o - - G -
195 193 1,623 1,430 29,548 20 18,20 &7 43,70 &3 19.57  20.6B 1% 9%.47
1934 1938 1,056,634 713,573 15,017,122 2 14,20 224 4181 18 16,77 12,62 Bl BR.ZU
155 1959 44,622 11,091 31,321 il 19.G8 ¢ - 119 1L6l 0 13,92 4% §7.43
1334 1940 2,103 335 6,961 13 3.5 U - 0 - - ] -
1937 1961 1,850 16 4,724 170 1,65 ¢ - 2 19,06 2.5 1 101,04
1958 1967 1,638,695 116,539 2,002,680 17 1,22 43t 44,23 363 {115 1516 117 97.18
1939 1963 §9,083 7,457 370,773 3 4,16 210 &2,62 140 12,81 1374 &% 9209
1560 1964 1,322 174 2,333 iz .76 15 43,27 11 153 15.91 6 B5.50
1951 1945 839 204 6,215 30 7.41 10 4340 7 15.4% 18,33 & -
1952 1966 634,084  B9,78% 2,684,475 30 4,23 230 41,40 95 11,01 13,04 30 93,42
1553 1967 79,228 78,569 3,028,444 39 38,22 44k 45,11 387 1L.BE  13.B2 &6 9B.43
i754 1368 3435 2,346 17,163 7 49,57 g - G - - ¢ -
1963 1749 1,160 454 28,817 49 .65 18 41,8% 14 17.3%  El.44 0 -
9% 1970 645,400 94,B25 3,816,791 &9 S.91 2300 44,37 198 11,45 S.02 17 98.18
15467 1971 399,486 65,401 3,043,035 47 7.62 124 42,37 164 1048 1307 45 97.33
1968 1872 2,03 722 26,511 52 7.5h g 4511 B 1423 17.30 0 -
194% 1973 Z,b48 Big 7,722 g .92 1% &Lt 17 1547 18.59 i -
1970 1974 770,674  [55,256 4,945,703 32 6,44 124 42,68 103 1176 1457 37 9011
1571 1975 155,276 20,347 &34,B13 kA 4,09 165 43.88 170 {318 16,32 B8 BRI
1972 157 2,135 4,003 38,141 1] 17.86 47 43.0% 49 14,82 14.43 f -
1573 1577 30 2,087 7,378 8 I3 184,47 21 416 37 1897  19.34 { -
1974 1978 567,891 130,142 e 6,256,038 ¢ 48 .02 11 8303 190 10,99 1435 55 Fi.44
1975 1979 74,416 7,142 8 984,836 & 108 12,40 79 &0.71 100 13.39  15.B6 36 91,80
1974 1954 3,053 06 e 12,630 e 235 4,14 14 4521 21 13,86 17.B1 0 -
1977 1981 Z,472 e B34 e & 10,24 3 3%.40 4 1R3IT 1500 i E9.99
1978 1982 916,972  BL,&A9 & 7,991,071 & 98 8,70 459 4LT70 246 997 1398 T4 BRI
1379 1987 156,431 6,160 = 1,444,745 & 234 7.24 123 39.4% 106 11,28 1411 1% BL.B4
1586 1984 1,811 ale 3,004 p 68 16.78 3 3%.54 & 14,50 17,33 & 7780
1981 17835 4,181 Gp g - G - - 0 -

Includes all Late Eputh Thospson areas except Lower and Hiddle Shuswap Rivers.
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TABLE 21.

1985 FREDICTIONG

WEAVER CREEK SOCKEYE PRODUCTION DATA

Total
52} Total Fry

Brood Return Effective Production Jack 3{2) Adult 4(2) Adult §(2) Total
Year Year Females (millions) Return Return Return fAdult
Year i Year it4 Year i Year i Year i#3  Year it4  Year i+J Return
BRYR  RTHYR TEF FRY Y4 42 92 TADULT
1948 1952 12,663 - MD 125,758 5,877 131,633
1949 1953 7,930 - 74 45,223 9,703 94,928
1930 1934 15,630 - 1,321 171,876 10,960 182,836
1931 1953 7,696 - 576 97,547 19,388 114,935
1952 1954 13,173 - 73 6,376 4,357 10,933
1933 1957 3,142 - 337 194,973 22,897 217,870
1954 1938 13,754 - 2,809 231,060 1,432 232,492
1953 1959 13,037 - 470 71,1435 1,233 72,378
1936 1940 5,893 - 36 20,717 346 21,572
1957 1961 11,111 - 13 7,070 1,731 8,801
195 1942 21,770 - 357 30,406 309 30,713
1939 1963 5,023 - 3| 38,308 900 39,208
1960 1964 4,059 - 6 2,836 1,049 4,623
19461 1943 2,336 - 337 47,944 9,926 37,472
1962 1965 9,403 - B4 44,483 3,371 - 47,B54
1963 1967 8,848 - 4,564 141,293 509 161,915
1964 1768 863 - 78 21,336 3,406 24,962
1963 1969 7,326 10.471 1,129 184,488 19,915 204,330
1966 1970 9,860 14.493 640 73,515 1,939 73,454
1987 1971 10,618 7.0062 1,764 77,288 8,421 86,641
1948 1972 2,202 3.584 2,976 141,823 10,577 132,402
1969 1973 30,404 37.132 3,031 371,634 38,286 409,882
1970 1974 3,003 9.843 7,393 371,993 4,652 374,645
1971 1975 2,456 5.233 10,694 139,569 2,345 144,561
1972 1976 15,024 19.400 7,439 331,589 3,386 & 334,935
1973 1977 24,885 I8.817 4,227 331,296 e 20,089 e 351,365
1974 1978 28,099 43,627 6,714 ¢ 253,970 e 15,653 & 269,623
1975 1979 16,033 25,961 2,813 e 141,661 e 1,479 e 143,140
1976 1980 28,243 37.578 G489 e 271,322 e 15,044 e 286,366
1977 1981 28,510 19,859 2,995 e 145,85 e 14,598 & 160,454
1978 1982 47,313 43.047 5,119 e 939,551 e 173,691 el,113,412
1979 1983 25,702 27.034 1,157 ¢ 158,168 e 16,416 p 174,584
198¢ 1984 43,286 52,403 2,938 e 348,927 p 368,927

1981 1985 22,627 27.213 2,848 p
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TABLE 21 (cont'd).

1985 FREDICTIONS

WEAVER CREEX SOCKEYE BARIC DATA

{21 412} Burvival Survival 2 HZ

Brood  Return Return Per  Fry to Fry io Btaadard 2 farine
Year Year 4{2)/3{2} Eff. Female §(2}  Adult Length Circuli Count Browth
Year i Year i+4 Ratig Ratio $4] (1} (n) {ead (n} wofsg  w/sg (n) (cs 8B7%)
BRYR  RTMVR 4232 42/EF FT42 FTADULTY 3250 324058 32458 3245
1948 1932 - 7.93 - ¢ - b 20017 2216 @ -
1949 193 611 3.7 - [T - 5 Zi.00 28,20 & -
1959 19534 130 11.00 - RA 21 46,19 140 21,97 22,38 0 -
1951 1933 14% 12,468 - HA & 44,83 6 2333 0 -
1932 1954 90 0.50 - Ny 3 45,47 2 22,00 22,00 0 -
1953 1557 37 37.92 - Mpo 15 44,93 13 20,82 22,00 ¢ -
19534 1938 a2 14,80 - HA 228 45,05 196 18.78 19.46 37 117.73
1953 1959 151 3,44 - N6 40 46,20 A0 1B.28 18,80 22 113.50
1934 1950 3735 132 - A2 8000 2 24.00 2400 O -
1957 1541 471 .64 - B 2 41,00 2 21,30 20,90 22 11359
1938 1942 H [.40 - A 29 45,11 25 19.40 .52 7 98.43
1959 1963 3t 7.43 - Moo 10 45,20 9 18,22 19.33 0§ 104,00
1950 1944 A 0.70 - K& 0 - 0 - - 0 -
1961 1943 142 2,52 - KA 3§ 45,97 3¢ 28,31 25,22 7 109.14
1962 1945 330 4.73 - NA 3 A4ET % O17.00 OG0 0 -
963 1547 35 18.23 - NA 271 47,47 231 20,43 22,39 20 106.00
1964 194 275 32,591 - Me B 45,13 0§ 19.44 20,44 0 -
1565 1949 163 23.18 1.76%  1.93% BO 43,46 77 18.B& 20,58 100 102,74
196t 1776 11 NA 0,510 0.52% 459 42.B4 39 19.00 19.69 14 111.94
1967 1971 44 A L0824 26 46,05 104 21,47 22,53 38 108.20
1948 1572 48 HA 3981 4250 113 8L3 15 19,60 Z3.00 3 LA
1949 1573 123 HA L.00% 1107 178 44,43 45 1571 18,248 &7 106.03
1870 1574 30 H4 .78 3.8% 115 43,85 97 17.41 18.89 13 107.92
1571 1973 13 NA 2,670 Z.76% 223 42,27 184 18,77 20.67 10 1123k
1472 1575 43 NA 7Y 1731 230 44,10 202 16,43 18,27 i1 112,73
1973 1977 78 HA 4,83 6,917 268 43,12 30 17,34 19,18 7 9T.E0
1974 1978 38 A 0.587  C.621 113 43,49 104 14,94 16,04 3 107.76
1573 1979 5 NA .93 0.93% 75 43,64 183 Z21.30 21,98 &% 142,49
1974 1780 29 A 0,474 0,500 118 43,08 BA 15,43 17.28 1A 115.02
1577 1981 4 K4 0,730 0.81% 223 40,39 1&1 15,93 18,31 35 10473
1978 1582 184 NA 218 2,590 240 42,30 138 14,90 1603 59 113,42
1979 1982 137 Rf 0,595 0.63% 123 81,27 B6 IB.LS 19.87 42§97
1984 1984 123 HA 0,700 0.70% 230 40,58 179 15.71 22,03 76 104.05
1981 1985 166 41,07 132 19,82 22,72 77 101.01
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continued small jack lengths indicate a continuation of high 4/2:3/2 ratios
seen in the past few years. The average ratio for BY 1978-1980 was 149:1.
This appears to be somewhat higher than would be expected and is weighted by
the high ratio in 1978. A ratio similar to BY 1980 (125:1) would be possible
and would forecast a return of 356,000 4/2's in 1985.

My best guess is for a return of 220,000 4/2's in 1985. An

additional 30,000 5/2's should return as well.

PORTAGE

The 1985 return of Portage sockeye will be the production of 2,950
effective females in 1981 (Table 22). Return per spawner has fluctuated
considerably in recent years but appears to be at a reasonably high 1level
presently. The average rate of return for escapements of 2,000 to 4,000 effec-
tive females in the past 4 years has been 18.6 4/2's/effective female., This
rate of return would give 55,000 4/2's in 1985,

The jack return in 1984 was estimated at 248 3/2's. This total was
low in relation to the escapement but jack length (40.00 cm) was low as well,
The 4/2:3/2 ratio has fluctuated from 12.5 to 263.5:l in the past 6 returns.
The geometric mean of these values is 35.5:1 which would give a 1985 return
forecast of 9,000 fish.

The best estimate at this point would be for a return of 30,000

4/2's in 1985.

SUMMARY

The forecasts of individual stocks, including minor stocks not
discussed, total 8.857 x 106 4/2's for 1985 (Table 23). These production
forecasts can be compared with estimated production in past cycle years as

presented in Table 24, The large age 4/2 forecast for 1985 stems from the
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TABLE 22.

1985 PREDICTIONS

PORTAGE CREEK SOCKEYE BASIC DATA

42 4(2) 32) 3(2)

Brood Return Effective dJack 3(2) Adult 4(2) Return Per Standard 32 Harine
Year Year Females Rketurn Return  4{2)}/3(2) Eff. Female Length Circuli Count Browth
Year 1 Year i+4  Year i Year i+3  Year i#§ Ratio Ratioc (n) {ca} (n) wo/sg w/sg f(n} {ca €E7I)
BRYR  RTNYR EF 32 42 4232 4Z/EF 325L 324056 32456 Jane
1948 1952 .0, ND 0 - - 0 - ¢ - - 0 -
1949 1953 .0, 0 294 - - 0 - 0 - - @ -
1936 1934 N.0. 426 28,087 63.93 - 5 41,20 0 - -0 -
1951 1935 15 18 226 12.56 1533 ¢ - 0 - - 0 -
1952 1956 H.0. 2 0 0.00 - 1t 300 0 - -0 -
1933 1957 2% ¢ 394 - 16,24 0 - 0 - - 0 -
1954 1958 1,729 1,898 35,746 18.94 20,79 16 47.94 16 22,00 22,13 O -
1933 1939 20 16 4,376 273,30 2474 0 - 0 - - 0 -
1936 1940 ¢ 0 0 - - 0 - 0 - - 0 -
1957 1561 20 ¢ 47 - 23 0 - 0 - - 0 -
1958 1942 2,749 893 24,738 27.64 7,00 11 45,36 11 21,55 2L.73 0 -
1959 1963 284 134 3,834 40.33 18,99 37 44,35 30 23.03 Z4.03 € -
1960 1744 0 ¢ 21 - - 0 - 0 - - 0 -
1961 1963 12 2 2,721 1,360.50 226,73 0 -0 - - 0 -
1962 1946 £,326 1,878 76,118 37.34 11.08 ¢ - 0 - - 0 -
1963 1947 1,116 2,207 36,214 23,47 50,37 18 44,83 12 19.92 .17 0 -
1964 1968 S 42 a7 13,60 117.68 0 -0 - - 0 -
1963 1969 587 153 3,308 21.34 5.62 0 -0 - -0 -
1966 1370 15,201 332 30,704 92.48 2,02 B 44,25 B 22.00 24,73 ¢ -
1947 1974 1,983 167 + 4,005 23.98 202 1 39.36 2 27.00 27.00 O -
1968 1972 50 0 1,046 - 20,73 0 -0 - - 0 -
1969 1973 491 3,839 30,773 8.02 AZ.68 62 4374 0 - - 0 -
1970 1974 2,139 1,317 56,751 43.09 26,33 4 4350 4 .25 2,75 0 -
1971 1975 155 2,050 15,812 7.7 102,01 & 43,67 7 19.71 19.71 ¢ -
1972 1976 78 2,127 13,156 6.19 134,24 0 - 3 200 2300 0 -
1973 1977 1,688 14,39 38,101 p 5.49 34,47 133 43,71 0 - - 0 -
1974 1578 4,843 1,430 e 39,941 ¢ 27.93 8,23 10 43.40 8 17.88 17.88 ¢ -
1973 1979 1,634 7228 12,592 ¢ 17.44 7.72 4 4,73 4 21,75 Z3.73 0 -
1976 1780 753 70 e 7,097 12.43 9.43 4 38,75 10 14,40 17.00 0 -
1977 1981 3,923 768 24,098 31.38 6,14 3 37.80 ¢ - -0 -
1978 1982 3,963 1,321 e 69,322 ¢ 52.48 17.49 5 41,60 4 15,00 17.75 ¢ -
1979 1983 2,023 28b e 44,827 e 263.52 32,0 11 39.27 4 16,30 18,83 4 102.5¢0
1980 1984 996 633 e 13,823 p 21.36 13.57 5§ 358 2 26,00 22,00 2  BO0.48
1981 1985 2,951 248 p 7 40,00 7 17.14 20,14 3 93.7¢0
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TABLE 23. Summary of 1985 Fraser River sockeye stock return forecasts and
escapement goals.

4, 50+ 54
Net Escapement
Stock Forecast Forecast Total Goal
E. Stuart 700,000 - 700,000 230,000
Bowron 5,000 5,000 10,000 2,000
Fennell 10,000 2,000 12,000 2,000
Upper Pitt 10,000 30,000 40,000 10,000
Gates 20,000 5,000 25,000 5,000
L. Nadina 150,000 - 150,000 25,000
Horsefly 5,650,000 - 5,650,000 1,000,000
Mitchell 350,000 - 350,000 60,000
L. Stuart 1,200,000 - 1,200,000 225,000
Scotch 50,000 - 50,000 9,000
Seymour 25,000 - 25,000 5,000
Chilko 100,000 100,000 200,000 30,000
Stellako 125,000 25,000 150,000 27,000
Birkenhead 100,000 35,000 135,000 25,000
Adams 30,000 - 30,000 7,000
L, Shuswap 20,000 - 20,000 5,000
Weaver 220,000 30,000 250,000 70,000
Portage 30,000 - 30,000 7,000
Harrison 20,000 10,000 30,000 8,000
Cultus 2,000 1,000 3,000 1,000
Miscellaneous 40,000 - 40,000 7,000
Total Adults 8,857,000 243,000 9,100,000 1,760,000
Jacks —-221,000 100,000
TOTAL 9,357,000 1,860,000
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TABLE 24.
1983 CYCLE YEAR FRASER RIVER SOCKEYE
412) RETURNS FROM MAJOR RACES

CYCLE
YEAR
RACE 1953 1957 1941 1943 1969 1973 1977 1981 HEANS

EARLY STURRT 1,029,437 337,711 1,215,763 252,123 415,253 1,368,181 1,332,552 737,851 840,859
LATE STUART 1,526,554 1,548,072 1,327,094 770,383 1,102,448 1,602,892 602,292 1,416,100 1,236,230
CHILKD 560,635 914,594 117,362 32,713 138,333 369,934 180,432 190,812 205,627
HORSEFLY 463,229 504,123 989,380 1,195,807 1,632,107 1,626,582 1,976,638 4,175,100 1,585,3%
STELLAKD 173,402 156,192 143,833 137,046 231,100 235,729 73,561 130,354 160,177
BIRKENHEAD 228,442 102,206 37,492 67,104 10%,033 451,184 229,267 162,714 173,433
WEAVER 45,223 194,973 7,070 47,944 184,488 371,636 331,296 145,856 166,061

TOTALS: 4,024,942 3,637,831 3,638,196 2,523,124 3,832,984 4,024,138 4,726,038 6,992,988 4,447,783

4(2) RETURNS FROM MINOR RACES

EARLY WADINA 176,90 166,784 122,946 32,276 28,878 13,124 6,874 6,398 49,280
ENDAKD 21,0600 9,709 959 301 483 1 - - 4,089

BOHRON 62,746 70,599 41,008 26,835 16,770 16,003 7,729 8,300 31,249

GATES 590 7,811 1,051 13,840 2,198 3,556 10,858 19,800 7,46

LATE HADINA 105,898 162,058 116,452 93,840 93,961 104,679 79,101 151,455 113,431
PITT 6,085 12,488 3474 26,282 14,943 9,262 16,231 19,014 13,497

RAFT 36,748 30,285 18,932 22,139 18,867 10,279 3,257 3,258 17,971

SEYHOUR 25,617 44,870 11,959 25,649 34,707 14,617 23,962 77,274 32,332
BARRIERE - 170 870 347 197 122 - - 213
FENNELL - - 584 - 255 881 2,805 9,300 1,728

EARLY SCOTCH 6,023 9,795 1,19 8,073 16,526 33,94 55,081 91,100 27,717
CHILLIWACK LAKE - - - - - - - - 0
NAHATLACH - - - - - - - 1,016 377
NOMICH - - - - - - - - 0

UPPER ADAMS - 1,201 - - - - - - 150

E. CHILKD - - - - - - 4,847 1,029 735
TASEKD 16,836 12,308 24 - - - - - 3,674

BIG SILVER 1,232 3,986 703 1,59 M 2,213 - - 1,250
HARR.LK. TRIES. 333 - 38 139 172 - - - 85
ADAKS 29,436 29,548 2,724 6,215 24,817 7,722 88,23 25,314 28,704

LOHER SHUSHAP - 73 99 1,009 1,892 20,352 - 16,544 5,365
PORTAGE 29 394 47 2,721 3,308 30,773 58,101 24,098 14,967
HARRISON 89,875 9,642 82,075 49,772 5,677 20,442 13,393 5428 37,98
WIDBEDN SLOUGH 8,489 9,212 1,354 891 1,822 3,072 - 1,320 3,270
CULTUS LAKE 96,197 112,193 27,018 12,889 31,184 8,517 5th 500 35,890

TOTALS: 684,381 693,277 813,737 324,232 346,330 298,039 370,989 443,248 449,329

<1Es HORSEFLY IMCLUDES MITCHELL RIVER AND HCKINLEY CREEK STOCKS.
#OTE: WHERE RETURNS ARE WOT PRESENT, THEY HAVE BEEN INCLUDED WITH OTHER STOCKS,
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6 fish forecast for the

good production of small Horsefly jacks. The 6.0 x 10
Quesnel system stocks is crucial to the overall forecast. Further examination
of the Horsefly jack length and marine growth relationships are needed. These
may provide better insight for the forecast for that stock. The total non-
Quesnel forecast of 2.867 x 106 4/2's in 1985 is 13% below the average of
3,301 x 10° 4/2's for the past 8 cycles.

The total 1985 forecast includes 500,000 fish of other age groups,

including 3/2's, for a total return of 9.367 x 108 sockeye.

ESCAPEMENT

Net escapement goals for the 1985 sockeye returns have been de~
veloped om the basis of the above forecasts of abundance and the optimum
escapement estimates for major stocks, The Early Stuart goal of 230,000
adults (Table 23) will require an escapement of approximately 450,000 adults
past Mission. This high figure would appear to be needed if upstream removals
continue to increase, The Horsefly sockeye net escapement goal of 1.0 x 106
is based on the need to stimulate the growth of the Lower Horsefly River
population which had 120,000 spawners in 1981 (17.7% of Horsefly River total).
In addition, higher harvest rates on the Horsefly run would negatively impact
escapements of several other important stocks sharing similar migration
timing.

The Late Stuart goal of 225,000 is near optimum. This level can be
achieved with a reduction of harvest rate for fish entering the lower Fraser
River after August 5. It would appear difficult, however, to obtain an
optimum escapement at Chilko and Stellako owing to the small forecast and high
exploitation required on the major stocks.

Reduced fishing pressure after mid-August will be required in order
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to obtain an adequate escapement to Birkenhead River. Reduction of the ex-
ploitation rate at this time would result in excess escapement of Weaver
sockeye to Georgia Strait. However, other minor late run stocks should benefit
from these moves.

The total net escapement of 1,760,000 adult spawners will be
augmented by approximately 100,000 jacks, primarily to Adams River. The net
escapement goal of 1,860,000 sockeye will require a gross escapement of,
roughly, 2,400,000 fish in 1985. The adult escapement goal of 1,760,000 fish
is 31% higher than the previous largest escapement of 1,340,000 adult spawners
in 1957. The escapement level will continue to increase in future cycle years

if growth of the Quesnel population continues.

J. C. Woodey
January 10, 1985
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