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| nt roducti on

The B.C. Fish and Wl dlife Branch began stocking Skeena Ri ver
tributaries with juvenile summer—+un steel head (Sal no gairdneri) in
1979. Initially, both snolt releases and fry rel eases were
attenpted on an experinental basis, but in 1981 the snolt program
was abandoned in favor of the fry program because:

i) The rel ease of fry before winter was desireabl e because
expensi ve overwintering water heating costs could be avoi ded.

i1) Smolts produced fromfry rel eases were deened nore desireable
both socially and biologically than hatchery produced snolts.

iii)Fish culture facilities with snolt production capability were
limted in the north.

iv) Two-year snolt rearing prograns did not produce significant
returns.

The first release of 15,000 fry was a pilot project in the
headwat ers of the Suskwa River in 1979. The scale of the Skeena fry
program was increased gradually until present production |evels of
approxi mately 350,000 fry were reached in 1985. Sone fry fromthe 1979-
1982 rel eases were marked with fin or maxillary clips, primarily to
assess freshwater survival at the rel ease sites.

Begi nning in 1985 however, all fry were adi pose clipped and
inplanted with a coded wire nose tag so that run timng information
coul d be obtained fromreturning adults.

In order to assess the effectiveness of the Skeena fry stocking
program information of marked recaptures was exanm ned. Sizeable
returns of marked steel head adults are not expected until 1990, but
sparse data fromearly pilot projects was exam ned as a prelimnary
i ndi cation of the survival of fry released in Skeena River tributaries.

METHODS

Data fromthree sources was used to estinmate the survival rate of
marked fry released in the headwaters of the Suskwa and Zynoetz Rivers

(Fig. 1).

Mar ked juvenile recaptures. (1) Rel ease areas were sanpl ed

el ectrofishing) for marked yearlings and a survival rate was

determ ned. The expected adult returns of these yearlings was then
cal cul ated by applying observed freshwater survivals fromthe Kispiox
Ri ver (Tredger, 1984) and Sal nonid Enhancenent Program Bi ost andar ds.




Mar ked adult recaptures at the commercial fishery. (2) Steel head caught
in the commercial fishery at the nouth of the Skeena River (Area 4)
were sanpled for marked (maxillary clip) adults. The total nunber of
mark returns and survival rate was estimated by applying the run size
and harvest estinmation procedures described in the Skeena River run
reconstruction nodel (Skeena nodel on file, B.C. Fish and Wldlife
Branch, Smthers).

Mar ked adult recaptures at their natal stream (3) Marked (pelvic clip)
adults were recovered during broodstock collection in the Suskwa (1984
run) and a mark-recapture popul ation estimte (1985 run). Survival
rates fromthe 1979 fry rel ease were estimated by applying Suskwa run
size and harvest rates for each year as described in the Skeena nodel

RESULTS AND DI SCUSSI ON

Mar ked juvenile recapture. Forty—two yearlings were sanpled of which 34
were marked. Tredger (1984) estimated the fry to yearling survival of
mar ked fish at 18% (Table 2). An estimated 208 returning adults were
expected fromthe marked yearlings (Appendix 1) for an overall survival
of marked fry to adults of 0.4%

This survival rate nust be viewed with sone caution because of the
nunmer ous vari abl es (ocean survival etc.) that affect the estimtes
after the yearling stage. Average val ues were applied, but may vary
wi dely between rivers and years. Although the survival rate to yearling
is encouraging, it is entirely possible that adult production is
limted by sone other factor later in life.

Mar ked adult recaptures at Area 4. Three marked Zynoetz adults and one
mar ked Suskwa adult were recovered in the conmmercial fishing sanple
(Table 3). The estimated survival rate of marked Zynoetz fry was 0.28%
and the marked Suskwa fry was 0.16% (Appendi x 2).

Once again, these survival rates should be viewed with
consi derabl e caution. Cbviously, a survival calculated fromone or
three marks froma sanple of 1,666 is statistically invalid. In
addition, the maxillary clip proved to be a very poor choice of marks
because they are difficult to detect and even when detected it may be
uncl ear whether it is a clip or hooking/net injury. Steelhead with
potential maxillary clips were discarded fromthe sanple because they
were not healed or did not appear to be a bona fide clip (J.QO Thonas,
pers, comm).

The Skeena nodel is a large factor in the cal culation of surviva
with this method. Although the nodel is conprised of the best data
avai l abl e, a question of resolution of data nust be consi dered because
estimates are used to calculate nore estimates.



Tabl e 1. Skeena steel head fry stocking summary 1979-87,

1

2

3

and expected returns of marked adults.

Maj or (Est) Marked Returns Expected

Br ood Fry Produced (000’s) Mark Ret urn Bi ost andards Qbserved
Year Facility! Total Marked — Type? Year s Survi val s®
1979 FVTH 15 15 K RP 84-86 100 156
1980 Skilokis 11.1 0 --- 8587 66 N A
1981 FVTH &

Fossi | 100.5 51.5 LM 86—88 343 144
1982 FVTH 48. 3 48. 3 RM 87—89 322 75
1983 FVTH 204 0 --- 8890 N A N A
1984 FVTH 112 0 --- 89-91 N A N A
1985 FVTH &

Toboggan 345.8 345. 8 ADCWI 9092 2305 ---
1986 Toboggan 138.9 138.9 ADCWI 91-93 926 ---
1987 FVTH &

Toboggan 375.8 375.8 ADCWI 9294 2506 ---

FVTH —Fraser Valley Trout Hatchery,

(Suskwa River),
Toboggan Creek Hatchery at Smthers.

RP cli
clip,

p - Right pelvic fin clip,

Fossi |

Ski | okis —qgravel
—gravel incubation box at Fossil

i ncubati on box at Skil okis Creek

RMCip —Right maxillary clip,

ADCWI - Adi pose fin clip with coded wire nose tag inplant.

Based on nar ked adul t

returns from Skeena fry stocking.

LMclip -

Creek (Zynoetz River), Toboggan —

left maxillary



Tabl e 2. Esti mated survival of marked steelhead fry released in
Zynoet z River headwaters in Septenber 1981, and sanpled in
August, 1982.

No. marked 1+ parr sanpled®  Survival Est. adult Est. fry to
fry rel eased N mar ked to 1+2 returns® adult survival
51, 500 42 34 18 208 . 004

! Stocked portion of Zynoetz River sanpled the followi ng year (1982)

2 Tredger, C.D. 1984. Zynoetz River Fry Stocki ng Assessnent

Reconnai ssance Report #0140—6, Fisheries |Inprovenent Unit,
Victoria, B.C

S Estimated from S.E. P. Biostandard survivals from 1+ to adult.



Table 3. Estimated Survival of marked fry released in Suskwa (1982) and Zynoetz (1981) River
headwat ers. Marked returning adults were recaptured in the Area 4 commercial fishery,

1987.
Est. fry Est. fry

# marked % of returns Estimated # Est. number to adult to adult

fry expected in 1987 o steel head No. mar KS marked fish survivals  gyrvival
St ock rel eased by age group sanpl ed? detected . 1987 run (1987 only) (all age grp)
Suskwa
Ri ver 48, 312 40% 31 1 30 0. 06% 0.16%
Zynoet z
Ri ver 51, 500 41% 310 3 59 0.11% 0. 28%

! Expected age groups returning to Suskwa in 1987 (3.2+, 4.1+) = 40% (Appendi x 4). Expected
age groups returning to Zynoetz in 1987 (3.3+, 4.2+, 5.1+) = 41% (Data on file Fish and
Wldlife Branch, Smthers, B.C.).

2 From Skeena River run Reconstruction Mdel, (on file Fish and Wldlife Branch, Smithers,
B.C).



Tabl e 4. Surviva

1

of marked fry released in Suskwa R ver

adults were sanpled at the Suskwa River in 1984 and 1985.

headwaters in 1979. Returning

#of fry Year of Ret ur ni ng # Suskwa # marked Est. # of Fry to
rel eased adult Age group adults in marked adults adult
in 1979 returns (% total sanpled sanple intotal run' surviva
returns) N %
15, 000 1984 3.2+ 4. 1+ 3 9. 4% 105 . 007
(40%
1985 3.3+/4.2+/5. 1+
(49% 3 2. 8% 32 . 002
Bot h years
Conbi ned (89% 6 4. 3% 137 .01

Total run as calculated in Skeena Steel head Run Reconstruction Mdel (on file,

Wldlife Branch, Smthers).

Fi sh and






Marked adult recapture in their natal stream A total of 6 marked
adults fromthe 1979 fry rel ease were recaptured at the Suskwa Ri ver
3 fromthe 1984 run and 3 fromthe 1985 run (Table 4). The portion of
mar ked returns expected on each of the 2 years was determ ned from
Suskwa steel head life history data (Appendix 3) and applied to the
escapenent of Suskwa steel head as described in the Skeena nodel. The
estimated fry to adult survival rate was 1.0%

O the three nethods exam ned, this appears to be the nost
realistic because a greater portion of the expected returns were
sanpl ed. The Suskwa run is relatively small and was sanpl ed over 2
years.

Fin clips my | eave data and sanpling sonmewhat open to
criticism Al though each clip was closely scrutinized by Fisheries
personnel, it is entirely possible that they were lost in the wld.
This seens unlikely however, since all mssing fins were the
desi gnated right pelvic and none were m ssing from non—desi gnat ed
fins. Conversely, clip regeneration is possible frompoorly clipped
fry and may have been extrenely difficult to detect in the field. For
this reason, survival rates of marked fry are probably conservative.

CONCLUSI ONS AND RECOMMENDATI ONS

Accurate survival rates of marked fry released in the Suskwa and
Zynoetz Rivers were inpossible to determ ne because sanple sizes were
too small and the resulting estimates were statistically invalid.
Nevert hel ess, the data were the best available and as a prelimnary
eval uati on of the Skeena fry program

The anal ysis of data fromthree sources indicated that the
survival rate of marked fry fromthe Suskwa and Zynoetz Rivers ranged
from
0.0016% to 1.04% (Table 5).

More reliable data should be gathered fromthe |arger returns of marked
adults in 1990. To obtain the nost information fromthese returns,

i ntensi ve sanpling of the Area 4 commercial catch should be carri ed,

out as well as natal streamsanpling for returning marked adults, so
that results fromboth sources may be conpared. In addition, a well
advertised head recovery programin the Skeena sport fishery may assi st
in the collection of data. Intensive sanpling on several fronts wll
provi de inproved data on survivals of stocked fry while inproving stock
specific mgration tine data.




Table 5. Summary of three sanple nmethods used to estimate survival of marked fry rel eased at
Suskwa and Zynoetz Rivers during 1979 —1982.

Mar ked fry Estimated return Fry to adult
Rel eased Sanpl e of marked adults Survival (%
Ri ver Year Nunber (000's) VYear Met hod Sanmpl e year All Sanmpl e year All
Only years Only years
Suskwa 1979 15 1984/85 Marked 5, 156 9.1 1. 04
spawners
Suskwa 1982 48. 3 1987 Area 4 30 75 0. 06 0.16
Cat ch
Zynoet z 1981 51.5 1987 Area 4 59 144 0.11 0. 28
Cat ch
Zynoet z 1981 51.5 1982 Juvenile --- 208 --- 0. 40

Sanpl i ng
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APPENDI X 1



Cal cul ation of fry to adult survival fromjuvenile sanpling

In 1981, 51,500 marked (maxillary clip) steelhead fry were
rel eased into Zynoetz River headwaters. The area was sanpled in
the followi ng year for the presence of nmarked 1+ parr. Estination
of the potential adult returns fromthis fry rel ease was nmade
using the foll ow ng procedure:

No. of fry rel eased 51, 500
oserved survival to 1+ 18% 9, 376
Estimated survival to 2+ 37% 3, 469
Estimated survival to snolt 5094 1,734
Estimated survival to snolt 1298 208
Fry to adult survival 208/ 51, 500 . 040%

', Tredger, C.D.MS. 1984. Zynoetz Ri ver Reconnai ssance Report.

2 Tredger, C.D.MS. 1983. Kispiox River Reconnai ssance Report.

i. Tredger, C.D.1987. Pers. Conm

Bi ost andar ds.



APPENDI X 2



Cal cul ations of fry to adult survival rates

Marked fry were released in Zynoetz River headwaters in 1981 and
Suskwa River headwaters in 1982. The 1987 commercial harvest of Area 4
was sanpled for returning nmarked adults and 4 were found in the sanple.
The fry to adult survival was determned fromthe foll ow ng
cal cul ati ons.

Suskwa Zynoet z Dat a Source
No. marked fry rel eased 48,312 51,500 Fish & Wldlife
No. marked adults recovered 1 3 Thomas & Assoc.

Proportion of Area 4 catch sanpl ed 0.199 0.199 Thomas & Assoc.
Total Area 4 catch 157 1, 556 Skeena model .
Total run (catch & escapenent) 920 6,115 Skeena nodel

Portion of marked adults expected

in sanpl e year 40% 41% Fish & Wldlife
No. of each stock sanpl ed 0.199x157 = 31 0. 199x1556 =
310

% of each stock 1/31 = 3.23% 3/310 = 0.97%
Est. return of marked adults 3.23x920 = 30 0.97x6115 = 59
Fry to adult survival 30/ 48, 312=0. 06%

59/ 51, 500=0. 11%

Total return of nmarked adults

all years (30x100/40 = 75 (59x100/ 41 =
144

Overall fry to adult survival 75/ 48,312 = 0.16% 144/51, 500=
0. 28%

1 Skeena steel head Run Reconstruction Mdel (on file B.C. Fish and

Wldlife Branch, Smthers).
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Appendi x 3 - Steel head trout age groups from Zynoetz River 1978 (n

= 116) and 1979 (n

68) .

Nunmber St eel head Nunmber WMal e Nunmber Fenual e Percent of Tot al
Age Group 1978 1979 Tot al 1978 1979 1978 1979 1978 1979 Tot al
3.1+ 5 6 11 4 3 1 3 4.3 8.8 6.0
3.2+ 15 12 7 5 2 10 10 12.9 17.6 14.7
3.3+ 1 1 2 1 1 0 0 0.9 1.5 1.1
3. 281+ 5 2 7 1 1 4 1 4.3 2.9 3.8
4. 1+ 9 14 23 7 11 2 3 7.8 20.6 12.5
4. 2+ 50 24 74 17 10 33 14 43.1 35.3 40.2
4. 3+ 2 1 3 2 0 0 1 1.7 1.5 1.6
4. 1S1+ 3 1 4 3 1 0 0 2.6 1.5 2.2
4.1S1S1+ 1 0 1 1 0 0 0 0.9 0.0 0.5
4. 152+ 1 0 1 1 0 0 0 0.9 0.0 0.5
4. 2S1+ 23 6 29 4 1 19 5 19.8 8.8 15. 8
4.2S1S1+ 1 1 2 0 0 1 1 0.8 1.5 1.1
12 16 68 184 46 30 70 38

Nunbers of male and fenmal e steel head of different fresh water ages.
Zynoetz River 1978 (n = 116) and 1979 (n = 68).

Fr eshwat er 1978
Age Male  Fermale Total (% Mal e Femal e Total (% G and Total (%
3. 11 15 26 22 4 7 14 21 30.9 47 25.5
4. 34 56 90 77.6 23 24 47 69.1 137 74.5
Tot al : 45 71 116 100 30 38 68 100 184 100
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Estimated Ti ne Spent on the Skeena Fry Program
Esti mat ed Hours

Brood Stock Collection 400
Facility Mnitoring 80
Egg Takes 300
Fry Rel eases 96
Loadi ng and Unl oadi ng Tanks 20
Facility Start—up 10
Facility Shutdown and Disinfecting 28

Fish Culture Activities and Kispiox and Deep Creek

997 Man Hours

3 FTE in Skeena (8/12 yr.) = 2 FTE x 1827 = 3,694 man hours

997
3,694 = 0.27

Approxi mately 27% of regional technical FTE effort goes toward
Skeena fry stocking



Benefi t/ Cost

Skeena fry stocki ng budget:

Task Sour ce Cost
Toboggan Facility SEP $69, 000
CWI' Mar ki ng SEP 14, 000
Wages Regi on 15,120
Travel, etc. Regi on 10, 000

Total Cost $108, 120

Adul ts produced fromfry stocking:
i) Low estimte 560 st eel head

ii) Hgh estimte 3640 steel head

Adul ts available to angler after comrercial and native harvests.

i) Bulkley/Mrice expl. rates (479 408 steel head (high estinmate)
263 steel head (I ow esti nate)

ii) Suskwa expl. rates (73% 2657 steel head (high estimate)
1710 steel head (| ow estinate)

Cost of steelhead to the sport fishery

i) $108, 120 = 408
$108, 120 +263

$265 (high estinmate)
$411 (high estimate)

ii) $108, 120 + 2657
$108, 120 +1710

$40. 69 (high estinate)
$63.23 (I ow estimate)
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Appendi x 5 -Estimated cost of steel head adults produced fromfry
stocking in the Skeena drai nage. Cal cul ati ons assune a

fry
rel ease of 350,000 and a Regi onal steel head budget of
$113, 000.
Fry to Esti mat ed Estimated Adult Cost per Adult
Adul t Adult Returns Cost per Returns to Avail able to
Sur vi val to Skeena Adul t Sportfishery? Sportfishery
. 00162 560 193 296 365
. 01043 3640 29 1929 56 (%40 if
Suskwa expl oi t
rat es)

1 Combi ned exploitation rate of conmercial and native fisheries
estimated at 47% for Bul kl ey/ Morice (Suskwa is only 27% but used
t he worst case val ues).

2 Lowest survival rate (calculated frommarked adult recaptures in
commercial fishery).

3 Highest survival rates (calcul ated from marked adult recaptures
at their natal stream.



Esti mat ed manpower requirenents during Skeena Fry Program

Sept . Cct . Nov. - Mar. Apr . May Jun. - Aug. | Tot al
Activity |fry rel eases broodstock |facility br oodst ock [egg—takes [shut down
mai nt enance cl eani ng
early broodstock
Hour s 280 70 50 375 420 30 1225
F.T.E 0.91 0.23 0. 16 1.22 1.36 .10 0. 33
Ther ef or e:

Approxi mately 30% of the regiona

spent on the fry program

t echni cal

FTE al l ocation (33% technicians tine)

is



