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Abstract

Fingerling Elwha coho salmon were coded-wire-tagged and ocutplanted above the
Elwha dams to evaluate adult return. This work was undertaken to evaluate
outplanting strategies for restoring cocho to the upper Elwha River. Adult
survival was compared to Elwha hatchery production and to pre-smolt
outplanting conducted elsewhere. In these comparisons, survival data from
previous Elwha fish studies were used to estimate the outplant’s passage loss
through the Elwha dams and its smolt-to-adult survival. Estimated fingerling-
to—adult survival of the outplant ranged from 0.71% to 0.87%, which is higher
than values reported from Washington coast, but lower than values reported
from Puget Sound. Estimated smolt-to—adult survival of the outplant ranged
from 2.16% to 2.51%, which compared favorably to Elwha hatchery smolt-to-adult
gurvival from the same brood (2.40%) and nine other broods (mean = 1.36%,
range = 0.17% to 3.23%). Several factors suggested that adult survival of the
outplant was underestimated, however. Catch distribution of the cutplant was
not significantly different than that of tagged hatchery production of the
same brood, but 29% fewer rack recoveries were observed (compared to tagged
hatchery production of the same brocd). Adult lengths of the outplant were
similar to Elwha River hatchery production.

Introduction

This is an analysis of the adult survival of one coded-wire-tagged group of
juvenile cocho salmon outplanted in the upper Elwha River. Outplanting was
intended to continue for one complete cycle and determine freshwater, dam-
passage, and marine survival, but it was interrupted after the first year
because of other activities related to federal licensing of the Elwha dams.

This report describes adult return from fingerling and smolt stages of this
ocutplant (with allowance for dam passage loss) and compares it to survival of
Elwha hatchery coho smolt releases and regional outplants in other systems.




Information on survival of outplants will assist in Elwha fishery restoration
planning. This information is expected to help shape outplanting strategies
for coho salmon, as juvenile outplants are one facet of Elwha River fishery
restoration.

Tagging and outplanting was a joint effort of Olympic National Park, U.S. Fish
and Wildlife Service, and Lower Elwha S‘Klallam Tribe (LET). In all, 152,525
juvenile Elwha cohc (2.8 gm mean weight; 160 fish per pound) were tagged on
June 22-26, 1987 at the LET Hatchery and outplanted on July 31, 1987, in equal
numbers at three upper Elwha River sites within Olympic National Park. Fish
were moved by truck to a staging site at Sweets Field, then flown upriver by
helicopter and scattered-planted by hand into side channel habitat (Figure 1).
Total cost for personnel, tags, and helicopter service in this effort exceeded
$15,000. Additiocnal details of the tagging and outplanting are reported
elsewhere (Wunderlich and Hager 1988).

Mathods
Survival

Fingerling-to-adult survival was computed by dividing total adult return by
total tag release (after adjustment for tag retention and smolt survival at
the Elwha dams). Total adult return of the outplant group (tag code 051508)
was obtained from Pacific States Marine Fisheries Commission (PSMFC). Total
tag release was cbtained by applying an estimated tag-retention rate (86.9%)
and dam-survival rate {77.7% to 93.8%) to the total outplant.

Smolt-to-adult survival was computed by applying a fingerling-to-smclt
survival value of 32.9% to the cutplant group (Wunderlich et al. 1989), and
the same tag-retention and dam-passage factors as for fingerlings.

Estimated tag retention was based on a 358-fish sample of the cutplant group
taken twelve days after tagging.

Dam survival was based on a coded-wire-tag study of smolt survival initiated
in 1984 when test and control pairs of smolts were released above and below
the dams {Wunderlich 1988). Assumptions involved in using the 1984 results to
egtimate passage loss of the outplant group were:

e The outplants passed the dams as smolta. That is, juveniles were not
displaced from cutplant sites and did not pass the dame at a pre-smolt
stage with different survival than estimated for smolts in 1984. This
posgibility was minimized by scatter planting fish at sites at least 5
river kilometers above Lake Mills.

¢ Smolt survival through the dams in 1988 (emigration year for the
outplant group) was the same as during the 1984 passage study.
Examination of streamflow and exit operation at each dam during the
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spring of both years suggests that survival for coho smolts was
comparable in 1988 and 1984.

+ Tagged and non-tagged fish in the outplant group experienced the same
fingerling-to-smolt and dam-passage survival.

The ocutplant group’s survival was compared to other Elwha smolt releases by

accessing PSMFC recovery data. In this comparison, only complete return data
{brood years 1978 to 1988) were used. Further, Elwha hatchery tag groups in

brood years 1981 and 1982 were aggregated (by brood) because of their small

size and variability in release dates (Table 1).

Recovery distribution

Recoveries of the outplant group and that of a hatchery smolt release of the
same brood (tag code 212256; Table 1) were examined to see if naturally-reared
and hatchery-reared Elwha coho differed in catch distribution and rack
recovery. Observed catches in major reporting areas (mixed net and seine,
estuary sport, and ocean troll from U.S. and British Columbia agencies) were
compared by contingency table analysis (Snedecor and Cochran 1980). The
proportions of observed recoveries of these two groups at the hatchery rack
were qualitatively examined.

Lengthe at adult recovery were gualitatively examined for size-related
differences of the ocutplant versus hatchery releases from the same and
different Elwha broods.

Rasults and Discussion

Employing the assumptions outlined above, the outplant group’s total survival
was estimated at 0.71% to 0.87% from fingerling-to-adult, and 2.16% to 2.61%
from smolt-to-adult (Table 2).

The outplant‘s fingerling-to-adult survival appeared to be within or above the
expected range, but few empirical measures were found for comparison.
Springtime fry plants (400 per pound) in Gray‘’s Harbor survived at 0.2% to
adult, based on measured fry-to-smolt survival of 7% and smolt-to-adult
survival of 3% (Dave Seiler, WDF, personal communication). A summer fingerling
plant (7.8 gm) in the Raft River survived at 0.41% to adult, based on PSMFC
data (tag code 050524). Puget Sound fry plants often exhibit high survival
(compared to Strait of Juan de Fuca stocks) with approximately 10% fry-to-
smolt and 20% smolt-to-adult (2% fry-to-adult) (Chuck Baranski and Dave
Seiler, WDF, personal communications).

The cutplant’s smolt-to-adult survival compared favorably to Elwha hatchery
smolts, especially in recent years (Table l1). Hatchery smolts of the same
brood (1986) survived at 2.40%, while hatchery smolts of all broods (Table 1)
survived at a mean rate of only 1.36% (range of 0.17% to 3.23%). However, in
this comparison, it should be noted that the lcwest hatchery smolt survival
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'(0.17% for brood year 1988) may not be representative because flooding in
1991-1992 reduced coho recoveries in the terminal catch and hatchery racks
(Pat Crain, LET, personal communication).

Although the outplant group’s survival compared favorably to that of Elwha
hatchery smolts, these factors suggest it was underestimated:

s Passage loss through Lake Mills was not included in the dam survival
estimate. Test groups in the 1984 smolt survival study were released in
Lake Mills forebay (rather than at the head of the reservoir), so
mortality in passing Lake Mills was not part of the survival test.

e Terminal area return of the outplant group was likely underestimated
compared to hatchery smolts of the same brood. Rack return of the
outplant group was 29% less (of total observed recoveries) than that of
the same brood year‘s smolt release from LET hatchery (tag code 212256),
probably because the outplant group imprinted on the upper river.

s The outplant‘s tag retention may have been underestimated. Tag-loss
was measured at 13 days (Table 1) instead of 30 days, which is
customary. Tag loss does not stabilize until approximately 30 days after
tagging; however, additional tag loss from 12 to 30 days was likely less
than 1% (Blankenship 1981). If 1% added tag loss occurred, true survival
of the ocutplant group would have been slightly better.

Catch distribution of the ocutplant group mirrored that of the hatchery’s smolt
release of the same brood (tag code 212256). No significant difference was
found qf = 31.1, P < 0.001).

The cutplant group’s overall mean length at recovery (62.8 cm) was similar to
Elwha hatchery smolts from the same brood (66.1 cm) and other broods (range of
54.3 to 67.4 cm) (Table 1).

References

Blankenship, L. 1981. Ccded-wire tag loss study. Technical Report No. 65.
Washington Department of Fisheriesa, Olympia.

Snedecor, G. and W. Cochran. 1980. Statistical Methods. Iowa State University
Press. Seventh Edition.

Wunderlich, R. 1988. Juvenile coho salmon passage at the Elwha River dams: a
comparison of short- and long-term survival estimates. U.S. Fish and
Wildlife Service, Fisheries Assistance COffice, Olympia, Washington.

Wunderlich, R. and S§. Hager. 1988. Coho tagging and outplanting in the Elwha
watershed. U.S. Fish and Wildlife Service, Fisheries Assistance Office,
Olympia, Washington.




Wunderlich, R. S. Dilley, and E. Knudsen. 1989. Timing, exit selection, and
survival of steelhead and coho smolts at Glines Canyon Dam. U.S. Fish
and Wildlife Service, Fisheries Asaistance Office, Olympia, Washington.




-103€01puT Ajeaal uowles oTIToRd

= ¥ {Tejuswriadxa = ¥ fuotjonpoad = 4,

Xzeyoaen zet v°LS ¥ T aTows | bezE 16 | sov'oL | oe/0z/s-S/v 88 a.__
AxsyogeH v6E 1°6S b ITows | 6°%E gv 608°09 68/t/9-1/5 L8 ZESTIT __
KasyojeH ETL'T | 1799 A1 3tows | £°0€ ve vOr‘TL gs/ee/s-v/s 98 962212
AzsqoieH 8Lt £°09 A ITows | L-ge z€ ove‘zL Lgfze/v T Tvettz _—
9w AR L*v9 a ITows | 0°0€- Zb oLL'E va/8/s ;] €2ST1S0
9wy zsT 1729 d 3tows | 0-og- v SLZ'¢ ve/st/s z8 2ZSTISO
9wy 9Z 6°S9 a 3Tows | 0°0€~ €Y 680t ve/sc/y z8 0ZS1S0
9 uny 9zZ z°19 q 3tows | 0*0E~ Ve SeC’'t ve/oc/s z8 LISTSO
Kasyo3eH 96T L°%9 d Itows | L2z ) ozL'L v8/oz/v z8 ZEVISO
mﬂ AasyoieH zoz £°19 d atows | v°8Z T Z8L’L v8/s1/s z8 TEVTISO __
= Aasyoqeq oLz 1°09 d 3tows | 6°¥¢€ v syi’s va/v/9 z8 OEVTSO
= Axayojey rA-1% £°%S d JTous ‘A4 3 4 808’8 £8/€/9 18 6ZTTISO
AaayojeH 6SE v°'8S d afows | €°0€ oF otv’e £8/91/5 18 8ZTT1S0
AzsyojeH £91 £°19 d ITows | 6°E2 9t 6¥8‘8 £8/oe/v 18 LZTTISO __
Xasyoaeq z6 v L9 d 3tows | v°82 9z otv‘ee zg/ot/s 08 £580S0
Azays3eH Zrl 1°€9 d JTows | ¥°82 ve OLE’8T 18/0¢t/v 6L 8ELOSO
Xasyoael g9v 1°LS d 3tows | £°0¢ 95T | 898’LZ 08/9/s 8L 955050
T Y1 {(wd) siep
93718 380 y3buat ;odis ebuys {wb) ss0T | eseeyex aeek spod
939910y 1930l | 3TnpyY | esweToed | eswveteu | Iubrem -bug, | pebbeg o3wp eswaTey | pooad Bwy

* (7dWSd :90anOs) uocwes oUod VYMTFT I0J eiep bBej-axim-papo)d T 81qel




Table 2. Calculation of fingerling-to-adult

for tag group 051908.

o

and smolt-to-adult total survival

Component Value
Qutplant size 151,600
Tag-retention rate 0.869

Tag~-group size

151,600*0.869 = 131,740

Smolt-passage survival'

0.777 to 0.938

Tag-group size adjusted for smolt-—
passage survival

131,740%0.777 = 101,440
to
131,740%0.938 = 123,572

Total estimated adult recoveries

879

Pre-passage smolts’

49,854

Pre-passage tagged smolts

49,854*0.869 = 43,323

Pogt-passage tagged smolts

43,323*0.777 = 33,662
to
43,323*0.938 = 40,637

—  ————————°—
Wunderlich (1988).
Wunderlich et al.(1989).
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Figure 1. Outplant sites in the Elwha River.




