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SYSTEMS ARE BEING:
F o STARVED = 7

o | ake sediment cores
o Stable isotope studies-fish, bears, trees
. Revievvs of-_historic catch Ievels



VALUE OF CARCASS
_DERIVED NUTRI ENTS

CARCASSES AREHABITAT

Directly feed juvenile fish
~eed aguatic Insects

Directly feed other ani mals bears, mustellds
cougar, eagles, gulls, ducks, etc, etc.

Appearsto.be notjust N and P, but also C and
trace minerals.

Act of spawnl ngis aval uabl e habi taI miti gatl on




MLETIGATION

* Short ter mto compensate for lack of
escapement y y

— Distribute carcasses

— Distribute:analogs

— Digtribute fertilizer

o Ultimately, fish need to aceomplish nutrient
recycling




“PROBLEMS’ BROUGHT.ON
. BY-INCREASING"
ESCAPEMENTS -

~* Magnification of pathogens to hatcheries
e Delivery of toxic materials

e Selective fisheries

* The"increasein salmonid populationswill
Impact other resources |



DISEASE PROBLEMS 1

o Si-milkameeh River spri hg chi nook.-
ecasystem goal= approx 8,000 (800+/km)
* Recent years close to a quarter-of this

* Spawners concentrated near hatchery
(400/km)

e Catastrophic losses at réaring pond



DISEASE PROBLEMS 2

* Minter Creek ecosystem goals approx.
3,600 coho and 13,000 chum

* Recently, huge runs-exceeded this fod chum

e | ow water concentrated even more

* Many disease problems, but treatable so far



OPTIONS

* ‘Since ecosystem goal's appear to increase

risk to hatcheries on surface water supplles
o Solutions.include:

— Close hatchery

— Install filtration system

— Utilize grouncdwater .

— Do not.allow such high levels of spavvnlng

— Modity rearing/incubation program



TOXICACCUMULATION 1

Sel mon accurhulate PCBs i'n the ocean '.

Salmon transport theseto the|r Spawning
watersheds -

M easurements of some Puget Sound chi nook
show a 6.5kgfish carries 267ug PCB -

An escapement of 10 000 puts 2 7g PCB |nto the
watershed

An escapement of 100;000 puts 27g1nto the
Watershed -



TOXIC ACCUMULATION 2

— SO what?
* A singlekiller whale can contain 200 g PCB
o What is background level inreceiving watershed’?
. Where do they go? Sediments? Riparian ecosystem?

._ * What are the patterns of travel throughthe food
chan?

* Where do-they accumulate?: |
o Studies necessary to answer these questrons



SELECTIVE FISHERIES 1

e For Skagit River chinook there are 3 goals
Identified: _
— WDFW; mid- 705:17 900
— Michael 121,600
— Cederholm 270,350



SELECTIVE FISHERY 2

» Assume a 31 hatcheny'to wild in a mixed
stock:fishery

» Assimea .5% survival of hatchery smolts
from release to entry to the fishery

. Assume no hook| ng mortallty



SELECTIVE FISHERY 3

* In order to “ cover” eagh of the escapements
you will need:, » _

— For mid-70s, 10 740,000 smolts

= For Michael, 72,960,000 smolts

— For Cederholm, 162,221,000 smolts

=~ WDFW rel eases about 100 000,000 smol ts per
year




SELECTIVE FISHERY 4

. Far Snohomish coho, usi ng WDFW's st'ream
catal og estimate of available habitat at'SLF and

applying Bilby’s 0.15 kg pér square metre
(bankfull) per spawner, you need about _400 000

coho

* Ata3:l hatchery wild ratio and 4. 75% hatchery
fish survival you need 25,263,000 smolts. . -

* WDFW. Puget Sound hatcheries do 10,0_00,000 per
year




SELECHVE HSHERY -
SOLUTIONS

° Don t conduct mixed stock flshen&s

* Lower escapement goals at the expense of
ecosystem productlwty : |

* Triage



INCREASE IN'SALMONID
NUMBERS

o As salmonld numbers Increase, they exert
more predation pressure onother species
such as herring;, rockfish, etc. Must
effectively. manage them.

o Assalmonid numbersincrease, they are
preyed on by other speciessuch as: = -
pinnipeds, whales, birds, etc. How do we
deal with that occurrence’P



WH ERE DO-WE HEAD FRQM
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