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€ Anadromous Nutrient Pump
(Stockner 2003)

& o the ‘Nutrient Shadow’ (Murota
210/0)6)

“Salmonids are the critical energy
and nutrient link between aguatic
and terrestrial ecosystems..”
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& s Reduced productivity, fewer
S priedators and scavengers -
& Sguamish R. eagles

= e5ockeye/grizzly bears in Rivers
= Inlet, BC

St e [iming of mink reproduction in
Alaska (Ben-David)
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Seent data. indicate that.Salmonrana®
CIfIC Northwest terrestrlal & aduatic
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. emchen et al. (2003) show strong links between salmon
"UtHents and riparian vegetation and tree growth on QCI.

- Jauquet et al. (2003) show multiple-links of salmon

,.---—_:..—*-—

= -
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= carcasses/nutrients to wildlife biodiversity and estuarine nutrient
~  dynamics in Kennedy Creek, WA.

- review by Cederholm et al. (2000) identified 137 species of
birds, mammals, amphibians and reptiles as
predators/scavengers of salmon spawners.
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Figure 5. Some food web beneficianes of Pacific salmon nutrient in freshwater. estuarv and neean anvirnnmante
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B5ediment cores from sockeye lakes (Finney et al.,
=2000)

= ctream food web analyses (Bilby et al., 2000;
-_ Wlpﬂl et al., 1998, 1999, 2002)
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Population cycles
of salmon vary drastically
over millennia
By SCOTT SIMPSON

Pacific salmon populations were in
drastic fluctuation for thousands of years
before human activity began showing an
impact on spawning stocks, according to
a Canada-U.S. research team in an arti-
cle to be published today in Nature.

Using sediment samples from the bot-
toms of remote Alaskan lakes, a team of
paleogeologists and marine biologists
have unearthed evidence of the rise and
fall of sockeye salmon populations over
a period of time exceeding 2,000 years.

In some cases, the sediment shows
that troughs in salmon abundance per-
sisted for several human lifetimes.

Climate change is suggested as the
cause — the researchers say they were
shocked to document very low popula-
tion numbers in the period between 100
BC to 300 AD, solely as a result of nat-
ural fluctuations in weather and ocean
currents and temperature.

“This blows our notion of salmon pop-
ulation dynamics right out of the water,”
says paleolimnologist Irene Gregory-

Salmon numbers through the ages

Scientists measure nitrogen levels in lake mud in order to determine relative abundance of
fish. The higher the nitrogen level in a layer of mud, the greater the

number of salmon carcasses that fell on to the lake

bottom in a given year. Nitrogen data was

compared to historical fish

population data over the past

130 years for accuracy.
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= Several studies.chronicle the

fieaEnitiderofisalmon-nutrHentioss™

_:_ -Reserv0|r impoundment effects — €. g Kootenay Lake, Arrow

= and Kinbasket lakes (Ashley et al., 1999, Stockner 2004)
: - ePworshak Reservoir, Idaho (Stockner and Brandt 2006)
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Grande Ronde River System
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e 955 off salmon-nutrents has results in sharply
B declining stream and lake ecosystem productivity
S and biodiversity.

e iiese declines have occurred over many
decades, and are often confounded by additional
factors such as forestry, agriculture,
nydroelectric development (dams).

e e In most all salmon supported lakes/reservoirs

= the loss of salmon-nutrients has led to
planktivore/piscivore stock collapses and in
some cases extinction (Sockeye/Kokanee, Chinook, Coho)



dt are some.optionsfor stock
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1 Stream Fertilization in BC

= Salmon and Keogh rivers —
' fertilization results
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“KEeodirRIVEiertilization.—summary. results

SALMON NMUTRIENTS. CLOSING THE CIRCLE 9
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FiGure 4. A. Estimated total P contributions from adult salmon accruing to the Keogh River and estuary in the
predisturbance early 1900s and in the 1980s. B. Total kg P input and autotrophic biomass production potential
in Keogh River normalized to km* wetted area before and after disturbance. (B. Ward, B.C. Ministry of Fisheries,
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2. Lake Fertilization

F Nutrient Supplementation — British
= Columbia’s Lake Enrichment Program
1975-2005






LAKE ENRICHMENT FOR SOCKEYE SALMON
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Hydroac'-— tiansects of Kokanee before and 3 years after
nltrient supplementation
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Temperafe Lake/River impoundment production response, >45°N latitude
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=The strategy.. -

_ — ———
SUEationale for ‘nutrient stupplementation’Is to restore the
SalMERENUtHENS torhistoKict optimal levels to enable the
SOSYSLEMILOr Provide sUirCIEnt natiral“forage’ prodlction to
'rJ ntiaIIy [Rcrease juvenile salmonid growth, production and
5L 4 2l (the jump-start’ phase). In time the integrity

(e Biodiversity) of the entire terrestrial/aguatic ecosystem will
Sriespond! to any increased abundance of returning adult
'Pal_monlds e.g. BC's Great Central Lake. However in those
:— —'systems where anadromy has been permanently lost, i.e. some

~PNW:' reservoirs, annual supplementation may always be
required to sustain fisheries potentials (e.g. Kokanee, bull trout).
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