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What are Forage Fish and
Why are they Important?
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Nearshore Forage Fish:

Surf Smelt
(Hypomesus pretiosus)

Pacific Sand Lance
(Ammodytes personatus)
™
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Warning signs:
Bird declines in WA State

-Birds that dive and forage for fish in the
Salish Sea, including this western grebe,
are 11 times more likely to experience
population declines than other birds in
the area. (Joe Gaydos, journal of Conservation Biology)

Bird declines in Washington state

Many species of common birds are declining in Puget Sound and other parts of the state and Northwest. Scientists increasingly
are considering the possibility that declines in forage fish, particularly herring, may play an important role.

These thick-necked birds spend their breeding season on huge lakes but
can be found in winter on saltwater, where they feed on invertebrates
and small fish, usually less than 10 inches long.

Common loon

Percentage change:

64%

POPULATION IN
1978/1979

POPULATION IN
6,413 2,287 2014

These mostly black or gray ducks spend winters on the coast, particularly
in shallow bays or estuaries, and dive for mussels, insect eggs and
herring eggs. In Alaska, there have been large die-offs that some suspect
may be due to contaminants, such as pesticides.

7%

Scoters
(surf, white-winged, black)

230,575 53,248

Long-tailed duck =

These heavy, low-flying ducks often eat shellfish and
feed within the top 30 feet of water.

-94%
82,116 5,177
Western grebe
These long-necked gray, white and black
birds spend time on saltwater bays but
during breeding season are found on -99%
freshwater lakes. They rely extensively on
herring and other forage fish.
g 9 1,404,442 18,351

Marbled
', murrelet

Common murre Glaucous-winged

gull

NOTE: Many of these bird populations are counted using an index, which is designed to help identify trends rather than precise numbers of birds. The
percentage change over time is @ more accurate reflection.

Sources: Washington Department of Fish and Wildlife; Puget Sound Partnership; Seattle Audubon; Woshington Sea Grant MARGARET NG / THE SEATTLE TIMES




Challenges Facing Forage Fish
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Surf Smelt & Sand Lance
spawn on the beach




e TR S

+ A i T B2 2
.*... 3 per ¢ ! e -
T i, . .

¢
A

R L
P R
At B

_iS.Ké“tof';fQi"age fish habitat include:
' -Direct habitat loss

' -Loss of riparian cover

=T

San Juan
Islands and
Sirait of Georgia

Strait of Juan de Fuca



Forage Fish Protection

Protected by law:

...the construction of
all bulkheads or other

bank protection must
not result in a

permanent loss of

surf smelt or Pacific

sand lance spawning

beds...
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Current Survey Goals: Bty

Species & Ecosystem Science

Marine Beach Spawning Fish Ecology
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Sampling Methods
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Sampling Methods.Updated
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Vortex Method

How It works:

The movement of the water creates a pressure gradient
« Material moves from high pressure to low pressure in the middle

PRITE




Seeded Smelt Egg Trials




Historical Surveys Vs. Current Surveys

Historical Surveys: current Surveys:
Maximize potential to Systematic Sample of Puget
document spawning: Sound to model occurrence:

Distribute effort in times and
places where spawning is
thought to be most likely

SmeltSurveys.exe
SmeltSurveysManual.exe




Surf Smelt

» Spawn Year round

North Sound, peak
Spawning in summer

South Sound, peak
spawning in winter
Little known about life

history, ecology, or
abundance.

O

Observed Surf
Smelt Spawning
Since 1972
(266 miles)
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Sand Lance

» Spawn during winter on
fine grain beaches

» Bury in sand to avoid
predators and conserve
energy

Little else known about life
history or ecology

No population estimates or
stock delineation work to
date

O

Observed Sand
Lance Spawning
Since 1980’s
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Historical Surveys Vs. Current Surveys

Historical Surveys:

Maximize potential to
document spawning:

Distribute effort in times and
places where spawning is
thought to be most likely

SmeltSurveys.exe
SmeltSurveysManual.exe

Current Surveys:

Systematic Sample of Puget
Sound to model occurrence:

Sample year round and
distribute effort around the
Sound

Established index sites to
sample monthly

Sample 150-200 sites per month

Sites at least 1.2 km apart

Typical field day: sample cluster
of 20 sites



January — July 2016...

Then started all over

again in August with a

new set of points.






Vortex Method

How It works:

The movement of the water creates a pressure gradient

« Material moves from high pressure to low pressure in the middle

» The elevated cone in the middle reduces the amount of sand that leaves the bowl
« The sieve collects only the material large enough to be an egg

- I




January — July 2016...

Then started all over

again in August with a

new set of points.
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Overview

» Forage fish

What they are and why
are they important

» Beach Surveys
Spawning distribution
Side note on methods

* Questions?




Forage fish

O

Forage fish are:

An ecological, not genetic,
group

Generally small, highly fecund,
schooling fish at the middle of
food webs

A vital conduit between

primary producers and higher
level consumers




What are forage fish & why

are they important? |

Forage fish are:

An ecological, not genetic,
group

Generally small, highly fecund,
schooling fish at the middle of
food webs

A vital conduit between
primary producers and higher
level consumers

Commercially, recreationally,
and culturally important

Currently account for over /; of
overall marine harvest by weight
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What are forage fish & why
are they important?

Forage fish are:

An ecological, not genetic,
group

Generally small, highly fecund,
schooling fish at the middle of

food webs 4
A vital conduit between BN e . ' -
primary producers and higher £\ B %.,,:

level consumers
Commercially, recreationally,
and culturally important

Currently account for over /; of
overall marine harvest by weight

A valuable indicator species of
ecosystem health

Pacificwild.org







Forage fish protection

Washington State Law protects forage fish and their spawning
habitat to:

avoid “permanent loss of critical food fish and shellfish
habitat” (WAC 220-660)

“Marine Riparan” FORAGE FISH SPAWNING HABITATS IN THE
vegetation zone NEARSHORE ZONE OF PUGET SOUND

tidal
mean higher high water line elevation
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Sampling Methods

Collection

e

- Reducing
. - Sample
T et ] Volume
- %
> : g : -’h’
-




Nearshore Forage Fish:

"Marine Ripadan” FORAGE FISH SPAWNING HABITATS IN THE
vegetation zone NEARSHORE ZONE OF PUGET SOUND

tidal
mean higher high water line elevation

Ammodytes hexapterus personatus )y e’

t
v

I

(adapted from Penttila, 2005)




Surf Smelt & Sand Lance
are Forage Fish
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Isolating the “light-fraction”:
winnowing method
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