
What are forage fish and why are they important?
Forage fish are: super-abundant schooling fishes such as herring, anchovy,
sand lance, surf smelt, sardine, capelin and eulachon. These small fish are
“forage” or “prey” for 100’s of  species from birds, marine mammals & fish.

Pacific herring (Clupea harengus pallasi)
To 9 in. long; spawn on intertidal and subtidal
vegetation

Pacific sand lance (Ammodytes hexapterus)
To 8 in. long; spawn on sand/gravel beaches

Surf smelt (Hypomesus pretiosus)
To 9 in. long; spawn on small gravel/coarse sand
beaches

Northern anchovy (Engraulis mordax)
To 10 in. long; spawn in the water column (summer
months)
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High Intertidal Spawners: Surf smelt and Sand lance

Surf smelt

-Spawn using surf swash during high
tides at or within metres of the log line

-Spawning sediments range from
coarse gravels to fine pea gravels

Pacific sand lance

-Spawn in sand pits

-Spawning sediments range from
fine gravel to sand

Pea gravel: 2-11mm Surf smelt egg on gravel Sand lance egg covered with sand/gravel
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What eats forage fish?  Fuel for the Food Web!
Being the cornerstone of the marine food web, forage fish are the most
important fish in the sea. They connect food energy from zooplankton to their
predators. These predators (salmon, lingcod and rockfish etc.) are prey for
larger animals, such as sea lions and Killer Whales.

Coho (adults)

28% invertebrates
& other fish72% Sand lance
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Chinook (adults)

50%
invertebrates

50%
forage fish

BC Salmon Diets:  Coho and Chinook
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Hundreds of Fish:

Numerous Sea Birds:Many Marine Mammals:
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Surf Smelt and Pacific sand lance Intertidal Spawning Habitat
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Shoreline Modifications: The Primary Threat to Surf Smelt
and Pacific sand lance Spawning Habitat

• Sediment-starved beaches result from:
culverts diverting stream-borne gravels
seawalls, bulkheads and dykes physically blocking the transport of eroding

            gravels from feeder bluffs to beaches
groins and boat ramps interrupting long-shore sediment transport.

• When shade vegetation is lost, sediment temperatures increase and eggs die.

• Wave action on bulkheads and seawalls scours beaches leaving larger, coarser
rocks behind.  Beach slopes increase and habitat is lost.  Coarse sediments
can reduce intertidal and subtidal burrowing habitat for adult sand lance.

• Shoreline armouring (eg. rip-rap) physically buries spawning habitat.

1.  Beach spawning sediments are
largely derived from land. Gravels
erode from“feeder bluffs”.  Streams &
creeks provide spawning sediments to
beaches.  Coastal drift cells distribute
spawning substrate along beaches.

3. Logs and gently sloping beaches
reduce shoreline erosion.

2. Vegetation stabilizes slopes & provides 
crucial shade and a wind break for
incubating surf smelt and sand lance eggs.
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Getting connected with
Forage Fish Matter!

Our goal:  to provide education and training to 
protect intertidal forage fish spawning habitats.

Help us protect food for fish! Contact us: 
Emeraldsearesearch@hotmail.com 

Ramona C. de Graaf at rdegraaf@bms.bc.ca
Wen-Ling Liao at wenling.liao@gmail.com 

What we are doing:
We offer training workshops, expertise, GIS data entry tool,
presentations, and assistance in designing surveys, and
educational materials.

For over three decades, Mr. Dan Penttila of Washington
Department of Fish and Wildlife has worked to protect spawning
habitat of surf smelt and sand lance.

In BC, although the BC Wild Salmon Policy recognizes the need
to protect intertidal forage fish spawning habitat, few people in
government know about the importance of these fishes and fewer
still are doing anything to protect their habitats.

Field training with 
Mr. Dan Penttila, 
WDFW

Stewardship 
groups in action!
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