Engineered Log
Jams on the
South Fork
Nooksack River

LOG JAMS AND SALMON HABITAT

The Nooksack River early Chinook populations have diminished
substantially from historic levels and are listed as threatened under
the Endangered Species Act (ESA). Habitat degradation is
considered the leading cause for the decline of salmon populations
in the Nooksack Watershed. In the South Fork (SF) Nooksack,
populations have been severely impacted by low flows, high water
temperatures, and a general lack of habitat diversity. The lack of
deep pools with hiding cover – which affects holding and rearing
chinook, is considered to be the greatest habitat concern.
Natural log jam on the South Fork Nooksack River near Nesset Farm,
circa 1920

Source: WA Rural Heritage, Mt. Baker Foothills Collection, Nesset Family Farm Collection

Historically, natural log jams were numerous throughout the
Nooksack River, but clearing of log jams and the riverside forests
(known as riparian forests) that produce the large logs that formed log
jams, has drastically reduced their numbers. Large wood and log jams
are a critical component of salmon habitat, forming pools, providing
complex hiding cover, stabilizing river channels and banks, sorting
gravel, and connecting floodplain channels.

HOW DO ENGINEERED LOG JAMS HELP SALMON?

Engineered log jams (ELJ’s) mimic natural log jams that chinook use for
moving up the river and holding before they spawn. Juvenile salmon also
strongly prefer to hide from predators in wood cover. Log jam‐formed pools
tend to be deeper and have better cover from predators and harassment
than pools formed by bedrock or rock bank protection. Habitat restoration
using ELJ’s benefit early Chinook and other aquatic species by addressing
the three factors limiting them most: 1) High water temperatures, 2) Lack of
deep pools with woody cover, and 3) Low habitat diversity. ELJ’s address
these factors by:
 Creating new scour pools (or in some cases improve the quality of
existing rock‐formed pools) with complex cover for holding adult salmon
and rearing juvenile salmon,
 Forming temperature refuges by promoting pool formation in areas of
cool water influence, and
 Providing immediate habitat benefit while habitat forming processes
(riparian forests, land management, etc.) recover.

Engineered log jam (ELJ) with pool formation on the lower South Fork
Nooksack River

Credit: Nooksack Tribe, Eric Stover

SO, ARE THE ELJ’S WORKING?
Since 2001, salmon recovery partners have
implemented 20 log jam restoration projects in
the SF Nooksack, some involving multiple phases
of construction. Lummi Nation and Nooksack
Tribe are responsible for implementing 18 of the
20 log jam projects in the SF Nooksack. Log jam
restoration projects have been very effective at
forming pools and research suggests they form
cool temperature refuges as well. The pools
provide ideal holding habitat for adult chinook
and rearing juveniles and provide refuge from
high, sometimes lethal, water temperatures,
protection from predators or human river users
and fast currents during higher flows.
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Adult chinook holding in an ELJ in built by the Nooksack Tribe in 2012 on the lower
South Fork. ELJ’s and natural log jams create scour pools with complex cover, often
with cooler temperatures, that are a refuge for adult holding and juvenile rearing.

Credit: Ian Smith, lower SF Nooksack Valley resident and restoration professional
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Reaches of the lower SF Nooksack where ELJ’s have been
constructed have seen a substantial increase in deep pools
relative to reaches where restoration has not been
implemented. Each of the reaches where ELJ’s have been
constructed (shown in blue in the graph) have more pools per
mile than the untreated reaches (red). Between 2000‐2003 and
2016‐2018, pools increased from 19 prior to ELJ construction to
52 in the reaches where ELJ’s have been constructed, whereas
pools decreased from 34 to 27 in reaches with no ELJ’s.
Additionally, monitoring has also found that the majority of
adult chinook in the lower SF river during the summer migration
season, are hiding in the pools created by ELJ’s. In late August
2017, biologists snorkeled 4.5 miles of the lower SF and found
that almost 70% (51 of 75) of the adult chinook observed were
holding in pools formed by ELJ’s.

Pool formation occurs on the upstream side of logjams,
as seen here at an ELJ on the lower South Fork
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OTHER LOG JAM RESTORATION BENEFITS
In addition to critical near‐term salmon habitat, ELJ’s can provide multiple
benefits, even for us humans, including:
 Bank protection and roughening to help slow flows along banks reducing
erosion or even avulsion (the rapid abandonment of a river channel and the
formation of a new river channel) risk,
 Local job creation for log‐supply and construction contractors, design and
engineering consultants, agency staff, and material suppliers, and
 Wildlife‐ woody features provide excellent habitat for insects and
invertebrates that benefit birds, other wildlife and the whole ecosystem.
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