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Now that the first winter has passed with 
the Elwha Dam demolished and the Glines 
Canyon Dam nearly gone, scientists are 
watching how the Elwha River handles 
millions of cubic yards of sediment com-
ing downstream.

 Originally estimated at 24 million cu-
bic yards, scientists have re-estimated the 
total amount of sediment built up behind 
the two dams the past 100 years to 34 mil-
lion cubic yards. The revision came after 
the discovery that surveyors made errors 
while determining elevations in the early 
20th century. 

Scientists believe that 6 million cubic 
yards have flushed out of the system since 
dam demolition started in September 2011.

 “The large plume extending into the 
Strait of Juan de Fuca appears to be made 
of the really fine material, like sediment 
and clay, but the heavier materials, such as 
sand and wood debris, are showing up at 
the mouth, nearshore and within the estu-
ary,”  said Matt Beirne, the Lower Elwha 
Klallam Tribe’s environmental quality 
program manager. “We’ve had deposits of 
silt and sand up to several feet in depth in 
these areas, and even a sand spit develop-
ing from the west side of the river mouth 
and extending east. 

“We’ve had to move around some of our 
water quality and sampling instruments to 
deeper locations in the estuary to avoid get-
ting buried.”

 As the sediment flushes out, it is restor-
ing the beaches at the mouth of the river. 

For decades, the beaches were noted for 
their cobblestone terrain because the dams 
prevented a regular downstream transport 
of silty and sandy material. Since dam re-
moval, the beaches have started to fill with 
sand, creating better habitat for shellfish 
and forage fish.

 At the same time, the sediment has 
clogged the National Park Service’s in-
dustrial water treatment plant and, in turn, 
affected the tribe’s hatchery water intake 
system. The plant was built to treat river 
water for industrial use, such as the tribe’s 
hatchery, the local paper mill and the state’s 
chinook rearing facility on the river.

 While the plant receives upgrades and 
repairs, the deconstruction of the Glines 
Canyon Dam has been put on hold until 

April 21. The dam still is expected to be 
fully removed by the end of 2013.

 All the sediment-laden water is coming 
from the former floors of the now dewa-
tered Aldwell and Mills reservoirs. The 
tribe’s revegetation crew has been planting 
native vegetation throughout the exposed 
lakebeds during the past year. Oceanspray, 
Nootka rose, Douglas fir, snowberry, elder-
berry and thimbleberry plants are growing 
on the new banks of the Elwha River.

 “We’ve been out here practically daily 
for a good year now watching how the river 
has changed,” said Phillip Blackcrow, the 
tribe’s revegetation crew supervisor. “It’s 
been pretty wild seeing old-growth stumps 
and trees emerge as the lakebeds have 
washed away.” – T. Royal

Elwha RivER REstoRation

Sediment Level Estimate Increases

The Lower Elwha Klallam Tribe has collected, tagged and re-
located adult coho salmon from lower Elwha River hatcheries 
to two tributaries, Indian Creek and Little River, and the river’s 
mainstem. The effort, in its second year, was in partnership 
with the Washington Department of Fish and Wildlife and the 
National Oceanic and Atmospheric Administration.

In December, 318 fish were released to encourage spawn-
ing in the tributaries located between the two dam sites, but 
unaffected by dam removal. Another 10 fish were released 
into the mainstem above the Highway 101 bridge.

 Prior to release from the state’s Elwha River chinook rear-
ing facility, the gender, length and coded-wire tag (CWT) of 
each fish were noted. The CWT, inserted in the snout of the 
fish at a young age, informs fisheries managers when and 
where the fish originated when caught by fishermen or upon 
its return to a hatchery.

 In addition, a tag was attached to each fish’s dorsal fin so 
the tribe and agencies can track its release date and location 
if caught. The 10 fish released into the mainstem were outfit-
ted with just radio tags so the tribe can track their migration 
patterns using a telemetry system. – T. Royal

Fish Released into Elwha River, Tributaries

The sediment flushing out of the Elwha River is starting to develop a sandbar that extends east 
of the mouth.
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Staff from the Lower Elwha Klallam Tribe and Washington Department 
of Fish and Wildlife tag fish that will be released into tributaries of the 
Elwha River.
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The Sauk-Suiattle Tribe is determined to eradicate invasive 
knotweed in its watershed.

Knotweed is a fast-growing invasive species, and some infesta-
tions are so extensive that all natural resources managers can do is 
control its spread. The plants can grow 15 feet tall and crowd out 

native vegetation needed for quality fish and wildlife habitat.
“During the fall, knotweed plants transfer significantly more nu-

trients from the leaves to the roots than do native riparian plants. 
When they drop their leaves, fewer nutrients are available for bac-
teria, insects and fish,” said Andrew McDonnell, Sauk-Suiattle 
natural resources field coordinator. “Knotweed has no value for 
wildlife and is detrimental to salmon.”

The Nature Conservancy tracked and managed knotweed in the 
Sauk watershed from 2001 until the Skagit Fisheries Enhancement 
Program took leadership. Sauk-Suiattle joined the project in 2011, 
supporting knotweed eradication with McDonnell as field coordi-
nator and a crew from the Washington Conservation Corps.

Each year, the crew spends six weeks surveying a 3-square-mile 
area spanning 11 river miles. When they find new patches, they 
spray the leaves with an herbicide that is approved for aquatic use. 
They also note where previously treated patches of knotweed have 
died, and where the plants still survive.

Since 2001, 609 knotweed patches have been documented be-
tween the mouth of the Sauk River and its confluence with the 
Suiattle. Last summer alone, surveyors found 130 new patches and 
233 that were dead.

“Thirty-eight percent of the knotweed patches in the project area 
have been eliminated,” McDonnell said. “Every year we have to 
go back and check on the ones that were dead to make sure they 
haven’t come back. We try to visit every patch that’s known.”

– K. Neumeyer

Upper Skagit Tribe natural resources 
staff dismantled an abandoned cabin last 
fall, airlifting 4 tons of debris from the 
banks of the South Fork Nooksack River to 

help improve streamside habitat.
The site is owned by Seattle City Light, 

which purchased the land, along with par-
cels along the Sauk and Skagit rivers, to 
offset habitat inundated by construction 
of the Skagit River Hydroelectric Project. 
The tribe has a contract with the utility to 
help manage the more than 10,000 acres of 
habitat.

The log cabin had been on the property 
for decades but was discovered only re-
cently due to its remote location. Because 
the occupant was elderly and had used the 
cabin for such a long time, City Light al-
lowed use of the cabin until his death, with 
the stipulation that then it would be demol-
ished. After he died last year, the utility dis-
covered an accumulation of items includ-
ing metal building materials, plastic, glass, 
clothing, tools, household items, a wood 
stove and a kitchen sink, although the cabin 
had no running water.

In November, five staffers from the Up-
per Skagit Tribe’s timberland services de-
partment spent five days dismantling the 

cabin, burning the wood and bagging the 
non-biodegradable contents, which were 
airlifted from the site and transported to the 
Skagit County transfer site for recycling or 
disposal. At end of the effort, the only sign 
that someone had been using the area was 
the bare soil where the cabin once stood.

During the many years of use, the struc-
ture degraded riparian habitat, disturbed 
wildlife and was a human health hazard. It 
was a blight on the banks of a river with 
one of the most imperiled populations of 
threatened Puget Sound chinook, as well 
as native steelhead. Historically, about 
13,000 spring chinook returned to spawn 
in the South Fork Nooksack, but in recent 
years, fewer than 100 adults have returned. 
Degraded and destroyed habitat is the main 
cause of the decline in salmon populations.

In the next year, Seattle City Light will 
work with the tribe to replant the site with 
trees to restore riparian habitat and further 
improve spawning conditions in the South 
Fork Nooksack River. – K. Neumeyer

noRth sound

Knotweed grows on the Sauk River, with Sauk Mountain in the distance. 
The Sauk-Suiattle Tribe is working with the Washington Conservation 
Corps to eradicate the invasive plant.

Andrew McDonnell, Sauk-Suiattle Tribe

Sauk-Suiattle Tribe Fights Knotweed Invasion 

Cabin Removed to Improve Salmon Habitat 

An abandoned cabin on the South Fork Nook-
sack River was razed to make way for salmon 
habitat improvements.

K
. N

eu
m

ey
er



5

New Ediz Hook Beach
Benefits Fish, People

Since concrete structures and 
pilings were removed from a 
1,200-foot-long stretch of Ediz 
Hook nearly a year ago, the pop-
ular Port Angeles recreation area 
looks like a natural beach again.

The Lower Elwha Klallam 
Tribe and Department of Natural 
Resources (DNR) restored the 
former log dump area in 2012 by 
removing the man-made struc-
tures, riprap and about 5,000 
yards of fill material contaminat-
ed with various levels of hydro-
carbons. The area was a highly 
active industrial site for forming 
log rafts during the 20th century.

The tribe was on site daily 
June through October, first re-
moving the structures and con-
taminated fill, then bringing in 
fresh sand and logs to stabilize 
the shoreline, and topping it off 
with native dune grasses. 

“After bringing in clean sand 
for the beach, we immediate-
ly saw the benefits for the for-
age fish and folks who use the 
area for recreation,” said Mike 
McHenry, the tribe’s habitat pro-
gram manager. “It’s a safer place 
for everyone to hike and explore 
and for marine life to thrive. And 
today it looks even better than it 
did when we finished it last fall.”

The site, known as the 
“A-Frame” because of a former 
structure, used to be dominated 
by a dock made of creosote-treat-
ed pilings, which were removed 
in 2008 by DNR. 

In 2012, the remaining materi-
als, such as shoreline armoring, 
concrete chunks, metal scraps 
and other debris were removed  
either by machine or by hand. 

– T. Royal

habitat REstoRation

Lower Elwha Klallam Tribe natural resources technican Sonny Sampson 
sorts through seaweed looking for trash and concrete debris on Ediz Hook.

The Squaxin Island Tribe, private landowners, the Port 
of Olympia, and the Department of Natural Resources are 
joining together to clear much of southern Budd Inlet of 
creosote pilings.

The idea for the large-scale cleanup was spawned when 
the Squaxin Island Tribe received 3 acres of tidelands as a 
donation from a family estate. The tidelands included 224 
pilings from a former industrial site. 

“We saw this as an opportunity to restore these tide-
lands by taking out the pilings that are leaching pollutants 
into Budd Inlet,” said Andy Whitener, natural resources 
director for the tribe.

The project will clear approximately 400 creosote-treat-
ed pilings and 7,000 square feet of structures such as piers 
and docks from four sites along the west side of inner 
Budd Inlet.

“The Port of Olympia appreciates the opportunity to 
partner with other local entities on a project that helps im-
prove the health and safety of South Puget Sound,” said 
George L. Barner Jr., Port Commission president.

The multi-partner team also includes private landown-
ers such as Sarah Smyth McIntosh, president of Delta Illa-
hee and owner of Smyth Landing in Olympia. Blackwater 
Marine of Kirkland is the contractor for the project.

Creosote pilings leach pollutants into Budd Inlet that 
are harmful to marine life. For example, salmon migrating 
past the pilings could have stunted growth and reduced 
immunity to disease. Other species on which salmon de-
pend, like herring, are also impacted by creosote pollu-
tion. – E. O’Connell

Restoring Tidelands 
with Piling Removal

Daniel Kuntz, biologist with the Squaxin Island Tribe, inspects 
creosote pilings on the tribe’s property before they are re-
moved by the Department of Natural Resources.
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The Stillaguamish Tribe recently partnered with the De-
partment of Natural Resources Family Forest Fish Passage 
Program to restore access to Cherokee Creek near Dar-
rington.

Cherokee Creek provides spawning, rearing and refuge for 
coho and other species of Pacific salmon, as well as cutthroat 
and bull trout. However, the creek also was home to a deteri-
orating metal culvert that had been poorly installed and was 
too small to withstand floods.

“The culvert had created an artificial waterfall that was 
too high for salmon to swim or jump past on their way up-
stream,” said Scott Rockwell, forest and fish biologist for the 
tribe. “It was also interfering with natural stream ecology, 
interrupting the downstream movement of water, fallen trees 
and gravel.”

The Family Forest Fish Passage Program replaced the cul-
vert with a steel bridge and an 80-foot-long section of stream 
channel that restored fish access to more than a mile of pro-
ductive spawning habitat. The state program helps small for-
est landowners comply with forest practice rules by covering 
75-100 percent of the cost of eliminating stream barriers.

At a fall event celebrating the project’s completion, many 
coho salmon swam through the restored area.

“Their genetic compasses guided them back to habitat that 
had not been accessible for years,” said Washington State 
Forester Aaron Everett, who worked on the project.

As a project sponsor, the Stillaguamish Tribe conducted 
landowner outreach, collected habitat data, provided match-
ing project funds, and managed project design, construction 
oversight, permitting and billing.

Cherokee Creek is a spawner index stream for coho salm-
on. For the past 12 years, Stillaguamish natural resources 
staff have documented the number and location of spawning 
adults and redds (egg nests) to help forecast the size of future 
coho runs. 

For more information about the state’s Small Forest Land-
owner Office, visit www.dnr.wa.gov/sflo. – K. Neumeyer

An inadequate metal culvert was replaced with this steel bridge and an 80-foot-long stream channel, restoring fish access to more than a mile of 
spawning habitat.

New Bridge, Stream Channel on Cherokee Creek

Rain Garden Intercepts 
Stormwater Runoff

A drainage ditch runs along Snee-Oosh Road from the west side 
of the Swinomish Reservation to the road’s terminus at Swadabs 
Landing.

Recently, the Swinomish Tribe constructed a 5,000-square-foot 
rain garden to filter stormwater runoff from that ditch before the 
water reaches the Swinomish Channel.

A pipe from the rain garden will collect water and run it through 
a bioswale filled with plants and soil that act as a sponge to filter 
out sediment, oil and heavy metals. The garden itself is completed, 
but the newly planted vegetation needs a season to get established, 
said Swinomish water resources manager Todd Mitchell, so the 
pipe likely will be connected to the drainage ditch in the fall. 

The Snee-Oosh rain garden will benefit the restored salmon 
habitat by keeping pollutants out of the estuary. Potential contam-
inants in stormwater runoff include dissolved metals such as cop-
per shavings from car brake pads. Even in trace amounts, copper 
can be fatal to juvenile salmon. The metal interferes with salmon’s 
alarm pheromones, making them vulnerable to predators. It also 
impairs breathing, brain function and sense of smell, interferes 
with migration, and depresses the immune system. – K. Neumeyer

The tiered garden surrounded by stones is adjacent to homes in 
the Swinomish Village, a few blocks from the Swadabs Landing 
site. Swadabs was part of an estuary restoration project a few years 
ago to improve salmon passage between Padilla and Skagit bays 
by removing the spoils from 70-plus years of dredging the Swin-
omish Channel. 
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A new rain garden on the Swinomish Reservation will help filter storm-
water runoff. 
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If the waters of Hood Canal were drained 
from the Skokomish delta, the exposed 
seafloor would show a complex network of 
channels that leads to steep ridges on the 
bottom of Hood Canal.

The Skokomish Tribe is working with 
the U.S. Geological Survey (USGS) to use 
sonar to map the topography, morpholo-
gy and habitats of the delta and the tribe’s 
1,000-acre estuary in southern Hood Canal.

The goal is three-fold: to determine the 
amount and condition of existing nearshore 
habitat; to better understand how the river’s 
sediment moves to the delta; and to learn 
how sediment affects ecosystems, includ-
ing eelgrass, tidal flats and food resources 
for salmon.

“We’re mapping what’s in between the 
nearshore and deeper waters,” said Eric 
Grossman, the project’s USGS principal in-
vestigator. “It’s an area that’s been studied 
sporadically since the 1950s but is lacking 
data on elevation, substrates and physical 
processes, such as sediment movement.

“We’d like to see what habitats exist for 
salmon, such as eelgrass and the ridges, in 
order to determine how they may change 
with actions in the river, climate change 
and the estuary restoration work,” Gross-
man said.

Preliminary findings include tidal chan-
nels transporting sediment from the river to 

the canal; eelgrass beds; and ridges at the 
base of the delta that stand 45-90 feet tall, 
300-450 feet apart and up to a half-mile in 
length.

“The slope of the delta front is one of the 
steepest I’ve seen in our mapping of Puget 
Sound deltas,” Grossman said. He also ob-
served channels and slump features that 
suggest the delta is actively changing. 

These features provide complex habitat 

that has been found to be important for 
fisheries and ecosystems, Grossman said. 

With the updated information, the tribe 
hopes to further study the large ridges.

“We would like to better understand the 
age and substrate of these ridges and how 
they formed,” said Shannon Kirby, the 
tribe’s habitat biologist. – T. Royal

The Squaxin Island Tribe and the Department of Health are con-
ducting a water circulation study in Chapman Cove to learn more 
about persistent pollution in shellfish. 

“The study will help us understand just how tidal currents spread 

upland pollution around Oakland Bay,” said John Konovsky, the 
tribe’s environmental program manager.

Using drogues – kite-like devices suspended beneath a buoy and 
pulled along by currents – tribal staff can determine how upland 
pollution is carried to different parts of the cove. Global Position-
ing System devices are attached to the drogue buoys, so each can 
be precisely tracked. 

Chapman Cove is on Oakland Bay in deep South Sound. The 
cove has been closed to shellfish harvesting for five years because 
of fecal coliform pollution. In recent years, Mason County has 
tracked and cleaned up several failing septic tanks nearby, but pol-
lution in the cove persists.

“Once we get a clearer idea of exactly where water in the cove 
comes from, we’ll have a much better plan of action to clean up 
the bay,” Konovsky said.

The Squaxin Island Tribe is part of a larger partnership to clean 
up Oakland Bay. 

“Recently, several other parts of Oakland Bay were upgraded 
for shellfish harvesting,” said Andy Whitener, natural resources 
director for the tribe. “While our efforts to clean up the bay are 
starting to see success, Chapman Cove still needs some work.” 

– E. O’Connell

Tribe, USGS Map Skokomish Estuary Seafloor

This map shows preliminary findings after USGS scientists used sonar to read the topography of 
the seafloor near the Skokomish River Estuary.

Squaxin Island, State Study Oakland Bay Circulation 
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John Konovsky, environmental program manager for the Squaxin Island 
Tribe, deploys a drogue in Oakland Bay.
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Is low oxygen in the ocean near Taholah killing off young crab 
each year, threatening the future of the fishery?

That’s the question Quinault Indian Nation (QIN) wants to an-
swer using special equipment to measure the extent and depth of 
low oxygen events. 

QIN has requested a grant to pay for instruments that would 
measure dissolved oxygen from inside crab pots.

“It’s a great way to get them distributed as part of a fisherman’s 
normal crab pot routine, and they can retrieve them once a month 
for us so we can download the information,” said Joe Schumacker, 
marine scientist for QIN. “Right now, all we know is that dead fish 
and crab have washed up on our shores in varying degrees in the 
summer for the past few years. We have no idea how far the low 
oxygen zones extend or how long they last.”

Dungeness crab is served in many fine restaurants and is a signa-
ture Washington state seafood. It forms the mainstay of the fishing 
season for many tribal members on the coast and in Puget Sound. 

“Crab has always been a cultural resource for us,” said Ed John-
stone, fisheries policy representative for QIN. “Ever since we have 
been on these shores, the abundant crab and razor clams sustained 
us along with the greens of the sea.”

There is no oral history among Quinault people for consecutive 
seasons of this sort of die-off.

“Many a QIN fisherman’s annual income is dependent on crab, 
hands down,” said Scott Mazzone, marine and shellfish biologist 
for QIN.

QIN has one measurement of a die-off  in 2006 when a QIN fish-
ermen was pulling his crab pots in a line running north and south. 

“As he headed north toward Taholah, he was getting live crab 
in his pots until he crossed the Moclips River,” Schumacker said. 
“Then it was pot after pot of dead crabs until just past the Quinault 
River. That’s about eight miles.”

One of the things QIN would like to know is if oxygen-poor wa-
ter is settling over young crabs that take refuge in nearshore areas. 

“Maybe we’re losing whole age classes sometimes. We just 
don’t know,” Schumacker said.

 Poorly oxygenated water naturally upwells from deep in the 
ocean during summer months and is oxygenated at the surface. But 
the upwelling doesn’t seem to be occurring during some summers.  

“These events tend to happen when the winds and the ocean go 
calm,” Schumacker said. – D. Preston

Investigating Coastal Dungeness Crab Deaths

Above: The Quileute boat Bananas returns to LaPush to unload crab. 
Left: Gary Martin, Quinault Indian Nation fisherman, prepares crab 
pots for the fishing season. The Nation wants to outfit the pots with 
instruments that would measure low dissolved oxygen.
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After five minutes in the 
47-degree water of the Pacif-
ic Ocean, a person without a 
survival suit loses the ability 
to manipulate their hands and 
feet. In less than 15 minutes, 
the relentless cold can force 
the core body temperature low 
enough to cause unconscious-
ness and death.

These sobering facts make 
sea safety courses for Makah 
tribal fishermen serious busi-
ness.

Of the 545 U.S. commer-
cial fishermen deaths between 
2000 and 2011, 182 perished 
after falling overboard, and 
none were wearing a personal 
flotation device, according to 
the Centers for Disease Control 
and Prevention.

“The ocean doesn’t give you 
second chances,” said Neil 
Lyons, Makah skipper of the 
Rondi. “You have to have your 
A-game out there. Safety is a 
priority.”

Lyons has been fishing since 
he was 10 years old and a com-
mercial fisherman for more 
than 18 years. This will be his 
fourth season as a skipper for 
John McCarty’s boat. 

“I really appreciate the tribe 
bringing the safety course here 
every year,” he said.

While Lyons has never had 
to abandon ship, he’s had a few 
close calls, including weather-
ing a storm much fiercer than 
predicted. 

“It was my first year of be-
ing a skipper. Waves were 
more than 25 feet with reported 
winds of more than 85 miles 
per hour. The wave and wind 
direction were at odds with 
each other, creating really cha-
otic seas,” he said.

Wind-driven snow kept ac-
cumulating on the windows, so 
he used a side window to nav-
igate.

“I piloted the boat for 27 
straight hours to get us home. 
It was my responsibility. I had 
to be calm and try not to show 
the crew I was worried – but I 
got all the survival suits out and 
ready.

“The power was out in Neah 
Bay when we arrived home 
at 3 a.m. The eagles were all 
clustered in a tree and singing, 
which was unusual for that time 
of night. It was like they were 
telling me I had better listen 
to the ocean. It was a big les-
son that I took seriously. ‘You 
should never be afraid of the 
water,’ is an old saying we are 
taught here. But you have to re-
spect it.”

During the safety course, Ly-
ons and the other fishermen 
took turns practicing the proto-
col when someone goes over-
board, basic communications 
with the U.S. Coast Guard 
during emergencies, and aban-
doning ship. Also covered were 
engine and flooding emergen-
cies and using a Coast Guard 
pump when the vessel takes on 
water.

Washington Sea Grant has 
partnered with the Makah, 
Quileute and Quinault Tribes 
to offer the safety course for 
nearly 20 years. Skippers of all 
fishing vessels must take the 
course by federal regulation, 
but entire crews often take the 
course. It is recommended that 
skippers take a safety refresher 
course every five years, which 
is slated to become a require-
ment by 2015. – D. Preston

Practicing Boat Safety Saves Lives

Top: After practicing getting in their survival suits and abandoning ship, 
Makah fishermen link up and backstroke together to a life raft as part 
of their sea safety training in the tribe’s Neah Bay marina.

Bottom: Makah fisherman Mitchell Murner practices using a new emer-
gency flare in Neah Bay.
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For the fourth year in a row, 
the Suquamish Tribe worked 
with the U.S. Navy and Wash-
ington Department of Fish and 
Wildlife (WDFW) to transfer 
nearly 220,000 coho smolts 
from the tribe’s hatchery to its 
net pens.

“Working with the Navy to 
help move the coho has been 
key to the success of the pro-
gram since we revitalized it in 
2010,” said Jay Zischke, the 
tribe’s marine fish manager.

The tribe’s net pen operation 
was put on hold between 2003 
and 2010 due to rearing space 
and budget constraints. Pri-
or to 2003, the tribe released 
coho smolts into Agate Pass for 
two decades for both tribal and 
non-tribal fisheries.

The young fish for this year’s 
transfer were reared at the 
tribe’s Gorst Hatchery. In Feb-
ruary, the smolts were taken to 
the Naval Undersea Warfare 
Center (NUWC) at Keyport us-
ing a WDFW tanker truck.

At Keyport, the smolts were 
transferred from the truck to a 
tribal barge, which ferried the 

fish to the Agate Pass net pen. 
The pen is slightly smaller than 
an Olympic-sized swimming 
pool. The fish remain in the 
pen until June, acclimating to 
the saltwater environment and 
imprinting on the area prior to 
being released.  The delayed 
release strategy from net pens 
has shown to increase ocean 
survival for coho.

“NUWC Keyport and the 
Navy are pleased to partner with 
our Native American neighbors 
to ensure our natural resourc-
es are enjoyed and preserved 
for generations to come,” said 
Capt. Dave Kohnke, command-
er, NUWC Keyport.

Net pen operations like this 
are common throughout Puget 
Sound and contribute greatly to 
fisheries. During the first two 
decades of the Agate Pass pro-
gram, 600,000 hatchery coho 
were released each year from 
the net pens. 

Since the program restarted 
in 2010, the partnership has 
transferred nearly 1 million 
smolts to the net pens.

– T. Royal

Generations

A young girl gathers geoducks in the 1940s or 1950s on 
the former site of the tribe’s longhouse, Old Man House, 
on Agate Pass. Today, the beach is part of Old Man House 
Park on the Port Madison Indian Reservation.

Above: Suquamish Tribe hatchery staff guide coho salmon smolts at the 
Gorst Hatchery from a raceway to a pipe leading to a WDFW transfer 
truck. Right: More than 200,000 coho salmon smolts were transferred 
from the hatchery to net pens in Agate Pass with the help of the U.S. 
Navy and WDFW.
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The Puyallup Tribe of Indians 
is making sure juvenile spring 
chinook will still find their way 
to the upper White River each 
year.

The tribe is raising 250,000 
spring chinook at its Diru Creek 
Hatchery to stock acclimation 
ponds in the upper White. Leg-
islative budget cuts forced the 
Washington Department of Fish 
and Wildlife to cease their White 
River spring chinook program.  

“We used to get these fish from 
the state, but now the Muck-
leshoot Tribe is allowing us to 
have some of their excess spring 
chinook,” said Blake Smith, en-
hancement manager for the Puy-
allup Tribe. The Muckleshoot 
Tribe also raises White River 
springers at one of their hatch-
eries. 

Before picking up the state’s 
entire effort this year, the Puy-
allup Tribe chipped in with the 
cost of fin-clipping the spring 
chinook.

The state’s White River spring 
chinook program had been one 
of the oldest salmon recovery 
projects in the state. The effort 
began nearly 40 years ago when 
the state started capturing fish 
from the weak run for the brood-
stock program.

“Probably the only reason we 
have White River springers to 
protect is because of the state’s 

early action,” said Russ Ladley, 
resource protection manager for 
the Puyallup Tribe.

In 1986, only six spring chi-
nook returned to the White Riv-
er, putting the viability of the run 
in question. 

“At the time, there was a 
chance that so few fish would 
return that the run would blink 
out,” Ladley said. 

When the Muckleshoot Tribe 
opened its hatchery on the White 
River, fisheries managers began 
releasing the spring chinook into 
the river to supplement the run. 
Because of diligent hatchery 
management, the spring chinook 
population on the White River 
has slowly increased, with re-
turns typically in the thousands.

After being transported to the 
acclimation ponds, the juvenile 
spring chinook will be fed by 
the tribe for eight weeks. Once 
they are imprinted on the upper 
watershed creeks, they’ll be re-
leased to begin their journey to 
the ocean.

The acclimation pond program 
has played a large role in the re-
covery of the spring stock. 

“More and more springers are 
coming back each year to the 
upper tributaries,” Smith said. 
“Some creeks went from zero 
spawners to dozens in the last 
decade.” – E. O’Connell

The Upper Skagit Tribe and the University of Washing-
ton (UW) are doing a two-year study examining seasonal 
habitat preferences for yearling chinook and steelhead in 
the Skagit River.

Juvenile steelhead and a significant portion of chinook 
salmon don’t migrate out to sea right away. This study 
will help researchers learn more about the fish that stay in 
freshwater habitat during the first year of life. 

The research addresses a data gap in the Skagit River 
Chinook Recovery Plan and will help inform recovery 
efforts for Puget Sound steelhead. Both populations are 
listed as “threatened” under the Endangered Species Act.

“We’re finding out about habitat preferences for a very 
significant life history type,” said Scott Schuyler, the 
tribe’s natural resources director. “That will help us de-
cide where to focus our rebuilding efforts.”

The research team is a partnership between the UW’s 
School of Aquatic and Fishery Sciences and the Upper 
Skagit Natural Resources Department. The team is con-
ducting night snorkel surveys over a two-year period to 
monitor where the fish are each season. Juvenile habitat 
use varies throughout the year, because of factors includ-
ing water temperature, streamflow and competition pres-
sure from other fish.

“We expect to see the largest number of juveniles in 
the late summer when the habitat could reach its carrying 
capacity,” said Jon-Paul Shannahan, a biologist for the 
Upper Skagit Tribe. “The habitat needs for each species 
changes over time as the fish grow, and we are hoping to 
better understand this relationship.”

For each snorkel survey, the researchers collect detailed 
habitat data. The types of channels surveyed included 
large mainstem channels, secondary channels, tributaries, 
and floodplain channels throughout the known spawning 
distribution of chinook. – K. Neumeyer

Natural resources staffer Bryan Donohue snorkels in the Up-
per Skagit River during a two-year study conducted by the 
Upper Skagit Tribe and University of Washington.

The Puyallup Tribe of Indians is raising juvenile spring chinook in hatchery 
acclimation ponds, having picked up the state’s White River spring chinook 
enhancement program.

Upper Skagit Tribe
Surveys Juvenile
Rearing Habitat

Puyallup Takes Over State 
Chinook Hatchery Program

E. O’Connell

K. Neumeyer
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The Nisqually Indian Tribe is hop-
ing to learn about habitat restoration 
in Ohop Creek by tracking juvenile 
salmon with Passive Integrated Tran-
sponder (PIT) tags. 

Two years ago, the tribe, the Nis-
qually Land Trust, and the South 
Puget Sound Salmon Enhancement 
Group restored a mile of Ohop Creek 
by building an entirely new chan-
nel. The new channel stays cooler 
for salmon and features logjams that 
benefit both juvenile and adult fish. 

“Ohop was transformed from a 
straight, deep ditch to a shallow, 
meandering stream that is good for 
salmon,” said David Troutt, natural 
resources director for the tribe. 

Tags will be inserted into nearly 
2,000 juvenile salmon captured in 
the upper reaches of the creek. The 
tagged fish then will be released and 
tracked as they swim through re-
stored and unrestored stretches of the 
creek.

“Basically, what we’re trying to 
figure out is how young fish are us-
ing the restored parts of the creek,” 
Troutt said. “Are they hanging out in 

the restored section longer? This in-
formation will help us see how suc-
cessful we were and decide how we 
can best restore the rest of the creek.”

Eventually, 7 miles of Ohop Creek 
could be restored under a plan being 
developed jointly with local land-
owners. 

“This initial phase will teach us 
a lot about how habitat restoration 
might look throughout the valley,” 
Troutt said. “Because there are only 
a few places other than the mainstem 
of the Nisqually River where chinook 
spawn, increasing the quality of habi-
tat in those places is important.” 

The tribe hopes coho salmon, 
which return in very small numbers 
to the Nisqually watershed, will ben-
efit from the restoration. Coho den-
sities tripled after a similar project 
was completed on the nearby Mashel 
River. 

“Bringing salmon runs back to the 
Nisqually means restoring and pro-
tecting habitat where we can,” Troutt 
said. “Ohop Creek is a huge oppor-
tunity for us to do a lot of good for 
salmon.” – E. O’Connell

The Nisqually Indian Tribe is hoping to 
reverse a decline of the Nisqually River 
steelhead run. 

In the early 90s, the population of Nis-
qually steelhead declined from 6,000 to 
fewer than 1,000. 

“There’s no quick answer to why the run 
has fallen so far,” said David Troutt, natural 
resources director for the tribe. “From what 
we can tell, steelhead have good habitat in 
the watershed and they haven’t had much 
harvest pressure at all.” 

The tribal harvest on steelhead closed 20 
years ago and sport fishermen stopped fish-
ing them seven years ago.

The next step is to write a new steelhead 
recovery plan for the Nisqually River.

“This will be an organized and concerted 
effort to bring back a depressed population 
of steelhead,” Troutt said.

The Nisqually steelhead plan is one of 
two recently funded by the Puget Sound 
Partnership, and the only plan that is being 
written by a tribe. 

“There’s a lot of overlap between steel-

head and chinook habitat,” Troutt said. 
“But there are a couple of places – like 
Muck and Tanwax creeks – that steelhead 
depend on that we’ll put more focus on in 
the plan.”

The tribe isn’t waiting for a finished plan 
to start working. Last year, the tribe pitched 
in $400,000 to the Nisqually Land Trust for 
the purchase of 240 acres of steelhead hab-
itat on the upper Mashel River.

“We know steelhead use that habitat for 
spawning and rearing; it was important to 
get it into protected status,” Troutt said.

Since Nisqually steelhead have relatively 
good freshwater habitat available to them, 
the reason for the decline likely lies in the 
marine habitat. 

“In order to figure out what’s going on 
out in Puget Sound, we’re helping fund a 
broad effort on marine survival,” Troutt 
said. The Salish Sea Marine Survival proj-
ect, led by the non-profit group Long Live 
the Kings, will fund research into marine 
survival of salmon. – E. O’Connell

Sayre Hodgson, a biologist with the Nisqually Tribe, inserts 
a tag into a coho salmon on Ohop Creek.

Tribe Drafts Recovery Plan for Declining Steelhead

Tagging Juvenile Fish to 
Track Restored Habitat Use

nisqually indian tRibE
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The Nisqually Tribe uses acoutic tags for re-
search to help recover threatened steelhead.
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Tagging Juvenile Fish to 
Track Restored Habitat Use

Military technology is help-
ing the Makah Tribe get a clear-
er picture of the numbers of 
threatened Lake Ozette sockeye 
that return to the Ozette River.

The sockeye were listed as 
“threatened” under the feder-
al Endangered Species Act in 
1999 when the run dwindled to 
a few hundred fish. Fishing for 
sockeye ceased in the 1970s, 
but the goal of the Makah Tribe 
is to see sockeye numbers re-
bound to harvestable numbers.

To estimate run sizes and 
assist in research, the tribe 
has operated a fence-like weir 
for decades where the Ozette 
River meets Lake Ozette. The 
weir guides returning sockeye 
through an opening where a 

digital video recorder tracks 
them. However, the weir can’t 
be installed in the river during 
the highest early spring flows 
when it is believed that some 
adults return.

“That’s where the DIDSON 
(dual frequency identification 
sonar) can give us information 
we can’t get otherwise,” said 
Kim Clark, watershed scientist 
for the Makah Tribe. The sonar 
is unaffected by high flows or 
muddy water, reflecting sonar 
beams back from the fish to 
show picture-like video. Addi-
tional software assists in iden-
tifying species. Developed by 
the military to detect enemy 
divers and mines, DIDSON has 
become a reliable tool for ob-

serving and counting fish.
The DIDSON is funded by a 

$105,000 grant from the Pacific 
Coast Salmon Recovery Fund, 
as well as the Salmon Recovery 
Funding Board and the tribe. 
The device will be installed 
alongside the weir for two 
years to assist in data and anal-
ysis transition and then likely 
will replace the weir. 

“We have been wanting to 
do this for a long time,” said 
Stephanie Peterson-Martin, 
habitat division manager for 
Makah Tribe Fisheries Man-
agement. 

The DIDSON also can be 
mounted on a boat and used to 
count fish on beach spawning 
grounds in the lake during the 

winter.
“This past winter, we took 

it out for three surveys and we 
were able to ‘see’ how deep 
the fish spawn as well as what 
may represent a new spawning 
area,” Martin said. The tribe 
conducts visual estimates of 
spawning salmon as well as 
carcass counts each year.

The tribe also wants to get a 
more natural look at how pred-
ators interact with sockeye. 

“The weir has been there for 
many years and it’s possible 
that predators like river otters 
and northern pikeminnows use 
this bottleneck that allows them 
to prey on sockeye more easi-
ly,” Martin said. – D. Preston

Counting and tracking the habits of Ozette sockeye salmon, seen here in Umbrella Creek, will get easier for the Makah Tribe 
with the use of new sonar technology.

Quinault Indian Nation fisheries technician Jay 
Thomas pulls a male sockeye from a net on Big 
River.

The adult fish will be used as broodstock to sup-
plement the population of Quinault sockeye, or 
blueback, known for their distinctive color.

Makah Uses Sonar to Count Ozette Sockeye
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An unexpectedly low num-
ber of juvenile coho salmon 
out-migrated from Goldsbor-
ough Creek last spring, disrupt-
ing the Squaxin Island Tribe’s 
effort to monitor the popula-
tion.

“We were expecting a rel-
atively healthy run of outgo-
ing coho, somewhere around 
55,000 fish,” said Scott Stelt-
zner, biologist for the Squaxin 
Island Tribe. “But the run was 
about a third of that. More trou-
bling, the fish were smaller than 
we expected.”

Because of last year’s low 
run and small fish, the tribe had 
a hard time finding yearling 
candidates for the second year 
of its acoustic tagging project. 
The tribe borrowed 25 yearling 
hatchery coho from the state’s 
nearby Minter Creek hatchery 
to tag and release into Golds-
borough Creek.

Tiny transmitters implanted 
into the juvenile coho allow 
researchers to track the young 
fish as they make their way out 

to salt water. 
“We’ve used this technology 

to track coho across deep South 
Sound, but now we’re taking a 
closer look at Shelton Harbor,” 
Steltzner said.

An array of acoustic receiv-
ers located along the creek, in 
Shelton Harbor and all the way 
out to the Pacific Ocean will 
track the fish as they begin their 
migration. Each tagged coho’s 
individual sonic frequency is 
picked up when it passes a re-
ceiver, and its movements are 
tracked for several hundred 
yards.

Last year’s low run was 
in strong contrast to a recent 
trend of increasing coho runs in 
Goldsborough Creek following 
a dam removal 10 years ago. 

“We’ve seen steadily increas-
ing runs since salmon were able 
to access almost 25 miles of 
new habitat in the upper water-
shed,” Steltzner said. “In fact, 
we expected last spring’s to be 
one of the largest coho years 
since the dam came down.”

The coho crash in Goldsbor-
ough likely has something to do 
with a regional decline in coho 
returns. Throughout southern 
Puget Sound, coho returns have 
been much smaller than pre-
dicted for the past two years. 

Fittingly, the tribe’s acoustic 
research could point to solu-
tions to the regional coho crash. 

“We’re looking for how salm-
on are surviving in salt water,” 
Steltzner said. “If the reason for 
the lack of coho can’t be found 
in the freshwater environment, 
seeing how they’re doing far-
ther out in Puget Sound could 
provide some clues.”

– E. O’Connell

Above: The sun backlights frozen trees near the Quinault River. Snow was infrequent 
in the lowlands this winter, but a week of sunshine led to clear skies at night, causing 
temperatures to plummet. 

Left: Jeffrey Kalama, Quinault Indian Nation hatchery technician, fishes for steelhead 
for the tribe’s hatchery program.

The Squaxin Island Tribe is using donated yearling coho to continue a 
migration tracking project in South Sound.

Quinault Rainforest Frost

Small Coho Run Forces Tribe to Borrow Hatchery Juveniles
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Wildlife biologists from the 
Stillaguamish and Tulalip tribes 
are testing a new way to track 
the population of the Nooksack 
elk herd by using the animals’ 
scat.

This winter, tribal biologists 
partnered with Western Wash-
ington University’s Huxley 
College of the Environment to 
determine the most efficient 
way to collect DNA from elk 
scat. Genetic material can be 
found in the intestinal mucus 
coating the pellets. Biologists 
sampled fresh scat using tooth-
picks and cotton swabs, and 
submitted it to a genetics lab 
to determine which method is 
most effective at providing an 
animal’s unique genotype.

“This is a non-invasive meth-
od that does not require collar-
ing animals or helicopter time 
to survey them,” said Stillagua-
mish biologist Jennifer Sevig-
ny. “Our preliminary samples 
were perfect with 100 percent 
viability for all techniques.”

In the spring, the Stillagua-
mish and Tulalip tribes plan to 
coordinate a population survey, 
sampling elk scat in the North 
Cascades Mountains, includ-
ing forested landscapes that are 
hard to monitor during aerial 
surveys.

“Once individual elk are 
identified by their DNA, a 
population estimate can be ob-
tained by resampling an area 
and comparing the number of 
originally identified individu-
als – the marked animals – to 
the newly identified animals 
– the unmarked animals,” said 
Tulalip wildlife manager Mike 
Sevigny.

During the past two decades, 
tribal and state co-managers 
completed numerous habitat 
restoration projects to improve 
forage for the Nooksack herd, 
which had declined to about 
300 animals by 2003. Accord-
ing to 2012 aerial surveys, the 
herd has rebounded to as many 
as 1,400 elk. – K. Neumeyer

Otters Pop
Elwha River otters check 
out the lens staring back 
at them. 

The Lower Elwha Klal-
lam Tribe is tagging river 
otters to study migra-
tion patterns as the El-
wha and Glines Canyon 
dams are demolished. So 
far, the tribe has trapped 
and tagged five otters.
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Above: From left, Still-
aguamish fisheries tech-
nician Amanda Summers, 
Stillaguamish biologist 
Jennifer Sevigny, WWU 
graduate student Nathan 
Rice and Tulalip wildlife 
manager Mike Sevigny 
sample elk scat. Right: 
Toothpicks are used to 
pick up elk scat and sam-
ple DNA.

DNA from Elk Scat May Help Track Herd
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Tribally caught fish sold at the Lummi Nation’s 
Schelangen Seafood Market is both locally sourced 
and sustainable, two of the most sought-after qualities 
for chefs, according to the National Restaurant Asso-
ciation.

Schelangen, in the Lummi language, means “way of 
life.”

“Harvesting has always been the cornerstone of our 
culture,” said Elden Hillaire, chairman of the Lum-
mi Fisheries Commission. “All of our harvest targets 
healthy stocks while protecting weak wild runs. Fish-
ing sustainably and being able to supply locally caught 
seafood is important to us.”

Locally sourced meat and seafood is the top trend 
in the National Restaurant Association’s What’s Hot 
2013 survey. Sustainable seafood is ninth on the list. 
The What’s Hot list was compiled after the association 
surveyed professional chefs about the food, cuisines 
and culinary themes that will be popular on restaurant 
menus this year. 

Tribes have been forced in recent years to limit fish-
eries because of widespread damage to salmon habitat. 

“Fortunately, because of careful management, we 
can still harvest without impacting weak wild runs,” 
Hillaire said. “In the long term, sustainable harvest and 
the restoration of salmon habitat are our goals.”

The seafood market is part of the Lummi Gateway 
Center, off Interstate 5 north of Bellingham. The center 
is intended to promote community prosperity through 
tribal enterprise. The nearly 10,000-square-foot shop-
ping center also includes a cafe serving lunch daily and 
a gift shop featuring Lummi artwork. 

In addition, the Lummi Gateway Center has space 
for seven small businesses to start up. These “incuba-
tor” spaces provide an opportunity for tribal members 
to develop a new business in a prime storefront area. 
The building itself has been designed to use less energy 
on a daily basis than a traditionally constructed build-
ing, and earned a Leadership in Energy and Environ-
mental Design Silver Certification.

For more information, visit lummigatewaycenter.
com. – K. Neumeyer

Lummi Market Sells Sought-After Sustainable Fish

Top: Lummi purse seiner Marathon hauls in Fraser River sockeye during the 2010 
season. Above: Schelangen Seafoods, off Interstate 5 in Ferndale, sells tribally caught 
sustainable seafood.
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