
OCEAN WATCH  |  Howe Sound Edition SPECIES AND HABITATS

SALMON  |  Page 54

Salmon

AUTHOR
Colin Levings, Emeritus Scientist, Fisheries 

and Oceans Canada

REVIEWER
David Levy, President, Levy Research 

Services Ltd.

What is happening with 
salmon?
For many Howe Sound streams, accurate counts of spawning salmon are not 

available but some trends are apparent from fisheries records and a few de-

tailed studies. Following a number of years of low abundance, the dramatic 

return of Squamish River pink salmon in 2013 and 2015 is a major story for 

Howe Sound salmonids. Pink salmon returns were so strong in 2013 that 

Howe Sound had its first commercial opening for salmon in recent memory.1 

Meanwhile chum salmon returns in the Cheakamus Rivers in recent years 

have varied three fold. Chinook and coho salmon stocks have been depressed 

since the 1970s and 1980s, both in Howe Sound streams and in other systems 

throughout the Salish Sea. 

Why are salmon 
important?
Salmon, by virtue of their abundance and provision of nitrogen from the sea, 

provide critical food supplies to the Howe Sound ecosystem at various stages 

of their life cycle. For example, resident orcas may feed on adult Chinook sal-

mon as they return to Howe Sound through the Salish Sea. Spawning salmon 

and their carcasses provide food sources for eagles, gulls, bear and other 

predators.2 Nutrients from carcasses may fertilize stream-side vegetation. 
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Spawning salmon. (Photo: Gary Fiegehen)

Cutthroat trout, along with dippers and mergansers 

may feed on the salmon eggs during spawning, while 

marine fish and seals can feed on juvenile salmon the 

following spring.

Salmon supply ecosystem services such as provision of 

seafood for Howe Sound communities and beyond. For 

example Squamish River Chinook salmon are caught 

in commercial fisheries on the North Coast of B.C. as 

well as sports fisheries in the Strait of Georgia.3 Rec-

reational fishers in streams draining into Howe Sound 

are usually restricted to catch and release for other 

salmonids (i.e., steelhead, cutthroat trout and bull 

trout). Regulations for other species vary from year to 

year and are usually set to protect wild stocks (e.g., 

currently only hatchery-reared coho may be retained).

How and where do salmon live in 
Howe Sound?
Salmon are anadromous fish, which means they 

spawn in fresh water and grow in the ocean. There are 

at least 33 streams draining into Howe Sound that sal-

mon are known to use (Figure 1). Their eggs are laid in 

gravel in lakes, rivers, and streams. As an example of 

a salmon pattern life history, after they emerge from 

eggs, Squamish Chinook salmon fry rear in rivers to 

the parr stage and move to the estuary, assuming 

the smolt stage, when they are ready to tolerate salt 

water. They rear in coastal waters, spend their adult 

life in the ocean, and return to the river to spawn.
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Figure 1. Major salmon streams draining into Howe Sound. Table on the following page shows 

stream names and salmon species present.4 (This is not an exhaustive list of streams that are 

‘potential’ salmon habitat, and not all ‘known’ upper limits are marked.)
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NUMBER STREAM NAME CHUM COHO PINK CHINOOK STEELHEAD

1 Whispering Creek

2 Killarney Creek

3 Davies Creek

4 Terminal Creek

5 Grafton Creek

6 Gibsons Creek

7 Soames Creek

8 Langdale Creek

9 Hutchinson Creek

10 Ouillet Creek

11 Twin Creek

12 Bear Creek

13 Dakota Creek

14 McNair Creek

15 Rainy River

16 McNab Creek

17 Mill Creek

18 Ashlu Creek

19 Spring Creek

20 Squamish River

21 Shovelnose Creek

22 Twenty Eight Mile Creek

23 High Falls Creek

24 Pillchuck Creek

25 Cheakamus River

26 Brohm River

27 Dryden Creek

28 Hop Ranch Creek

29 Meighan Creek

30 Mashiter Creek

31 Mamquam River

32 Loggers Lane Creek

33 Stawamus River

34 Britannia Creek

35 Furry Creek
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Chinook, coho, pink, chum and sockeye salmon die 

after spawning. Steelhead, cutthroat trout, and bull 

trout spawn more than once and may migrate to the 

ocean several times as kelts. 

CHUM SALMON – Chum salmon are often the most 

abundant salmon species in the Squamish River sys-

tem, and spawn in many small rivers and creeks along 

Howe Sound. Migration from the river to the estuary 

occurs fairly quickly after fry emerge from the gravel. 

Extensive studies of chum salmon ecology have been 

carried out in the Cheakamus River to monitor the BC 

Hydro Cheakamus Project Water Use Plan.5 Studies 

have shown that egg to fry survival is much higher 

in side channels as compared to the main stem of the 

Cheakamus River. The Squamish River estuary and its 

tidal channels are important habitat for chum fry6 and 

they are found in shallow water along all shorelines 

in Howe Sound.7 Chum fry near the mouth of Howe 

Sound (e.g., Bowen Island) are likely migrants from 

the Fraser River and other systems mixed with fish of 

Squamish River origin. Chum fry food sources along 

beaches include riparian vegetation.8

PINK SALMON – Pink salmon spawn every second 

year (odd years) in Howe Sound and complete their 

life cycle in two years. Pink salmon fry migrate to the 

estuary and ocean within a few days or even hours af-

ter they hatch and move along shoreline habitats in 

Howe Sound. When returning adults of this species are 

very abundant, as was the case in 2013 and 2015, they 

move into almost all the streams in Howe Sound to 

seek spawning gravel. 

Within the Howe Sound watershed, CHINOOK SAL-

MON only use the Squamish River system. Chinook 

salmon are a mixture of Vancouver Island stocks 

introduced at the Tenderfoot Hatchery (Cheakamus 

River) starting in 1989 and wild native stocks. Some 

fish spend a year in the river before moving to the es-

tuary and ocean9 while others may move seaward in 

less than a year.10 Hatchery-reared fish are now re-

leased into the river as smolts, sometimes after rear-

ing in sea pens in Howe Sound at Porteau Cove. Abun-

dance of juvenile Chinook salmon rearing on beach 

habitat in Howe Sound is highly variable; catches were 

highest in the head of the Sound and in the southeast 

sector of the fjord.11

COHO SALMON are adapted to live in small streams. 

They typically spend one year in freshwater before mi-

grating in spring to the estuary and ocean.12 This spe-

cies is found in the Squamish River system, streams 

on the west side of Howe Sound, and in several creeks 

on Bowen Island. Coho smolts migrate through Howe 

Sound in deep water channels.13 They feed on herring 

and large zooplankton at the head of the Sound.14 

SOCKEYE SALMON were recorded from the Squamish 

River system in early surveys15 and must have been 

river rearing populations as there are no nursery lakes 

in the system. Sockeye smolts from the Fraser River 

have been captured in surface trawl surveys in Howe 

Sound.16

RESIDENT AND SEA RUN CUTTHROAT trout are some-

times recognized as indicators of the health of urban 

streams. If cutthroat trout are present, the stream 

likely provides potential salmon habitat.



OCEAN WATCH  |  Howe Sound Edition SPECIES AND HABITATS

SALMON  |  Page 59

Salmon in Squamish Nation cultural 
and spiritual heritage17

Xwelápeltwx (Ned Lewis), Squamish Nation, with chum salmon caught in the Squamish River in 

2008. (Photo: Gary Fiegehen)

“In the long ago, the Squamish people believed that salmon are supernatural, 

as reflected in an oft-told story that teaches listeners to treat the salmon with 

special respect because they are gifts from the Salmon People. 

According to the story, the ays (transformers), who traveled the world 

changing people into animals and mountains, were invited to a feast hosted 

by the Chief of the Salmon People. The Chief sent two young people into the 

water, where they were transformed into Salmon for the gathering, on the 

condition that every single salmon bone be returned to the water. 

But, as the story goes, one of the ays deliberately kept a bone, causing one 

young person to come back from the river deformed. The Chief took revenge 

by killing ay and the seagulls plucked out his eyes. Brought back to life by his 

brother, ay had to try out different salmon eyes as substitutes and the eyes 

that worked the best were from the Pink Salmon. 

The story ends with the humbled ays trying to convince the Chief to be at 

peace with them. The Chief agrees to send his people in cycles, the Pink Sal-

mon only every other year, on the condition that all the bones of the first sal-

mon caught during each harvest be returned to the water.”
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HISTORIC RETURNS OF SPAWNING CHUM SALMON 
TO THE CHEAKAMUS RIVER
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Figure 2: Historic returns of spawning chum salmon (escapement) to the Cheakamus River. Each series (lines of different colours) is not 

necessarily comparable to the others due to different methods used or different observers providing the visual counts. Data sources: Visual 

counts, 1950-1995, different colours indicate different personnel collecting data, (Adapted from Golder 2005). Estimates based on Peterson 

estimates (2007-2013) (Fell et al. 2015), confidence limits (vertical grey lines) illustrate the uncertainty surrounding the tagging estimates.

What is the current state? 
The number of salmon returning to spawn (escape-

ment) in Howe Sound streams depends on their sur-

vival in river, estuary, and ocean. With the possible 

exception of pink salmon, the abundance of all sal-

monids in Howe Sound is lower now compared to the 

mid-1940s, which is the “baseline” time period for the 

Squamish River Watershed Salmon Recovery Plan.18 In 

general, spawning data for Howe Sound streams are 

not comprehensive19 and are of mixed quality. Visual 

counts are unreliable in the many rivers and streams 

in the Squamish River system, due to turbidity from 

glacial silt. Visual counts are not comparable to tag-

ging methods such as Peterson mark-recapture esti-

mates. Chum salmon on the Cheakamus River prob-

ably have the best record (Figure 2).20 Coho salmon 

hide in small streams and spawners are notoriously 

difficult to assess. 

There are a variety of pressures on Howe Sound’s 

salmon populations. Salmon grow and mature in 

the Salish Sea as well as the coastal and mid-Pacific 

Ocean and are affected by factors such as sport and 
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commercial harvesting, as well as ocean warming 

and acidification that can negatively affect food sup-

ply. Within Howe Sound, salmon have been adversely 

affected by loss of stream and estuary habitat, de-

graded water quality, and changes in freshwater flow. 

Increased winter flood events can scour salmon eggs 

from river gravels, while low flows in late summer can 

block returning salmon from access to their spawning 

grounds. Many of the problems are associated with 

land development in the past few decades, especial-

ly in the lower Squamish River system and urbanized 

creeks on Howe Sound. The continuing development 

of watersheds and estuaries, proposed industrial ac-

tivity, and the cumulative effects on ecosystem pro-

cesses and salmonid food supply are key emerging 

issues for Howe Sound. 

The resilience of salmon may vary because of their 

differing life histories but this is an area of uncer-

tainty. Pink salmon, with a short life span and brief 

residency as juveniles in the river and estuary, may be 

more resilient than Chinook salmon that live longer 

and use multiple habitats. Pink salmon have rapid-

ly colonized newly constructed spawning and rearing 

areas along the Ashlu River, and this may link to in-

creased survival. On the other hand, the substantial 

recovery of Chinook juvenile rearing habitat in the 

Squamish River and estuary has not led to increases in 

the wild populations, although it has helped support 

their conservation and persistence.

What is being done? 
The Tenderfoot Creek hatchery on the Cheakamus 

River is run by the Department of Fisheries and Oceans 

and began releasing juvenile salmon in 1989. In 2015 

the hatchery released about 200,000 chinook smolts, 

550,000 coho smolts, and 1 million chum fry. In 2012, 

the hatchery released 1.3 million pink fry.

Community groups and others have also assisted in the 

recovery of salmonids in Howe Sound. For example, 

the community hatchery on Bowen Island21 has incu-

bated chum and coho eggs from Tenderfoot Hatchery 

and released fry into island creeks. Community groups 

such as the Squamish Streamkeepers are involved in 

monitoring spawner abundance in the watershed. In 

addition, Squamish Nation biologists have assisted by 

providing information and synthesizing data on Chi-

nook spawning areas which can help prioritize habitat 

restoration efforts.22

Local community groups and agencies have done ex-

tensive salmonid habitat restoration in the Squamish 

River watershed and estuary: development of coho 

and chum salmon spawning channels in the Mam-

quam River, construction or restoration of extensive 

rearing channels in lower Squamish and Cheakamus 

Rivers, and reconnection of estuary side channels by 

putting culverts through dikes.23 Other salmonid habi-

tat restoration or recovery programs in Howe Sound 

include construction of a treatment plant for Britannia 

Mine waste water,24 continuing remediation efforts at 

Britannia Mine (see Britannia Mine article), and in-

stallation of weirs to stabilize spawning ground gravel 

on Ouillet Creek near Port Mellon.25
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What can you do? 
ACTIONS CONTRIBUTED BY CORI

Individual and Organization Actions:
• As an individual or organization, join local restoration efforts (e.g, Squamish Streamkeepers) to help monitor 

and maintain freshwater salmon habitat. 

• Monitor fishery status and limits. Ensure you are fishing within current regulations. 

• Eat sustainable seafood.

Government Actions and Policy:
• Increase focus on data collection in order to get accurate, high quality counts of spawners. Use tagging meth-

ods over visual counts where feasible. 

• Increase support for community habitat restoration efforts including spawning channels, rearing channels, 
reconnection of side channels, and weirs. 

• Promote and fund the rehabilitation of modified rivers and streams such that salmon habitat is enhanced. 
This includes promoting shaded riparian areas to help lower stream temperatures.

• Continue to monitor water quality and treatment, and support on-going remediation at Britannia Mine. 

• Increase public education on the status of salmon, and how people can help salmon stocks recover. 

• Recognise the importance of estuary habitat for spawning and rearing salmon. 

• Protect all estuary habitats from residential, commercial, or industrial development.

• Reclaim and rehabilitate estuary habitat that has been modified by past development. 

• Increase monitoring and enforcement of fishery limits, openings and closures.
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