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Introduction
Eulachon (Thaleichthys pacificus) has important relevance to Indigenous people within the Lower Fraser
River socially, economically, culturally and jurisdictionally. Although much has been written about other
eulachon stocks in Canada and the US, before now little effort has been taken to compile the various
sources of information about the Fraser River eulachon stock in order to better understand the cultural
significance, the declines experienced over the last part of the twentieth century and early twenty-first
century, and the recent resurgence of eulachon to the area. This report is divided into two main parts.
The first part explores the cultural and dietary significance of eulachon to First Nations of the Lower
Fraser River through the use of Aboriginal Knowledge (traditional and contemporary). This first section
has been prepared by the Lower Fraser Fisheries Alliance (LFFA) with help from a Technical Working
Group and supporting researchers and from Sto:lo Nation in an endeavour to better understand
eulachon and their history to Lower Fraser Indigenous peoples. The second part of the report is a
compilation of information about previous commercial fishing focused on this stock and on the state of
scientific knowledge gained through the few studies in the Fraser River. This second section was written
by Dr. Doug Hay who is likely one of the leading scientific experts on eulachon. Because of time
constraints, attempts were not made to marry the two parts of the document, but future efforts should
attempt to align the TEK with the Science.
Funding for this report was provided by the Prevention Stream of Environment Canada’s Habitat
Stewardship Program. This program was established to foster stewardship projects aimed at preventing
priority species, other than those already listed as a Species at Risk, from becoming a conservation
concern. However, although Fraser eulachon is a priority species, it is in the process of being listed
under the Species at Risk Act (SARA) and many people have been concerned with the dramatic decline
from historic levels which has existed for many decades. Hopefully this report will help managers to
better understand the population and the gaps in knowledge about the species that will direct research
and stewardship activities to ensure that the population once again thrives and feeds the people and
ecosystem of the Fraser River.
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1 Part 1 – Some eulachon Traditional Ecological Knowledge from the
Lower Fraser River
1.1 The roles of eulachon for Lower Fraser River First Nations.
There are many names for eulachon amongst the First Nations of the Lower Fraser River. A common
term referring to eulachon by many Sto:lo people using the Halq’emeylem language is “Swi:we”, and it is
used throughout this report in places where Sto:lo Nation or individual contributors of information have
used the word. However, the reader should be aware that other words for eulachon exist within the
region. This report will specifically cover topics including the eulachon’s cultural and economic
significance to Indigenous peoples, management measures, specific life cycles such as arrival timing,
conditions, and indicators, impacts and threats, as they all relate to traditional ecological knowledge
(TEK). This report on TEK is fairly extensive in content, though it is important to note that certain topics
covered here only touch the surface of a much broader picture of the current state of eulachon, and
what this once populous species represents within Lower Fraser Indigenous peoples cultural context.
There were two main sources of information used in this report. The first source was research done by
the Sto:lo Nation who combed through information obtained during previous work to collect and record
Traditional Knowledge over the past decades. The second source was from eight Traditional Knowledge
surveys done by a contractor for the LFFA in early 2015. Readers should be aware that the views and
stories represented in this section do not cover all the information from all Lower Fraser River First
Nations. The report writers had a limited amount of time to compile information and organize
Traditional Ecological Knowledge interviews and thus not all groups are equally represented. However,
we consider this an “evergreen” document and hope to update it as more information becomes
available through future initiatives to better understand First Nations knowledge of eulachon from the
Lower Fraser River.

1.2 Current state of eulachon
In recent years eulachon have suffered a massive population decline in the lower Fraser River due in
part to habitat degradation and industrialized fisheries. The food needs of the Lower Fraser River
Indigenous peoples for eulachon have not been met for decades. This is particularly troubling, especially
to lower Fraser River Indigenous peoples where the abundance of eulachon is necessary for subsistence,
cultural practices and ecological integrity.
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Eulachon are a long, slender silver coloured fish, reaching approximately 15-20cm in length and
weighing 40-60 grams (Stoffels, 2001), with the Fraser River stock being noticeably bigger than the runs
to the North (Nass) and South (Columbia). During historical times, people looking out at the river from
points along lower Fraser River mountain ridges during eulachon migration periods said that the river
edges were shinning silver, but today, in some years, people search in vain for signs of the fish in the
river. Eulachon Swi:we are an anadromous fish, meaning that adults migrate from the ocean to spawn
in freshwater creeks and rivers where their offspring hatch and migrate back to the ocean to until they
reach maturity. The species has an origin story that ties the lower Fraser River Indigenous people to the
life cycle of Swi:we. This report will describe its origin.

Figure 1: Mature Eulachon (Cambria Gordon LTD, 2006)
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1.3 Cultural and Social Economic
Significance within Sto:lo culture

GUIDING PRINCIPLES FOR
SWI:WE KNOWLEDGE

This section was prepared by Sto:lo Nation and
refers only to Nations affiliated with them.

Xaxastexw te mekw’ stam. (Respect all

Indigenous title and rights continues to exist on

things)

and around the lower Fraser River and its origins

It is through Shxwelí that Swi:we

trace back to S’ólh Téméxw1 (see Definitions). The

exists as a part of S'ólh Téméxw in a

Indigenous people in the Fraser Valley have never

deep and connected way. The

ceded any rights, title, responsibilities and/or

teachings stemming from Swi:we are

interests within S’ólh Téméxw. This paper

as alive as teachings that stem from

acknowledges, maintains and expresses title,

Shxweli. Lower Fraser Indigenous

rights, responsibilities and/or interests within the
living world of Swi:we. The representation of the

people relate history and identity to

Indigenous people in S’ólh Téméxw may change

express the responsibility to respect

from time to time which allows for this document

and teach the Swi:we related laws.

to periodically be reconsidered and revised. It is
important to note that nothing in this document

Xólhmet te mekx’ stam s’i:wes te

shall be construed in a manner which infringes

selsila:lh chet (Take care of everything

upon, abrogates, derogates or denies Indigenous

our great grandparents taught [showed] us)

title, rights, responsibilities or interests.

/ Haqles chexw xwelmi:ay staxwelh
(Remember the future generations)

The past and future of Swi:we is

Many of the Indigenous people of the lower Fraser

connected and responsibility rests

River speak languages or dialects related to

with those of us living today.

Halq’eméylem. This Indigenous group is a
collective community who hold rights and title

within all of S'ólh Téméxw – “our world”. All life is connected to the river which is known as Stó:lō. The

1

S’ólh Téméxw is the Halq’eméylem word for “our world” or “our land”, including the lower Fraser River

watershed from Spuzzum Creek above the lower Fraser River Canyon to the Salish Sea. S’ólh Téméxw represents
the world transformed by the actions of the Xexá:ls, Tel Swayel and other 'agents' of Chíchelh Si:yá:m. S’ólh
Téméxw is defined through the known extent of occupation and land use coincident with the Aboriginal rights and
title as currently understood by the Halq’eméylem-speaking Stó:lō.
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Indigenous peoples are connected to the land, as
Xwélmexw, and are also connected to the

GUIDING PRINCIPLES FOR
SWI:WE KNOWLEDGE

ancestors, each other and the world through
shxwelí2. Swi:we are a life-form made from
interconnected sxwōxwiyám3, sqwelqwel4, and are

Xyólhmet te mekw'stám ít kwelát.

supported by specific customs, beliefs and laws.

(We have to look after everything that

Swi:we was brought here by gift from Tel Swayel

belongs to us).

Lower Fraser Indigenous rights, title,

(Sky-Borne People) who came to make the world

responsibilities and interests exist

right. Swi:we laws are in Solh Temexw and Sto:lo.

throughout S’ólh Téméxw for the

These laws guide people’s actions and decisionmaking, including those of Indigenous peoples and

purpose of recognized responsibilities

non-Indigenous peoples. Swi:we brings teaching

strongly connected to Swi:we.

which are sxexó:mes5.

Swi:we are an extension of family
that shares in a connection to a shared

The lower Fraser River Indigenous culture is

life force. To care for Swi:we is a

interconnected to the past, present and future.

privilege and an obligation. The

Understanding the history of Swi:we connects us

caretaking responsibilities cannot be

to the future of Swi:we. The Indigenous knowledge

delegated or compromised because it

of Swi:we is a way of life, that reflects actions and

is a part of Indigenous identity in the

beliefs. The knowledge is a basis of Indigenous

lower Fraser River. The laws of our

rights, title, responsibility and interests.

land, Snoweyelh, govern these
relationships to our sxexó:mes (gifts
of the creator), our land and

1.4 Swi:we and Knowledge from the
People

resources, and everything that
belongs to us.

In lower Fraser River Indigenous culture there are
many distinctive types of oral narratives which
2

Shxwelí is the “life force” or “spirit” connecting all things, including plants, air, earth, water, animals, and people
within S’ólh Téméxw.
3
Sxwōxwiyám means narratives describing the distant past "when the world was out of balance, and not quite right,
as well as the actions of the Xexá:ls (the Transformers)” accounting for the origins and connections between the
Stó:lō, shxwelí, and sxexó:mes.
4
Sqwélqwel means “news” and includes oral narratives of personal histories
5
Sxexó:mes means “all our gifts; gifts of the creator.”
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recount personal history, creation narratives, and
interconnected life force agreements. This section
will examine oral narratives in the form of transcripts
and recordings provided by various Elders and
people’s knowledge in regard to the eulachon of the
region. A touch of knowledge will be examined with
the background information that was provided above
to fully appreciate how lower Fraser River Indigenous
knowledge responds to contemporary issues that are
faced by Swi:we. This section only touches a small
portion of recorded traditional knowledge. Also, it is
extremely important to recognize the traditional
knowledge owners and their respective communities
so the noted information is been presented with
much respect.

GUIDING PRINCIPLES FOR
GUIDING PRINCIPLES FOR
SWI:WE KNOWLEDGE
SWI:WE KNOWLEDGE
Lets’emó:t (One heart, one mind)
Ewe chexw qelqelit te mekw’ stam
The basis of this principle
loy qw’ esli hokwex yexw lamexw
recognizes that all life is
ku:t (Don’t ruin waste, destroy everything;
connected
collective
just
take whatas
youa need)
community.
The diversity
of that
There
is a life force
in Swi:we
interests
and
identitiesconsumed
pushes or
must
not be
needlessly
distinct life
destroyed
so to
it iswork
wisetogether
to avoidtotaking
find than
unityistoneeded
help one
another.
more
to avoid
turning
Unity
withinAlso,
the lower
'use'
intolies
'waste'.
the Fraser
River cultural landscape
interconnectedness
of life which
forces is
an expression
of our collective
includes
lower Fraser
River sturgeon,
identity. There
is only
S’ólh
foreshores
and other
life one
which
when

1.4.1 Swi:we Sxwōxwiyám
A Sxwōxwiyám documented by anthropologist
Wayne Suttles describes the origins of eulachon from

Téméxw
to which
one
is destroyed
thelower
other Fraser
is directly
River Swi:we
belong.
affected.
So, when
one proactively
protects a relation of Swi:we such as

the Katzie people and specifically to the family of

lower Fraser River foreshore than

James Adams, who was interviewed in 2015. The

Swi:we also gets protected.

narrative depicts Sky-Born Swaneset’s wife coming
from the world above, and bringing with her a dowry
for their marriage. The dowry was a box which

contained food which she opened over a period of two days and released into the river:

“At day break she opened the other half of the box and emptied its contents into the river.
Forthwith immense shoals of eulachon crowded the water from bank to bank. She waited
until the sun rose, and then ordered the people to rake the fish into their canoes.
“For one month only each year will these fish appear,” she said. “Gather them diligently.
None of them must die and rot. I will show you how to hang them up to dry, suspended
from light racks of split cedar.”
9

The people obeyed her commands and
caught and dried an immense quantity.
Quickly the news of what was happening
spread down the river, and other Indians
gathered at Katzie to reap the new harvest
of fish. Swaneset then travelled around the
country inviting the more distant people to
come and share their good fortune. Some
did come, but many were senseless and
would not believe him.

GUIDING PRINCIPLES FOR
SWI:WE KNOWLEDGE
Lets’emó:t (One heart, one mind)
The basis of this principle recognizes
that all life is connected as a collective
community. The diversity of interests

and identities pushes distinct life to
Time went on, and there came a day when
Swaneset said to his wife: “To-morrow I
shall leave you. Do watch over my people
even as I have watched over them.”

work together to find unity to help one
another. Unity lies within the lower
Fraser River cultural landscape which
is an expression of our collective

In the morning he mustered all his men and
loaded a large canoe with dried eulachon,
and padded away to the southward, where
he knew that that other people had been
created by Him Who Dwells Above.”

identity. There is only one S’ólh
Téméxw to which lower Fraser River
Swi:we belong.

(Suttles, 1955)
This story has variations that stem from different families and Indigenous communities. Some families
are from the Sky-born Nation who speak of this story from their perspective; whereas, some families
were witness to the marriage that brought Swi:we to the Lower Fraser River but in both cases the story
is alive in the Indigenous communities of the lower Fraser River.

1.5 Swi:we Arrival and Presence
Eulachon move into the salt water ocean early in their lives and spend many years there, only returning
once they have reached maturity, traveling up river beyond the saltwater of the Salish Sea to spawn.
Indigenous observations indicate that eulachon tend to spawn where there is a strong base of sandy
substrate and in close proximity to the lower Fraser River foreshores, especially in areas near cool creeks
and rivers that bring glacier and snow pack runoff and which contribute to strong spring freshets
(COSEWIC 2011). Many Aboriginal Knowledge respondents did point out areas where they were familiar
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with spawning, but they were also quick to indicate that all areas of the river are important. After
Swi:we spawn, it is know they move down with the currents of the river in which they can be caught in a
live trap in the shallow side channels off the main stem of the lower Fraser River.

Figure 1: Eulachon eggs viewed from under a
microscope (ODFW, 2012)

Figure 2: Eulachon larvae (ODFW, 2012)

1.5.1 Timing
Indigenous knowledge from the Lower Fraser River describes up to three distinct spawning “runs” in the
spring time: an early run near the end of February-beginning of March with smaller fish, followed by a
second run in the first week of April with medium sized fish, and lastly a third run at the end of April
until about the second week of May with the biggest fish (James Adams from Katzie First Nations,
February 25, 2015). James Adams, a eulachon fisher for almost 60 years, noted that the commercial
fisheries often focused on the last run of biggest fish, and this was the only run of interest to DFO. The
appearance in the Fraser River is thought to be triggered by water temperature and the occurrence of
the full moon. Indigenous peoples of the Lower Fraser realize the relationship between the full moon
and returning eulachon and there is a direct tie between females of lower Fraser River Indigenous
peoples, eulachon and the strong tides created by the full moons.
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Figure 3: Eulachon prepared for smoking in Kitimaat Village (Pacific Salmon Foundation, 2015)

1.6 Where eulachon were found on the river
Eulachon were important for Nations from Musqueam and Tsawwassen up to Yale. Many people speak
fondly of their fishing areas, though some of these areas have been lost due to changes to the river,
habitat degradation, changes to eulachon migration behaviour, or due to eulachon no longer migrating
as far up-river as they used to. Many people from Nations further up-river than Kwantlen and Katzie
(Fort Langley area) talk about fishing with dip nets in their territories, and only going down-river in years
of lower abundance.


According to one interview conducted in 1996, Bill Pat Charlie stated that eulachon would at
one time spawn as far inland as Rosedale (Charlie, 1996). In his interview he described how
eulachon also travelled as far as Shxw’ow’hamel in earlier years. As a result of the lack of
eulachon present in upper Stó:lō territory, many people would trade with extended relations
further downriver. (Charlie, 1996) states that “some time we go down… my mother had a whole
bunch of relations down at Katzie. Sometimes we went down to Deroche and got a few down
there.”

It is apparent that in this interview with Bill Pat Charlie of Chawathil First Nation, that within his life time
Swi:we were present and spawning near Shxw’ow’hamel First Nation. It is recognized by the people that
an old village down river of Shxw’ow’hamel First Nation was a gathering area for harvesting and
processing Swi:we. It is noted by the late Elder Agnes Kelly that this village place name relates to the
name of Swi:we. Proper spelling of this old village is currently under research with the lower Fraser
River Halq’eméylem language experts. This recorded knowledge is currently in a digital state. There are
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many interviews like the Agnes Kelly interview from the 60’s, 70’s, 80’s and 90’s preserved to become
digital files.

In an interview with Clem Seymour of Seabird Nation in 2015, he mentioned that eulachon used to make
it as far as Hope, but haven’t done so since the 1950s. He, and other respondents, felt that lower
eulachon populations meant that they no longer migrated as far up river.

Many respondents talk about important areas for fishing eulachon or for their spawning where they are
no longer documented. For instance, in an interview conducted in 1994, Chief John George identified
that eulachon came to spawn in Sumas Lake before it was drained (George, 1994). In the interview
George states, “… eulachons used to go in through there. That’s why they had so many sturgeons in
there, they feed on them.” This reference leads to a fuller understanding of Swi:we and the
interconnectedness of all the life forms that are tied together.
James Adams from Katzie First Nations, who was interviewed in 2015, talked about times when there
was a big tide during freshet time and eulachon would get sucked up to Pitt Lake and they would spawn
all over the banks. Other respondents, like Irene Smith of Shxw’ow’hamel who was interviewed in 2015
and Sonny Mchalsie also of Shxw’ow’hamel who was also interviewed in 2015, talk about various
sloughs or creeks where eulachon used to spawn that have since been filled in or have been changed so
much that eulachon don’t use them anymore. For instance, Sonny talked about a slough by Jones Creek
that used to have an important eulachon processing camp along the bank, called “Selth” which is a
Halq’emeylem word for eulachon processing, which has since been filled in by farmers. Irene mentioned
Hunter, Jones and Lawrence Eddy Creeks, all important spawning creeks that are no longer used, and
she referred to memories of people talking about eulachon spawn in Mariah’s Slough. Eulachon are no
longer known to spawn in any of these areas. Swi:we habitat has been, and continues to be, destroyed
with no regard in the name of farming, transportation, or industrial development.

Figure 4 below denotes approximate locations on the river where eulachon runs are known to occur;
some Indigenous reserves, and cities within the Vancouver and Fraser River area (Moody, 2000).
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Figure 4: Approximate locations of Eulachon harvesting areas by Indigenous people and cities within the
Vancouver and Fraser River area (Moody, 2000).

1.7 Habitat Requirements
Historically, Swi:we harvesting, migration, and spawning had been in close proximity to side waters of
the main stem Fraser River. For instance in the few noted references above, eulachon traditional
harvest sites were identified near and below Hunter Creek, Harrison River, Chilliwack River, Sumas River,
Sumas Lake, Pitt River, Stave River, and many other lower Fraser River feeder creeks. These areas
contain plenty of sand or pea-sized gravel in which small eggs can successfully attach. In the box that
came with the marriage of Swaneset, teaching for people to not cause harm to these areas. Further
work has to be completed to fully identify all the laws.
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Figure 5: Eulachon spawning rivers on the west coast of North America (Cambria Gordon LTD, Eulachon of
the Pacific Northwest: A Life History, 2006).

1.8 Use and Preparation of eulachon
Eulachon were once an important source of food, and an item shared in longhouses, during
celebrations, during dinners with friends and families, and traded with relatives and other First Nations
from Interior B.C. and to the South. The preparation of eulachon in the lower Fraser River has been
known to include dry-smoking, cold-smoking, salting, frying and the making of eulachon oil/grease.
Although eulachon oil was made in this area, they did not use the same techniques as did the First
Nations from the North. Instead of fermenting the eulachon, the most common method of obtaining the
oil was to catch the oil dripping out of the fish that were hanging in the smokehouses. The people then
used the oil in much the same way people use butter today, providing flavour to “Indian bread” or dried
fish or other food sources.

One understanding of Swi:we is how the grease was utilized with dried foods to help with digestion.
After long winters, Swi:we were often used to assist the human body to help regain nutritional values
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that may have slowed during winter months. Swi:we helps the body get prepared to absorb plant
nutrients and plants source energy (vitamins). This knowledge and practice was passed down by Mike
Victor of Cheam to his descendants. Many of his grandchildren and great-grandchildren carry strong
knowledge of foods from the lower Fraser River lands and waters.

It has become evident by observing Halq’eméylem dialects how vital of role eulachon and their “grease”
is within a cultural context, due to the fact that specific preserved dried foods require oil to assist in
digestion during winter months. Many of the lower Fraser River Indigenous people’s preparation
processes are a communal based activity whereas processing is specially located activity that
encompasses harvesting and environmental processing qualities (such as wind).

Based on our understanding of historical economics, it’s apparent that eulachon played a vital role in
trading and bartering, particularly with the Interior people where eulachon didn’t migrate but dried fish,
or eulachon grease, was often traded for products not readily available in the lower Fraser River, such as
moose and elk meat. Anthropological literature and traditional knowledge identify grease trails that ran
from the Pacific Ocean far into the Fraser Canyon and Interior BC which were used by Indigenous traders
who transported grease to the interior and returned to the coast with goods and supplies (Cambria
Gordon LTD, 2006).

1.9 Historical Fishing Practices
Various methods were used along the Fraser River to collect eulachon, including gathering by hand from
the beach, raking, dip netting and drift and set netting.

When eulachon were plentiful, the sides of the river were described as shinning silver, and in the very
low parts near Musqueam for example, people walked along the beach gathering the eulachon on an
outgoing tide. William Dan Sr of Musqueam spoke fondly in 2015 of memories of helping his
grandmother, auntie and mom gather eulachon along the old River Road in about 1968-69. The ladies
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would walk along the shores filling up buckets and young William would run the buckets back and forth
to the car. They eventually stopped doing this though as the river in that area became too polluted and
the runs declined. After that, they moved up
to Kwantlen and Katzie territory to fish. For
instance, William Dan Sr of Musqueam said:
“I grew up collecting swi:we. I used to go out
with my grandmother and fill up buckets
while the tide went out. Then all of a sudden
they slowed down. Then we had to go up
river to Katzie and get the eulachon”.

Figure 1: Swi:we rake and Swi:we. Reference from Sto:lo
Nation.

In other parts of the river, “raking” was used.
Using an implement similar to the leaf rake

(but with sharper tines), the fisher passed the rake through the water, subsequently impaling the fish
where the rake was pulled from the water and the fish dumped into the boat (SFU Museum of
Archaeology and Ethnology , 2009).

Another important tool for collecting eulachon that was
used all along the Lower Fraser River was the dip net,
sometimes used from the shore and other times used from
a boat. According to Duff (1964), dip nets were made of
twine spun from tall stinging nettles into oblong-shaped
nets and the dip net pole was made from a hard wood like
maple vine or iron wood. For many of the respondents
interviewed in 2015 by an LFFA researcher, their early
memories of fishing eulachon featured dip nets that people
made using whatever materials were available. Ken
Malloway of Tcheacten would make a hard wire frame and
put it on the end of a pole and then would get chicken wire
to wrap around it. The bottom would be closed and shaped

Figure 2: Dip net. Reference from Sto:lo
Nation.

like a cone or bucket. Irene Smith of Shxw’ow’hamel used an
onion sack attached to a hoop of wire. The grandmother of Mike Kelly of Shxw’ow’hamel used also used
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onion bags, or rice bags to make dip nets. His grandmother also made nets out of hanging twine. People
were obviously resourceful in catching eulachon.

Although less common, some other techniques were used. For instance, Sonny Mchalsie of
Shxw’ow’hamel talked about bag nets that were held between 2 canoes as they drifted down the river.
This technique was used by Bill Pat Charlie from Chowathil for salmon, but also by him and others for
eulachon. Ken Malloway spoke about seeing an older man using a basket that was about an arm’s length
and made out of chicken wire which was tapered off into a dome at one end. The fisher would throw the
trap into the water using strings on both ends, then when it was full, he would release one end and pull
the net out.

More recently, people began to use nets. James Adams from Katzie, an early commercial eulachon
fisher, first used heavy linen nets (mesh size 1 3/8 inches) that were set at a depth of 250 mesh. A drum
was used to pull it in. Ken Malloway spoke about beginning to experiment with nets about 10 years ago.
With newer technology and changing river distribution of eulachon, people have adapted their gear.

Figure 6: This picture shows a canoe full of eulachon, as well as a second canoe in which two
men are standing with nets in hand, as they would when fishing for eulachon (Canadian
Museum of History).
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1.10 Current Fishing Practices
In May 2011 eulachon was assessed by the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) and both the Fraser River Central Pacific Coast populations were assessed as “endangered”;
the Nass/Skeena Rivers population were assessed as “threatened” (DFO, 2013). In November
2011, COSEWIC considered new information on the Nass/Skeena Rivers population and underwent a
reassessment, completed in May 2013 with a reassessed status of “special concern” (DFO, 2013). In
2010, the United States listed the southern eulachon population as threatened under the Endangered
Species Act (DFO, 2013).
Since 1995, DFO has undertaken specific activities to protect eulachon including closure of the
commercial eulachon fishery on the Fraser River, and full closure of recreational harvesting for
eulachon in all tidal waters (DFO, 2013).
With all the resource management actions asserted by DFO, the lower Fraser River Indigenous peoples
have had a limited fishery to practice. People have been known to dip net and drift with net fishing
gear as shown below from a picture at Kwantlen First Nation.

Although some eulachon are caught for Food/Social/Ceremonial (FSC) purposes in the Fraser River
(~800lbs for all Lower Fraser River Indigenous communities), very few people are privileged enough to
get some, and those that do are sometimes brought to tears with the small feed. Elders are often given
eulachon first but few young people even know what they are, let alone have tasted them. Because of
that, an important piece of culture is being lost. Not only is the diet changing, people are missing out on
the culture of reuniting with family members to fish and share fish. Even in 2015, Kwantlen fisher Les
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Antone spoke of renewing family linkages over the slightly increased FSC allocation. His sentiment of
sharing was echoed by many people interviewed in 2015 and by those interviewed previously by Sto:lo
Nation. First Nations have a deep culture of sharing with neighbours and family members and although
many contemporary communities participate in the capitalist economy, that culture of taking care of
one another is still strong and evident, especially when people are provided an opportunity to harvest
food.

In 2015, due to many years of increased eulachon return and ocean signs of stock recovery in-season,
Lower Fraser First Nations were allowed a modest increase for FSC harvest. The allocation was
extremely precautionary according to any measurement of precaution, but was done because DFO does
not currently have any way to measure returns in-season. The lack of science undertaken in order to
guide management decisions is very frustrating for Fraser River First Nations, but still many Nations
were happy to have access once again. However, First Nations interest in harvesting eulachon cannot be
quantified solely on FSC licensing interest. Many groups are choosing to continue to refrain from fishing
until stocks are stronger, and some groups do not want to participate in DFO’s licensing process because
it may be seen as acknowledging management rights to DFO that have never been ceded by First
Nations.

1.11 River Changes
In the Fraser River, changing marine conditions and freshwater habitat degradation may be the main
contributors to reduced eulachon populations (Rogers et al. 1990; Hay et al. 1997, Hay et al. 1999; Hay
and McCarter 2000).

1.11.1 Dredging
Since European contact the lower Fraser Rivers has changed considerably in shape and depth. Dredging,
which removes eulachon and salmon spawning habitat is a common practice on the Fraser River where
boat traffic is heavy. The effects of dredging are not fully understood as minimal research has been
conducted on the impacts of in-river dredging on eulachon habitats. Lower Fraser First Nations have
legally initiated a challenge on the dredging practices in the Fraser River. Various reports state that to
better understand the impacts of river changes on eulachon, more quantifiable data is needed.
One report issues by DFO states:
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It is not possible to quantify the biological functions of habitat features or carrying capacity limits
with existing information, and constraints to the species for spawning within the Fraser River are
unknown. Available information does not permit an estimate of the overall change in the Fraser
River through dredging, foreshore alteration, or habitat degradation since pre-contact. The extent
of habitat reduction within the marine environment is unknown, and available data on hypoxia
within the area normally occupied by Eulachon is incomplete. It is not possible to quantify the
habitat requirements at the upper stock reference level with existing information. (DFO, 2015).
However, in this report DFO also recommends that dredging at spawning time could negatively impact
spawning success, and it would be wise to suspend dredging operations in all parts of rivers at the time
of spawning and to later re-examine and confirm spawning time(s) in rivers to ensure that spawning
time is not changing (DFO, 2015).

1.11.2 Other river changes








River taming: Changes to flow patterns have been noticeable to eulachon fishers. Mike Kelly of
Shxw’ow’hamel talks about the impacts of the highways and the railroad. He mentioned that
the river used to snake through the valley, with many swift sections broken by slower curves
and eddies. When the highway straightened the river, the water no longer slows and this has
caused a loss of habitat, scoured the bottom and shores, and has reduced the ability of salmon
and eulachon to make it past these sections. Sonny Mchalsie and Irene Smith of Shxw’ow’hamel
both separately echoed this sentiment, noting that the lack of eddies removes resting places for
fish and thus the fish require more energy to pass further up river.
Gravel mining: Ken Malloway of Tcheacten talked about the impacts of a huge gravel pit
between Chilliwack and Agassiz that has removed the gravel from prime fishing spots.
Log booming: Ken Malloway of Tcheacten also spoke about concerns with log booming and
storage and the impact on the bottom of the river. He points towards studies that say that the
cedar bark kills eulachon and sturgeon eggs, and the widespread use of the Lower Fraser River
for log booming and storage may have contributed to the decline in these fish.
Bridge development: James Adams of Katzie spoke about the bridge development and how their
important fishing spots are not much shallower.
Pollution: James Adams of Katzie and others also spoke about the industrial discharge into the
river, sometimes leaving two feet of brownish slime covering the nets. Mike Kelly of
Shxw’ow’hamel spoke about observations of pollution and how in the olden days, people used
to drink the river water, but now with all of the human waste and industrial waste, people even
fear the safety of the fish that they eat from the river.
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Climate change: Many respondents of TEK interviews in 2015, such as James Adams, Irene Smith
and Sonny Mchalsie, spoke about concerns with warmer water temperatures and lower
snowmelt. Warmer waters house more disease hosts and also require more energy from the fish
to migrate up river. Further, the environmental cues associated with temperature and increased
flow may be messed up.
Jetties in the Gulf: William Dan Sr. of Musqueam has seen the impacts of the jetties that have
been built from the mouth of the Fraser River into the estuary. He notes that silt can’t leave, and
this has impacted his ancestral beaches.
Predation: Some interviewees that were
surveyed in 2015 spoke about increase
seal and sea lion predation. Some said
that they used to manage the predation
by harvesting the sea mammals, but
current DFO management does not
allow for this. However, some
respondents had memories of large
amounts of seals and sea lions following
the eulachon up-river even in their
youth, but at that time there were
plenty more eulachon for everyone.
Another main predator named in
interviews were birds. Sometimes
referred to as seagulls or terns, William
Dan Sr of Musqueam and others said
that when people saw these birds in the
river, they knew that the eulachon were
there.
Figure 3: Birds resting while eulachon run up-river.

1.11.3 Marine
There is substantial evidence and documentation that eulachon have often been caught as by-catch by
commercial fishers in other fisheries (such as the shrimp trawl) in the marine environment. Shrimp
trawling occurs in the marine environment and captures predominantly age 1+ (60-130 mm) and age 2+
(90-180 mm) eulachon but may also include some age 3+ (140-200 mm) as determined by eulachon
caught in DFO shrimp trawl surveys (DFO, 2007). Marine activities such as shrimp trawling are commonly
believed to be among the most damaging actions occurring that impact eulachon populations and many
respondents of the 2015 TEK interviews noted concerns with this fishery and the impacts on Fraser River
eulachon populations.
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It has been noted that in 1994, a large amount of eulachon were captured as by-catch by the BC shrimp
trawl fishery and questionably later that year a sudden sharp decline occurred in three major eulachon
spawning rivers; the Fraser River, the Columbia River and the Klinaklini River of Knight Inlet (Moody,
2000). Additionally, a drastic decline of the Bella Coola eulachon population in 1999 suspiciously
occurred two years after the large 1997 eulachon by-catch taken in the BC commercial shrimp trawl
fishery in the Queen Charlotte Sound area (Moody, 2000).

With the introduction of by-catch reduction devises (BRD’s) BC shrimp trawl industry has claimed to
have reduced eulachon by-catch by some 80% over the period from 2000-2001 (Clayton, 2002).
Although it has been noted that eulachon by-catch may be reduced during a shrimp fishery if BRDs are
used, the damage of escapement caused by towed gears still impacts mortality rates.

1.12 Recent Indigenous Peoples’ Management Efforts
With the decline of eulachon stocks in recent years, many lower Fraser River Indigenous peoples, have
taken initiative in various stewardship practices as an endeavour to promote eulachon re-population.
The repatriation of the Swi:we song from an American university is tasked as an objective. This means a
traditional song will be sang by the lower Fraser River Indigenous women to honor the spirit and return
of Swi:we each year from the banks of the Fraser River.

Figure 9: Nuxalk eulachon ceremony (Wigle, 2014). Nuxalkmc elders, hereditary chiefs, and other
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community members gathered on the banks of the Bella Coola River on March 29th, to bring back a
ceremony they hope will encourage the sputc (eulachon) to return to the river in abundance once
again (Coastal Stewardship Network, 2014). A pole was carried from the carving shed and raised on a
location by the river overlooking the sites where the most recent eulachon grease camps were used to
render the fish into grease. Following the pole-raising, the procession gathered at the river’s edge, to
dance and offer woven cedar and eagle down to the eulachon (Coastal Stewardship Network, 2014).

A more recent endeavour in a local setting has been the Fraser River Eulachon Habitat Utilization Survey:
Feasibility of live capture and acoustic tagging of Fraser River Eulachon. This was a report completed in
March 2015 which presents the results of a 10-week field and laboratory investigation of the feasibility
of live capture of Fraser River Eulachon in the river and its estuary and applying acoustic transmitters
(Pacific Salmon Foundation, 2015). One of the outcomes of obtaining captures, holding, releasing, and
study results was to ensure that information may be used in habitat management and recovery planning
in the future.

Figure10: The Fraser River Eulachon Habitat Utilization Survey: Feasibility of live capture and acoustic tagging
of Fraser River Eulachon approximate locations (Pacific Salmon Foundation, 2015).

A Fraser River Eulachon Working Group was also formally struck in early 2015 and is open for
membership from any person or organization that is interested in helping to better understand the
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science behind Fraser River eulachon, or to help with habitat restoration. This group hopes to meet biannually to plan science and habitat restoration priorities. Habitat restoration was an important topic
covered in the 2015 TEK interviews, with many people mentioning the need to take care of the whole
river, but especially the heavily polluted and habitat degraded lower reaches. But attention also needs
to be focused on the importance of sloughs and creeks and to restore or avoid further filling in by
farmers or developers. Mike Kelly also noted the need for small eddies to be developed in the main
channel from the Agassiz Bridge and downriver. Him, and others point out that this would help eulachon
and salmon and sturgeon better survive and hopefully recover.

1.13 Definitions


Chíchelh Si:yá:m means the Creator



Halkomelem means the language spoken by Stó:lō of the lower Fraser River
watershed and their relatives and neighbors from southeastern Vancouver Island.
Halkomelem is made up of three dialects - Hul’q’umín’um ('Island' Halkomelem
dialect), Hun’qumyi’num ('Downriver' Halkomelem dialect) and Halq’eméylem
('Upriver' Halkomelem dialect).



Lets’emó:t means “one mind; one heart.”



Shxwelí is the “life force” or “spirit” connecting all things, including plants, air,
earth, water, animals, and people within S’ólh Téméxw.



Sqwélqwel means “news” and includes oral narratives of personal histories.



Snoweyelh means “laws of the land.”



S’ólh Téméxw is the Halq’eméylem word for “our world” or “our land”, including the
lower Fraser River watershed from Spuzzum Creek above the lower Fraser River
Canyon to the Salish Sea. S’ólh Téméxw represents the world transformed by the
actions of the Xexá:ls, Tel Swayel and other 'agents' of Chíchelh Si:yá:m. S’ólh
Téméxw is defined through the known extent of occupation and land use coincident
with the Aboriginal rights and title as currently understood by the Halq’eméylemspeaking Stó:lō.



Sxexó:mes means “all our gifts; gifts of the creator.”



Sxwōxwiyám means narratives describing the distant past "when the world was out
of balance, and not quite right, as well as the actions of the Xexá:ls (the
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Transformers)” accounting for the origins and connections between the Stó:lō,
shxwelí, and sxexó:mes

1.14 2015 TEK interviews
All of the following people were interviewed by Marjorie Savino, contracted through the Lower Fraser
Fisheries Alliance, as part of an AFSAR funded project.









James Adams from Katzie First Nations. Wednesday February 25, 2015.
Clem Seymour from Seabird Nation, March 6, 2015.
Ken Malloway (Wealick) from Tcheacten, March 27th, 2015.
Irene Smith from Shxw’ow’hamel. March 18, 2015.
Sonny Mchalsie from Shxw’ow’hamel First Nation (half Sto:lo and half Nuxmuxpux). March 24,
2015.
Larry James H. Charlie from Chehalis March 31, 2015.
Mike Kelly from Shxw’ow’hamel. March 31, 2015.
William Dan Sr from Musqueam. March 31, 2015.
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2 Part 2 - Synthesis of contemporary science and management of
Fraser River eulachon
The following section was prepared by Doug Hay of Nearshore Research in Nanaimo B.C. and edited by
the Lower Fraser Fisheries Alliance.

Summary
In the mid-1990’s the Fraser River eulachon population appeared to collapse. At that time there was a
consensus among First Nations and commercial fishers that runs in recent years had declined but that
the apparent absence in the early 1990’s was unprecedented. Their concerns led to involvement by DFO
researchers and this ultimately led to the suspension of fisheries and the initiation of monitoring projects
to assess abundance. Over the next few years it also became gradually apparent that the eulachon
decline in the Fraser River was symptomatic of a more general decline that was occurring in other rivers,
from California to Alaska. The severity of the decline in the |Fraser River was not immediately
recognized, however, because the apparent run sizes varied.
The decline of eulachon in the Fraser River was brought to the attention of Fisheries and Oceans (DFO)
as early as the 1950s and 1960s, but it wasn’t until 1994 that DFO’s Science Branch began to investigate
the decline. Pilot surveys for estimating abundance started in 1995. Since 1995 there has been an egg
and larvae sampling program, or an ‘abundance-monitoring’ program that has continued each year
through a collaborative research partnership with Musqueam First Nations. The trends are revealing
and alarming: since 1996 the abundance has declined with many years within the last 2 decades
estimating spawning biomass less than 100 tonnes, the lowest measured since the biomass estimated
started in 1995 (the last 3 years have shown signs of recovery). Two decades after the biomass
assessment surveys began the Fraser River, eulachon population still has not recovered and the reasons
for the decline and the failure to recover remain uncertain.
Eulachon are a species endemic to the Northeastern Pacific ocean, and there are 500 different types of
reports that comment directly or indirectly on eulachon. Many reports, however, have little bearing on
factors affecting their decline or offer approaches to assisting with their recovery. Many do not consider
the significance of the results in the context of existing information or other reports. Therefore probably
it is accurate to state that although there is a substantial amount of information about eulachon, there
is not a corresponding amount of understanding.
This project activity described in this report had two main objectives: (1) to assemble any new
information about Fraser River eulachon and (2) provide a synthesis of current understanding and gaps
in our knowledge. The science section of the report is organized in four sections. Section 1 described
the types of information presented (the components) and the sources. Section 2 presents the synthesis.
Section 3 presents a short overview on the biology of eulachon, with emphasis on the Fraser River
population. Section 4 consists of the detailed information that are used for the synthesis.
The report examines 12 different types of information (called ‘Components’) that vary in length and
detail. These are described briefly on Section 1 and presented fully in Section 4. Information from these
components was then considered in light of existing information on the biology of Fraser River eulachon
(Section 3) and presented in a ‘synthesis’ section that is presented in Section 2.
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Among the key components was a review of Fishery Officer Narratives6 from the years 1948-1979 which
is the first, and largest ‘component’. Information was extracted from more lengthy, unpublished
documents prepared by the late Duncan Stacey, and now preserved in the Institute of Ocean Sciences
Library at Sidney and related work by Mr. Stacey that is preserved in the University of BC Library
Archives. The narratives provide a perspective of how eulachon distribution changed within the ~30year period that was examined.
The second component was a condensed version of the narratives, presented in the form of a
spreadsheet, which provides estimates of the dates of entry, by eulachon, into the river at Steveston.
Another useful variable was a distinction between the years when eulachon migrated above the Mission
Bridge. These variables were then compared to historical data on river discharge volumes (Component)
and marine sea-surface temperatures. In general, eulachon appeared to spawn in lower reaches of the
river (below Mission) in the years when discharge velocities, in April, were higher, and vice versa. The
month of April is the main month when eulachons are in the Fraser River and moving upstream to spawn.
Other components examined in the synthesis included a previously unpublished survey of fishers in
1953. (Again Respondents from this survey, conducted 62 years ago, are not identified.) The survey was
requested by the Pacific Biological Station, which at that time was part of the Fisheries Research Board
of Canada. The survey asked for opinions about the types of gillnets used, (length, depth and mesh size)
and also asked for opinions about factors affecting the depth and time of capture. The respondents
indicated that depth of capture varied with time of day, tidal conditions and the stage in the run. These
points were compared with information derived from other ‘components’ including some new analyses
on older data from a 1988 surface trawl study in the Coquitlam area and a short 1941 study on the
effects of gillnet mesh size.
A series of reports on larval and juvenile eulachon from the Fraser estuary were examined and some
preliminary analyses on distribution and abundance are presented. The key point about this distribution
is that eulachon appear to be retained in the general vicinity of the estuary, even into mid-July. The
series of reports provides a rich, detailed set of data on what larval eulachon eat and what predators eat
eulachon larvae – and that includes juvenile eulachon!
The analysis concludes with reference to several ‘components’ that consider the biological and
ecological significance of the ‘salt wedge’, as a vital part of eulachon life history and habitat. The
synthesis section ends with a hypothesis that the salt wedge is a special location where eulachon
concentrate and undergo a gradual transition from saltwater to freshwater. Based on a 1990 paper that
examined the level of toxicants in tissues of pre-spawning eulachon, the salt wedge also is the location
where eulachon might be exposed to potentially deleterious concentrations of pollutants or chemicals
from riverside industries. Finally, because they are so densely concentrated in a relatively small area,
the salt wedge may be location where eulachon may be especially vulnerable to predation from seals
sea lions.

6

No names of Fishery Officers or other individuals are shown anywhere in this report.
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2.1 Section 1: Sources and organization of information
The science part of the report examines twelve different sources of information or data (called ‘components’)
concerning Fraser River eulachon. These are as follows:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Qualitative narratives from Ladner and upriver offices;
Quantitative spread-sheet analyses of narratives;
A 1941 gillnet mesh-size test on eulachon catches;
A 1953 Fisheries Research Board survey of fishers;
A 1988 Fisheries and Oceans surface trawls study;
Fisheries Research Board plankton surveys 1966-1969;
Reports on Fraser River hydrology;
Fisheries and Oceans (online) databases on ocean temperate;
Environment Canada database on River discharge
;
A 1949 letter from the Department of Fisheries to the Fisheries Research Board;
Information on the salt wedge as an important factor affecting eulachon;
A 2014 field study on Fraser River eulachon.

The purpose is to assemble existing and previously unavailable or overlooked data or information to provide
insight into factors leading to the decline of Fraser River eulachon or factors preventing their recovery. New
information builds on existing information, which is summarized in a short background section. This
background is a relatively sort synopsis of information relevant to the Fraser River from of existing reports as
exemplified in reviews by Hay and McCarter (2000), Moody (2008), Gustafson (2010) or Schweigert et al.
(2012). This report considers additional information. The report focusses on four main ‘subject areas’ of
Fraser River eulachon as follows: (1) characteristics of the run, including comments on abundance, timing,
etc.; (2) factors affecting catches or data issues; (3) environmental factors, especially temperature; (4)
eulachon biology, especially better understanding of larval and juvenile stages in the estuary. A full list of
the subject areas follows:
Characteristics of the run over time
Timing of spawning
Duration of spawning period
Location of spawning – extent upstream
Time of day
Single/multiple waves
Spawning biomass – from 1950’s - 1980’s
Spawning biomass – 1990’s – to 2014
Sampling/catch factors
Day versus night
Depth in river
Sex ratios
Environmental factors
Temporal changes in water velocity – means by month
Temporal changes in timing versus offshore temperature
Site-dependent water velocity - hydrology
Eulachon biology
Egg and larval distributions
Predators on egg
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Timing of arrival at the river – from offshore
Pre-spawning distribution in the river

Table 1

Subject-component-data sets
I

J

K
2014 Fraser eulachon report

H

1949 letter about eulachon in
shrimp nets

DFO surface trawls - 1988

G

L

*

D1

E1

*

G1

H1

I1

J1

H1

H1

B2

*

D2

E2

*

G2

H2

I2

*

M2

M2

A3

B3

*

D3

*

*

G3

*

I3

*

*

*

A4

*

*

D4

*

*

*

*

*

*

*

*

A5

*

*

*

*

*

*

*

*

*

*

*

A6

*

*

*

*

*

*

*

*

*

*

*

A7

*

*

*

*

*

*

*

*

*

*

*

day versus night

A8

*

*

D8

E8

*

G8

*

*

*

*

*

depth in river

A9

*

C9

D9

E9

*

G9

*

*

*

*

*

sex ratios

A10

*

C10

D10

E10

*

G10

*

*

*

*

*

temporal changes in water
velocity – means by month

*

*

*

*

*

*

G11

H11

I11

J11

*

*

temporal changes in timing
versus offshore temperature

*

B12

*

*

*

*

G12

H12

I12

J12

*

*

site-dependent water velocity hydrology

A13

*

*

D13

*

*

G13

*

*

*

*

*

Egg and larval distributions

*

*

*

*

*

F14

*

*

*

*

*

*

Predators on egg

*

*

*

*

*

F15

*

*

*

*

*

*

*

*

*

*

*

F16

*

*

*

*

*

*

*

*

*

*

*

F17

*

*

*

*

*

*

location of spawning – extent
upstream
time of day spawning
single/multiple waves
Spawning biomass – from
1950’s - 1980’s
Spawning biomass – 1990’s – to
2014

Databases
temperature

1941 mesh test

The salt wedge

B1

A2

on

A1

duration of spawning period

Hydrological reports

Characteristics of the run over
time
timing of spawning (MONTHLY)

1953 fisher survey

Subjects

spread-sheet
narratives

analyses

F

Database on River discharge

E

ocean

D

DFO plankton surveys 19661969

C

of

B

FO-narratives from
and upriver offices

Ladner

A

Sampling/catch factors

Environmental factors

Eulachon biology

Timing of arrival at the river –
from offshore
Pre-spawning distribution in the
river
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The 12 components – or different types of information - address different parts of the subject
categories as shown in Table 1. The organization of the report starts with the first of the 12
components and progresses to the last. Sometimes the component information is relevant to one
or more subject areas. It is important to understand that this report does cannot provide definitive
analyses and answers to all of the subject categories, but hopefully it provides some new insight.

2.1.1 Description of the components and sources
Component A: narratives by Fishery Officers from Ladner and upriver offices
Narrative comments about eulachon were often made by DFO Fishery Officers in weekly summaries for
the period from 1948-1979. These comments were originally extracted from office files by Duncan Stacey,
on contract to the Fisheries Management. The results were presented in part of a single binder that is
part of a seven-binder series of information on eulachon. Key pages from the original comments were
photocopied by Mr. Stacey and placed into the binders. These binders are now housed in the library at
the Institute of Ocean Sciences at Sidney. More detailed files, covering a broader range of topics (usually
photocopies) also are in the Archives at the University of BC Library.
The narratives were re-copied and edited slightly for this report. In a few instances individuals were
named, but in the version presented here, all names have been removed. Other small changes were made
such as the consistent spelling of ‘eulachon’, usually from ‘Oulachon’ or several other spellings. The
(slightly edited) narrative comments are presented in a form where line numbers are shown. This was
done to allow rapid and specific reference to the rather lengthy set of comments.

Component B: a spreadsheet analyses of the narratives
All of the fishery office comments were severely condensed into a shorter spreadsheet version that
focused on two main semi-quantitative aspects of eulachon fisheries and spawning in the Fraser River.
One was the identification of years when the eulachon spawning did, or did not go above Mission. In
some years the upper extend of spawning was downstream of Mission; in other years it was much higher
upstream. The lower Fraser River, below Hope, flows mainly from east to west. Therefore when the
upper extent of spawning was identified as a place name or a location, the geographic coordinate of
longitude was entered for that name into the spreadsheet.
In many years, the Fishery officer(s) commented on the date of the beginning of the run. Sometimes this
was done both for the Ladner and for areas above Mission. When dates were available, the date was
revised in the spreadsheet as the ‘day-of-the-year’ or ‘DOY’ where the days run from DOY1 (January 1) to
DOY 365 (December 31).

Component C: a 1941 Gillnet mesh study – Fisheries Research Board.
This was an unpublished experiment, conducted by the now-defunct Fisheries Research Board of Canada
(FRCB) that examined eulachon catches made with different mesh sizes. A photocopy of the report was
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in some files passed to me by the late Dr. Bill Ricker. A re-typed version of the 2-page report is presented
here, except for one (expendable) line that was not legible. The report, however, has some interesting
and useful information on effects of mesh size on size-of-capture and sex ratios.

Component D: a 1953 survey of Fraser River eulachon fishers – Fisheries Research Board.
In 1953 the FRB contacted the Federal Department of Fisheries to get the names and addresses of all
people holding eulachon licences (which included many First Nations fishers – as identified by the mailing
address). A total of 23 replies were received. The replies varied in detail and it is clear that some of the
questions were not posed in a way that generated simple responses. A re-typed version of the original
questionnaire is shown here. The responses have been as re-formatted and entered into an Excel
spreadsheet. In general, the results of the survey are not especially informative, excerpt that it is
noteworthy that nearly all of the addresses of the license holders were in locations upstream of New
Westminster.

Component E: a Fisheries and Oceans surface trawl study, 1987-88.
A detailed data report presented data on the dates, times and locations of capture of eulachon from
research investigations. Data on eulachon were extracted from this report and re-entered into a
spreadsheet. The data on eulachon capture was then further re-examined in this report.
Whitehouse, T.R and C.D. Levings. 1989. Surface trawl catch data from the lower Fraser River at
Queens Reach during 1987 and 1988. Can. Data Rep. Fish. Aquat. Sci. 768: 53 p.

Component F: Fisheries Research Board Two-boat trawl and plankton survey, 1966-1969.
Between 1966 and 1969 the Fisheries Research Board made a number of detailed analyses of the outer
parts of the Fraser River estuary. A combination of gear was used and some analyses were made of the
prey and predators of many larval and juvenile fish species, including eulachon. The results have been
presented in a nine-volume series of data reports. Regrettably, this substantial research effort did not
lead to many subsequent publications, and the data on eulachon have been largely overlooked and
unexamined.

Component G: a report on the hydrology of the Fraser River.
There are many potential information or data sources concerned with the hydrology of the Fraser River,
but many do not directly explain how water velocity varies and changes as a function of the river depth
and proximity to the shallow banks and shoreline. An exception is a short report by Northwest Hydraulic
consultants for the BC Ministry of Environment. Two figures from that report provide a good graphic
illustration of water velocity variation in a cross-sectional diagram of the river.
Northwest Hydraulic Consultants (NHC). 2008 Fraser River Hydraulic Model Update, Final Report
prepared for BC Ministry of Environment. 227 pages. (See Figure 7, from Appendix 3 Roughness
from ADCP data).

Component H: database on Ocean temperatures – Fisheries and Oceans Institute of Ocean
Sciences.
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Time-series data on sea-surface temperatures (SST) from marine lighthouses in BC were used to estimate
monthly mean temperatures in Amphitrite Point, which is the closest to the offshore areas known to be
places where eulachon congregate – which is based on samples from research cruises.

Component I: a database on river discharge – Water survey of Canada, Environment
Canada
Time-series data for Fraser River discharge (estimated in cubic meters per second at Hope) are
available online from An Environment Canada websites – Water survey of Canada.
https://www.ec.gc.ca/rhc-wsc/

Data were extracted, copied to spreadsheets and, when required, estimated as mean flow for monthly
periods.

Component J: the salt wedge: its location and variation.
The salt wedge may be an important feature of pre-spawning eulachon habitat requirements in the lower
Fraser River, and perhaps in all rivers. Several reports that present graphic review of the location of the
wedge are cited and some key figures are extracted and reproduced here.

Component K: A 2014 report on the feasibility of tagging live Fraser River eulachon funded by the Pacific
Salmon Foundation and the Port Metro Port Authority. Work conducted in 2014 documented the
presence of eulachon in the vicinity of the salt wedge that were maturing but still many weeks away for
full sexual maturity.

Component L: This component is not a data source per se but instead is linkage of several types of
information to make a case that the salt wedge is a special habitat used by eulachon as they transition
from salt water to freshwater. The information is used to hypothesize that eulachon make this transition
within the river, but in the deeper, brackish water that penetrates for considerable distances into the
lower Fraser River.

2.2 Section 2: Synthesis
The following text makes frequent reference to information in Section 3 (Biological Review) and
Section 4 (Components A-L). The sequence follows the list of subjects under the four main topic
headings: (1) Characteristics of the run over time; (2) Sampling/catch factors; (3) Environmental
factors; (4) Eulachon biology.

2.2.1 Characteristics of the run over time
2.2.1.1 Timing of spawning (monthly).
Fishery officer reports (Components A and B) and fisher comments in the 1953 survey (D1) show:
(1) Spawning are variable among years, and this is especially clear in the areas above
Mission;
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(2) The dates of eulachon entry into the lower Fraser, as indicated by the dates at Steveston,
are considerable earlier than the dates at Mission.
The dates noted at Steveston, as the ‘start of the run’ are the first set of time-series data available for
Fraser River eulachon, prior to the egg and larval surveys that began in 1995 and continue to the
present time. The larval surveys, however, only provide a date of larval emergence or production and
do not allow for a direct estimation of the beginning run times.
In the Figure below the dates (DOY or ‘day-of-the-year’) of the start of the run noted at Steveston are
compared with river discharge data (G1) and ocean temperature data (H1) for the months of March and
April.

The fitted regression line is highly significant for April (DOY = 114 - 0.00697 m3 sec-1, n = 26, p ~0.002, r2 =
33.7%) but not for May or March, although the trend for an earlier start in years with decreased monthly
flow still occurs in March. Although the trend for earlier river entry spawning during years with high flow,
it is not clear if there is any direct functional relationship between mean discharge rates and biological
readiness to spawn. The patterns shown here, especially for the month of April, could also reflect other
factors such as ocean temperature. Warmer ocean temperatures could promote earlier maturation and
arrival at the river, but the missing component in this analyses is the extent of upstream migration as a
function of temperature or discharge data (examined below).
Component (J) provides perspective about eulachon spawning time. The 1949 letter points out the
presence of eulachon off the mouth of the Fraser River as early as February 21, 1949. This is about two
months before they were observed in the river in that year, near Steveston. The date of the start of the
run based on visual observations by Fishery Officers at that time. The implication is that eulachon may
return to their natal rivers (i.e., Fraser) many weeks prior to entering the freshwater parts of the river.
Even once in the river, it seem likely that they spend a prolonged period within the parts of the river
known as the salt wedge as they osmoregulate. (This aspect is discussed in the Review of eulachon life
history and ecology).
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2.2.1.2 Duration of spawning
The approximate duration of the spawning period can be estimates as the difference between the noted
starts of the run at Steveston (earliest) and the later dates (DOY) at Mission, or other upstream locations.
This is shown in the figure below and it seems to indicate a difference of between 10 and 50 days.
Probably this estimate may be too short for some years shown below, but time estimates for the longer
periods indicate that eulachons were present in the river for periods of 30-50 days. Note that the second
(later) date represents a ‘start’ date (or the date that eulachons were observed in the more upstream part
of the river). Therefore is the period of actual spawning requires an additional few weeks, then the total
residence time of eulachon would be greater than that shown below – probably by at least several weeks
(14-21 days).

The DFO surface trawl investigation of 1987-1988 data indicate that eulachon were encountered at one
consistently samples site for a period of about 35 days in 1988.

A different approach to estimation of the total duration of the spawning period can be based on the
approximate range of larval sizes, from samples collected in the estuary and waters of southern Strait of
Georgia. The figure below shows mean larval lengths collected from estuarine waters of the lower Strait
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of Georgia from 1966-1968. The sampling period extends over nearly a 70-day period but there are still
very small or recently-hatched larvae present at all times. This is indicative of a long period of larval
emergence from the Fraser River or that several runs occur.

2.2.1.3 Location of spawning – extent upstream.
The differentiation of spawning locations as either being above or below Mission provides an opportunity
to compare several variables that might affect the extent of upstream migration, or have a functional
connection to migration distance. These variables include: (1) Fraser discharge (m3/second); (2) date
(DOY) when the run started in Steveston; (3) offshore temperature – as a factor that might affect migration
timing (from offshore areas to the river, as well as the maturation schedule). The Fraser River discharge
(Component I) and the database on ocean temperatures (Component H) are discussed later.
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The mean dates (DOY) for years when eulachon spawned either above or below Mission are as follows:
Above
Mission

Below Mission

Mean

St
Dev

SE

n

Mean

St Dev

SE

Two-tailed test
7
DOY

98.57

5.32

2

13

102.38

5.08

1.4

P-Value = 0.148 DF = 11

Discharge

9

1966

452

151

16

1579.00

516

129

P-Value = 0.067 DF = 18

SST

9

9.333

0.572

0.19

16

8.86

0.635

0.16

P-Value = 0.074 DF = 18

One-tailed test
7
DOY

98.57

5.32

2

13

102.38

5.08

1.4

P-Value = 0.066 DF = 11

Discharge

9

1966

452

151

16

1579.00

516

129

P-Value = 0.037 DF = 23

SST

9

9.333

0.572

0.19

16

8.86

0.635

0.16

P-Value = 0.039 DF = 23

n

There mean date (DOY) when eulachon spawn exclusively below Mission is earlier (98.6) than the years
when they spawn above Mission (102.0). The differences, examined by a two-tailed test with the a priori
hypothesis only that a difference exists, is not significant at the 0.05 significance level (although the test
would have been significant had the hypothesis been that the spawning farther up-river would have been
later). However, there was no a priori reason to make such an assumption – because it seems more
intuitive to assume that if fish reach Steveston earlier than they might have greater time, and opportunity
to proceed further up the river. It seems that just the opposite happens.
Two other tests compare mean monthly discharge and offshore temperature with spawning site. In both
instances the a priori assumption, warranting a one-tailed test, is that eulachon would proceed farther up
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the river when flow rates are low and when offshore SST was higher (allowing for an earlier start). In these
instances there are significance differences: in years when eulachons spawn above Mission the discharge
rates are significantly higher, and the offshore sea surface temperature (in April) is significantly higher. It
is difficult, however, to imagine how higher offshore temperatures could have any direct effect on either
the Fraser River or migrating eulachon. A functional connection may exist, however, if the offshore
temperature and river discharge both are responses to a common environmental signal – so that higher
ocean temperatures co-occur with generally higher climatic temperatures that promote earlier melting of
snowpack and higher discharge. This would be consistent with the observation that river discharge rates
have increased in recent years.
The preceding analyses should be regarded as preliminary. It is possible to probe further into other factors
that affect upstream migrations times and distances. These include consideration of inter- and intraannual tidal variation, finer analyses of temporal events, perhaps considering daily variation in
temperature and discharge data. Also, variation in eulachon sizes was not considered. No anthropogenic
factors have been considered. These and other factors might be considered in future analyses that might
also include some multivariate analyses of the available data. Therefore a limitation of the preceding
analyses is that it considers each variable separately. There is reason to suspect, however, that the
combination of variables acting in unison may explain more about eulachon behaviours than analyses of
single factors. For instance, there is a clear, positive, statistically significant regression between offshore
temperatures and the Fraser discharge. When the symbols for each point are distinguished according to
whether they correspond to years that are either above, or below Mission, then it is reasonably clear that
most years when eulachon were above Mission fall below the line, and vice versa. When the date (DOY)
when eulachon are first seen at Steveston (First observed date or FOD) also are considered, there is no
obvious temporal trend between FOD and whether eulachon spawn below mission.
2.2.1.4 Time of day of spawning.
There is no direct evidence on the time of day of spawning from any of the information in any components,
but there are indications of variation in susceptibility of capture. This can be seen in the following figure
on the surface trawl capture of eulachon where the numbers captured in dark hours appears to exceed
that of eulachon captured in light, or daylight hours.

40

More explicit statements about variation in the time of capture – or time of spawning - can be found in
the responses by fishers to the 1953 fisher survey where they indicate that tides are an important
determinant of the time-of-day when eulachon are captured. Also, fishers comments relayed in the
Fishery Officers’ narratives, suggest that very clear water was an impediment to good catches – and that
when the water was clear, fishers set their gillnets in the dark hours. Again, it is not clear if this also could
affect actual spawning or just fish movements.
2.2.1.5 Spawning waves.
The concept of waves of spawning is invoked frequently in biological literature for many fish species but
the documented evidence of such waves for eulachon is not frequent. It seems clear that tidal cycles can
impact spawning migrations and also lead to periodicity in spawning activity. Tidal cycles are felt in almost
all parts of the lower Fraser River where eulachon occur and the impact can be felt well above Mission.
However there is no direct evidence that spawning activity of eulachon is affected by this, although it is
referred to in the fishery officer narratives.
There is indirect evidence of spawning waves in report that examined the size-frequency of larval and
juvenile eulachons by Barraclough (1964) based on data obtained from larval sampling (Component F).
Barraclough noted that several size modes of larval/juvenile eulachon occurred with a year and he
attributed this to the presence of several different year classes. It now seems clear, however, that
eulachon are not as long-lived as Barraclough originally thought. Therefore the size modes Barraclough
examined almost certainly were from a single cohort, but one that was punctuated by several different
spawning waves.
There is some ancillary evidence for this based on sample data collected in 2014. Very ripe and spent
eulachon were found living adjacent to eulachons that were many weeks away from spawning – estimated
by coarse examination of ovaries and testes (Component K). First Nations’ TEK also point towards up to 3
spawning waves in the river, where the earlier waves have smaller fish and they get progressively bigger
as the spring proceeds.
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2.2.1.6 Spawning biomass 1950’s 1980’s
The narrative from Fishery Officers (Component A) has frequent comments on the apparent abundance
or apparent lack of fish. This is especially apparent in the narratives for the Mission area. For a number of
years the comments suggest that the spawning run had declined and that more stringent regulation of all
fisheries was required.
There was periodicity to the comments about declining availability and catches: they occurred
sequentially for six years, 1957 to 1962. This period corresponded closely to the years when eulachon did
not penetrate above Mission. The years when this occurred is identified as a separate column in
Component B (highest upriver location). This is illustrated in the following figure that shows a period of
six years (1957-1962) when eulachon were not noticed in areas above Mission.

Figure illustrating the years when eulachon did, or did not penetrate above
Mission. The small numbers beside each point correspond to the dates that
eulachon were first noticed in the River, in the Steveston area but there is
no statistical difference in the dates (examined by a t-test, P > 0.6).

In the 1970’s, in the areas above Mission, and especially from 1975-1977, the narratives indicate
that eulachon sport fishing was the best on record. It is not clear if the apparently successful sports
fishery catches in those years represented a high abundance in the whole river or just on a specific
area. In more recent years the egg and larval surveys indicate that in 1996 (an unusual year) of
high abundance, much of the spawning occurred in the lower parts of the river.
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The Fishery Officer narratives also reveal a continuing concern about impact and management of
the sport fishery. For several years running the narratives state: “Eulachon fishing above Mission
Bridge is becoming a short, frantic, and crowded endeavour”. Some years had up to 400
participants dipnetting eulachon. Although the total catches in this sports fishery is uncertain, it
seems probable that the estimated catches in some years may have been underestimated.
2.2.1.7 Spawning biomass 1990’s to 2014
As described in the Biological Review (Section 3) the total spawning abundance has been estimated
annually, since 1995, from a survey of eggs and larvae. The approach of estimating spawner
bionmass from an estimate of the numbers of eggs and larvae is commonly used for many marine
fisheries but its application to freshwater rivers is unique. However, this approach has now been
applied to other rivers including the Columbia, Bella Coola, Nass, and intermittently to some rivers
in BC and Alaska.
An inherent property about this approach is that it is conservative. This is because it does not
account for any eggs or larvae that may die, from predation or other causes, prior to being samples.
Another factor leading to under-estimation of abundance concerns schedules: if substantial
spawning occurs either before or after the surveys then any eggs or larvae from such spawning
would be missed. While there are legitimate concerns, it is noteworthy that in most years the
earliest and latest samples seem to have diminished egg and larval counts, so it seems probable
that the vast majority of the production is examined in most years. It also warrants mention that
the recent surveys have been conducted with very limited resources, which has required a scaling
of activity to a minimal effort.

2.2.2 Sampling/catch factors
2.2.2.1 Day versus night
The 1953 survey of fishers (Component D) shows that many respondents indicated a difference in catches
between the day and night, with eulachon captured closer to the surface (or rising in the water) during
dark hours. This also seems to be apparent in the analyses of the surface trawl samples where more
eulachon were captured, at the surface, in dark hours – shown in a previous figure (Topic 1, subject 2 –
duration of the spawning period).
2.2.2.2 Depth in River
There is very little specific information about the depth of eulachon in the Fraser River, but there are a
number of comments from various sources that depth may vary for a number of reasons, including the
time of the run (or early versus late, within a run), time of day, discharge velocity and tides, sex, and areaspecific river morphology. The 1953 survey (Component D) indicated that depth varied with tides, time
of day (or ambient light). Also the surface trawl (Component E) showed that fewer eulachon were
captured during light hours, which indicates that they may have been deeper in the river.
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The 2014 field work (Component K) also noted that eulachons were probably deeper during the early
parts or the run, and in areas where eulachon may have been using the deeper salt wedge.
2.2.2.3 Sex ratios
The Fishery Officer narratives (Component A) make frequent reference to different sex ratios, as does the
1953 fisher survey (Component D). However, one of the most revealing data on variation in sex ratios is
from the 1941 mesh-size test (Component C) that showed how mesh size and date of capture can result
in skewed sex ratios. In more recent work, very different sex ratios were observed by Stables et al. (2005)
and Platt (2009) both studying eulachon in the vicinity of Coquitlam.
A number of factors affect sex ratios of catches. Among the most important is a tendency for the sexes
to segregate spatially during early parts of the run, and probably as males mature slightly earlier. This
behaviourally tendency combined with some small sex-related size differences and different
vulnerabilities to capture in gillnets (perhaps related to girth differences) had led many to conclude that
sex ratios in eulachon may depart significantly from the expected 50:50 that is seen in most other fishes.
Although there are no definitive answers at the present time, it probably is most likely that eulachon have
a normal (50:50) sex ratio but that the rations may vary significantly in catches.

2.2.3 Environmental factors
2.2.3.1 Temporal changes in water velocity – means by month
Since the 1920’s Fraser River discharge velocity – and hence velocity - has increased in the months of
March to May, and generally decreased in other months (see figures in Component I). The increased
discharge volume in April, shown from 1912 to 2012, is statistically significant and perhaps very important
biologically.

The increase in mean discharge volume (m3sec-1) in the month of
April, measured at Hope, from 1912 to 2012. The fitted regression
line is significant. The data point at the upper right is for year 1994,
a year when eulachon appeared to collapse in the Fraser River.
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There are several data points that might be meaningful. The very high discharge velocity in 1994 coincided
with the year that the small commercial fishery collapsed in the Fraser River. Also, in the years 19571962, when Fishery Officers were concerned about low catches or availability in the Fraser (above
Mission), had discharge velocities in April that were relatively high. Similarly, the discharge velocities
were generally lower in the 1970s, when the Fishery Officer narratives indicate that record high sport
fishery catches were being made in areas above Mission.

This figure shows that discharge velocities during April were higher
in the years when eulachon did not proceed up the river beyond
Mission. Each point represents a year. The boxes indicate the 95
percent confidence limits around the mean. The box at the right
represents years when the uppermost location was not recorded .

Table showing the mean DOY (day of the year), mean discharge volumes for March-May, Amphitrite Sea
Surface Temperature (SST) and sample sizes for years when eulachon spawned either above or below
Mission. Note that there is no significant difference in the starting day of the year, but the mean discharge
rates are higher, and SST is higher in years when spawn is below Mission .

Start
DOY

March April
May
APRIL
m3/sec m3/sec m3/sec SST

Mean

Mean

Mean

Mean

Mean

n

Spawn below Mission

122.0

922

2018

5570

9.37

10

Spawn above Mission
Missing
All

127.2

881
1364
894

1596
2046
1736

5031
5187
5210

8.91
9.20
9.06

20
2
30

126.3

If discharge velocity impacts the extent of upstream migration in all years then it seem probably that there
has been a gradual shift in spawning areas from more upstream (Mission to Hope) to more downstream
(Steveston to Mission) locations.
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2.2.3.2 Temporal changes in timing versus offshore temperature
Sea
A section on ocean temperature is included in this report to examine, and perhaps emphasize, that climate
changes probably are impacting eulachon. There are a number of indexes that might have been used but
the sea Surface temperatures at Amphitrite Point was chosen because: (1) it is a long, continuous time
series; (2) it is relatively close to the marine location where eulachon densities are high on shelf waters.
On the other hand, there is no particular reason to believe that data from Amphitrite Point have any
particular connection to Fraser River data – except that both the Fraser River discharge data (time series)
and the Amphitrite Point (time series) probably both respond to the same factors forcing climate change.
In particular, during warm years, or warm periods, one may expect to see earlier melting of snowpack and
increased river discharge as illustrated in the following figure.

The temporal trends for Fraser River discharge (mean m3sec-1 for April)
from 1940 to 2012) and the sea surface temperature (SST) for
Amphitrite Point for the same period.

These two series from the preceding figure, when compared together, appear as shown in the figure
below:

The mean sea surface temperature in April from
Amphitrite Point versus the mean discharge in m3sec1
from the Fraser River at Hope. The fitted regression
line is significant (P<< 0.01). (The very top point is year
1994).
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2.2.3.3 Subject 13: Site-dependent water velocity
Perhaps the main factor affecting eulachon depths, especially during years when discharge velocities are
greatest, or when tidal stages results in rapid water velocities, is river morphology. Water velocity is
slowest at the sides and bottoms of the river (Component G). Therefore if eulachons are seeking to
preserve energy and avoid predation that may congregate in the deepest parts of river bottoms, or the
sides, where velocities are slower.

Cross-section of the river showing different estimates of water velocity, The slowest locations
occur at the bottom and sides. (See Component G for more information and the source).

2.2.4 Eulachon biology
2.2.4.1 Egg and larval distributions
The distribution of eggs and larvae in the Fraser River, as monitoring sites used for biological assessment,
have been described elsewhere (Hay et al. 2002). Similarly McCarter and Hay (1999) describe the
distribution of eggs and larvae from eulachon rivers on the north and central coast of BC. However there
never has been a systematic description of Fraser River eulachon larvae although there was some underutilized and largely ignored data available in a series of reports on surveys conducted by the Fisheries
Research Board of Canada The references for the entire series are provided in Component F.
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Distribution of larval eulachon in the Fraser estuary. The data
were pooled from samples collected over three years (19661968) and over three months (April – June). The sizes of the
dots are scaled to the numbers of larvae and juveniles
captured (from 1 to >10,000).

Larval density was high in the Point Grey area and there also were some dense concentrations in the
middle of the Strait and also near the passes by the Gulf Islands.

Size frequency distribution of larval eulachon, and some older eulachon, when
data from 1966-1968 were combined. Each point represents a sample mean.

The larval and juvenile distribution was examined over a period of several years, over several months,
when data for all years was pooled (See following figure). The larval size distributions (shown as mean
lengths in the following figure) that range from about 5-6 mm t0 nearly 80 mm would correspond to sizes
that were spawned and hatched in the same year. This small larval size range persists until early July (DOY
190). This indicates that the duration of spawning and subsequent larval development is considerable –
nearly 60 days, although the data were pooled over several years, so the range within individual years
may have been slightly shorter.
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Perhaps another important implication from the analyses of this older work is that eulachon larvae appear
to be maintained in the approximate location of the estuary. If so, this observation is consistent with
results from earlier work (by McCarter and Hay 1999) that showed the distribution of eulachon larvae
relative to source rivers in the central and northern coast of BC. The general implication is that larval and
juvenile eulachon may have a longer association with their natal rivers (or estuaries) than indicated in
earlier work (by Hay and McCarter, 2000) that suggested eulachon spend only a short time (~5 percent)
of their life in the river. That may be technically correct, but if their residence time in the estuary is also
included then the temporal association of eulachon with their rivers is much longer, perhaps about 2 to
three months, in total.
2.2.4.2 Predators on eggs and larvae
The following comments are only a brief review of the data presented in the series of reports on the larval
surveys (Component F). The reports show that forage fish such as herring, surf smelt and juvenile salmon,
greenlings and other species, all prey on larval and small juvenile eulachon. Remarkably, there are some
instances where the largest of the eulachon larvae (> 22 mm standard length) have consumed some of
the smallest, recently hatched eulachon larvae.
The report also indicates shows that larval eulachon prey on a wide range of small zooplankton, including
copepods, ostracods, mysids, cladoceran larvae, barnacle (Balanus), etc. The tropic data from this past
investigation appears to have been forgotten, but not lost. It warrants more attention, but an in-depth
analyses is beyond the scope of the present report.
2.2.4.3 Timing of arrival from offshore
The Fishery Officer narratives provide a date when eulachons were first noticed in the lower river, or in
the vicinity of Steveston. In most years the earliest observation was in April or in late March (see
Component B). In 1949, however, the Steveston fisheries office wrote to the Fisheries Research Board
(Pacific Biological Station, Nanaimo) asking for an analyses of a sample of eulachon collected in February,
off the mouth of the Fraser River. Similar but infrequent comments also occur in the Narratives.
2.2.4.4 Pre-spawning distribution in the river
It seems reasonable to suspect that pre-spawning eulachon may sometimes, or perhaps ‘usually’ approach
the lower Fraser River for several months prior to their main spawning time. This would be consistent
with the preceding observation about eulachon captured in the estuary in February plus new observations
made in 2014 (component K) that found pre-spawning but still relatively sexually undeveloped eulachon
in the lower Fraser. It was clear that some of the eulachon captured in March had ovaries or testes that
would mature in the year of capture (2014) but which were still a month or two away from full sexual
maturity.
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2.2.4.5 The saltwater wedge
This topic does not follow specifically from any single component. Rather, it represents a hypothesis that
is based on a range of evidence, observations and biological requirements of eulachons as they prepare
to spawn. The primary biological requirement is an adjustment from living in seawater to freshwater. As
they do this they must change physiologically in order to maintain their internal bodily fluids. They do
this, like all migrating fish that change from seawater to freshwater, by switching from a fish that drinks
seawater and excretes salts, to one does not drink water and attempts to maintain an impervious skin
(See Component L for a more complete explanation).
The unresolved question is where and when do eulachon make such a switch, and how long does it take
them to make the switch? The hypothesis presented here is that eulachon switch in the river but while
still residing in the salty or brackish ‘seawater wedge’ that exists in the deeper parts of the river. This
suggestion is consistent with observations made in a paper concerned with the accumulation of toxic
substances within the internal tissues of eulachon (Rogers et al, 1990). As described in component L,
Rogers et al. found that toxic loads in several tissues increased according to the location of capture, and
in general were higher in the more upstream sampling locations. The interesting puzzle is how such
material entered the eulachon because they were not drinking water, and they do not each while they
are in the river. Rogers et al. (1990), who did not realize that eulachon were semelparous speculated that
the uptake of toxic compounds may have occurred during their seawater phase of life, but this is not likely,
because the loads observed in eulachons within the river are generally higher than would be expected in
marine fish. The simpler explanation is that eulachon were contaminated while they were in the river but
while residing in the seawater wedge. In effect, they were still behaving, physiologically, like marine fish,
while drinking seawater and maturing their gonads. However, during this time there was opportunity for
ingestion, and perhaps bioaccumulation of toxic substances in internal tissues, especially the liver.
The salt water wedge may be important for other reasons. The wedge is a location where eulachon must
congregate in dense formations. In such a location they become especially vulnerable to predation,
particularly from marine mammals. It also is a location where they are vulnerable to a range of impacts
from habitat disruption and degradation. In the Fraser River, and probably most other rivers, any impact
that jeopardized the spawning run, puts an entire future cohort at risk. Therefore if there were one single
recommendation resulting from this synthesis, it is that the seawater wedge may be a vital habitat for
eulachon and one where they warrant as mush protection from future developments as possible.

2.3 Section 3: A selected review: biology and ecology of eulachon

2.3.1 Distribution and Classification
Eulachon are members of the smelt family “Osmeridae” which consists of only of about 11 species.
Most smelt species are found only in the North Pacific (See following figure). The eulachon and the
longfin smelt are both anadromous, spawning in freshwater rivers but spending most of their lives at
sea. Several species, including capelin and night smelt seem to be mainly marine throughout their entire
lives. Other species, such as the surf smelt, are intermediate, spending most of their lives and spawning
in relatively low salinity or brackish water.
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Eulachon

North-east Pacific

Global distribution of eulachon and other osmerids.
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2.3.2 Distribution of spawning rivers
The distribution of eulachon is limited to the north Pacific, mainly between California and the southern
Bering Sea. Eulachons do not spawn in any of the major coastal islands. In general, they are found only
in rivers that drain snowpack or glaciers. The exact number of eulachon populations is not well known
but it is not a large number and may be about 100. In contrast there may be 10,000 distinct salmonid
populations over the same approximate range (Slaney et al., 1996).
Within British Columbia eulachons have been documented as spawning in about 40 rivers, but in most
the occurrences of spawning are infrequent. There are less than a dozen rivers in BC where spawning
occurs, or once occurred, regularly.
There are about 35 rivers in Alaska supporting eulachon returns (Kitto 2000) and approximately twenty
rivers within the states of Washington and Oregon that have had eulachon spawning runs, although
some may not occur regularly. The Columbia River supports the world’s largest eulachon spawning run
and spawning may occur in the Columbia River mainstem or several tributaries.

The small circles represent every
known spawning river. Many of
these rivers, however, do not
have regular inter-annual
spawning. Those that are
believed to be regular are
indicated with large symbols and
numbers.

2.3.3 Distribution in the Sea
Eulachon are found on the continental shelf waters, throughout their range. This distribution was
determined from analyses of catches from research trawls – and reported by Hay and McCarter (2000).
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This distribution shows how few eulachons are captured in the Strait
of Georgia (red dots indicate locations of trawl catches that had no
eulachon). The few that were captured were mainly taken in late
summer and had a size (length frequency) distribution (5-10 cm) that
corresponds to a range achieved by juveniles at the end of their first
summer (~5-10 cm)

Fraser River eulachon probably arrive on the shelf at the end of their first summer and remain there until
they reach about 30-32 months of age. Genetic analyses show that eulachon off the west coast of
Vancouver Island are a mixture of fish mainly from the Fraser and Columbia Rivers.

Most very young eulachon larvae (< 30 days old) probably spend most of
their time within the upper 20 m of the Strait of Georgia.
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2.3.4 Biological Overview
Although eulachon spawn in rivers, much of their life is spent in the sea: they are really a marine fish that
spends only a small part of its life, perhaps about five percent, in freshwater. Like salmon, eulachon die
after they spawn. They are difficult to age using conventional methods such as scale or otoliths and results
are not reliable. However, differences in size groups from offshore samples indicate that most begin to
mature sexually in between their second and third year.

Size frequencies from samples of eulachon from summer samples from offshore locations
from (colours represent different ‘statistical areas’). In all samples there are two distinct size
modes that correspond to two year classes (age 1+ and age 2+).

Probably some eulachon mature at age 2, (especially males) and some may delay maturation until age 4.
Probably more southern populations are smaller and younger than the most northern populations in
Alaska.
A key feature about eulachon is their lack of a swim bladder. One implication of this absence is that they
probably are always negatively buoyant, and must either keep swimming to maintain a position in the
water column – or sink to the bottom. It is not clear if eulachon spend any time resting on bottom
substrates in marine habitats but it seems unlikely. Another unique aspect of eulachon is their
exceptionally high lipid deposition. It seems reasonable that the high concentration of low-density lipids
may be a mechanism to compensate for the absence of a swim bladder – and thereby lessen the energetic
costs related to constant swimming.
There are genetic differences among eulachon populations, but, in general, less than that found among
Pacific salmon populations, but more than occurs in fully marine fish like Pacific herring (Beacham et al.
2005). Although there are different perspectives on how various spawning populations in more northern
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parts of BC may be grouped or separated, the Fraser River stands alone as a population distinct from all
others, although the total genetic differentiation is relatively slight.

2.3.4.1 The unfertilized egg stage
This is the shortest stage in the life of a eulachon. When released from a female the egg must be fertilized
rapidly, usually within seconds. If this does not occur, the micropyle, which is the entry point where a
sperm cell enters and fertilizes the egg, closes over and fertilization is prevented. If this happens, the
unfertilized egg will eventually die.
Fertilization requires close synchronization between females and males and this is achieved by mating
behaviour. Videos of eulachon spawning in clear, shallow rivers often show several males releasing milt
in the vicinity of a female as she discharges her eggs on the substrate.

Microscopic Images of
fertilized and dead eulachon
eggs

Eulachon in the Fraser River – egg and larval stages
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2.3.4.2 The fertilized egg and embryo stages
This stage usually lasts 2-3 weeks, depending on temperature. At high temperatures the time-tohatching is shorter than when temperatures are warmer. In the Fraser, most spawning occurs before
the freshet, which usually results in cooler river water.
Fertilized eggs rapidly develop an adhesive stock that can adhere to sand or other small submerged
debris. In the Fraser this may include woody debris. In some rivers there may be mats of eggs,
sometimes hundreds of thousands (or more) per square metre of bottom (Rolston 2010). In the Fraser
such mats of eggs have not been documented but eggs are routinely collected in plankton samples. Fine
mesh nets (350 microns) have been used to estimate and monitor the density of eulachon eggs and
larvae in the river. It is usual to collect free, mobile eggs, at all depths in the river. When collected the
eggs are usually alive and developing normally. The eggs are heavier than fresh river water (or sea water)
and in a laboratory the eggs and will sink in either freshwater or seawater. However, in rivers they appear
to be mobilized by downstream currents and are often found at all depths. Similar observations have
been made in most other rivers where eulachon eggs have been sampled with plankton nets.
An important key implication of the distribution of live eggs is that the entire river is used as an
incubation site. Therefore protection and restoration of eulachon requires more than protection of the
relatively small eulachon ‘spawning sites’; rather it requires protection of the habitats where their eggs
develop, which is the entire river downstream of spawning areas. Such a circumstance does not
necessarily mean that all within-river alterations are deleterious. Rather, an important implication is
that developments should be avoided during the time when eulachon are eggs are developing.
2.3.4.3 The larval stage
Most larval eulachon found in the river have yolk sacs. For most small larval fish yolk sacks are utilized
within a few days – so the presence of yolk sac on a eulachon larvae indicates recent hatching, usually
within hours or a day to two. Probably a yolk sac will sustain a developing larva for several days before
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they are compelled to eat or die of starvation. It also is probable that the river current will carry most
larvae downstream to brackish estuarine waters where there may more potential food.

The muddy, murky water of the Fraser River and the adjacent estuary may not, at first glance, seem to
be a very hospitable environment for young eulachon eggs and larvae. However the murky river and
estuarine habitats provide two types of protection: (1) the low visibility offer protection from visual
predators. The rates of predation or survival of eulachon eggs or larvae is unknown but the occurrence
of potential predators, such a small fish or invertebrates that might feed on the planktonic eggs and
larvae also is rare, relative to fully marine habitats; (2) the brackish waters of the estuary also may be a
relatively safe place for young eulachon because predation may be limited. Many potential predators
of larval fish, especially small jellyfish, cannot tolerate low salinity conditions (e.g. Conley and Uye 2015).
The dispersion of eulachon larvae in the estuary and sea has not been examined for the Fraser River and
the duration of eulachon larvae in estuarine waters is uncertain. McCarter and Hay examined larval
distributions in the inlets of the central and northern coats of BC. In those locations larvae gradually
dispersed away from spawning rivers but were generally retained in the upper, brackish layers, usually
in the top 10 m of water. In April and May the upper layers of many inlets have low salinities and this is
where most eulachon larvae seem to occur. It follows that eulachon larvae which were recently
discharged from the Fraser may be retained within the stay within the estuary t eulachon larval
distributions have been examined for other river systems
The duration of the larval stage within the Strait of Georgia is uncertain but probably most leave
sometime during their first summer. This suggestion is based on observations of small, young eulachon
captured from a number of locations, mainly in the southern part of the Strait, but not usually in other
locations.
Larval distribution in the Fraser River:
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2.3.5 Eulachon assessments based on egg and larval surveys: 1995-2014
There is a process to estimate the spawning biomass of eulachon in the Fraser River. The method requires
an estimate of the numbers of eulachon eggs and larvae that are washed down the river as they hatch or
become dislodged from the bottom. The density of eggs and larvae, or number per cubic meter, can be
estimated using plankton nets equipped with flow meters. The amount of water flows through the net
can be estimated as well as the number of eggs and larvae that were found in that water.
The small plankton nets are called ‘bongo net’ because they resemble bongo drums. The pair of nets is
tethered at the back so there are no restrictions to flow in from of the net openings, as is sometimes the
case with other plankton nets. The openings are about 20 cm in diameter. Each tow is about 6 minutes
in duration and the total volume filtered is usually between 15-40 m3. In general, average larval densities
would be about 10 per m3 with peak densities being several times greater.
As explained previously, there is a mixture of live eggs and recently hatched larvae that are captured in
plankton nets used to assess egg and larval density. With an estimate of the numbers of eggs and larvae,
it is possible to make an estimate of the spawning fish that produced those eggs and larvae.
The rationale for the assessment is conceptually simple. For example we know that, on average, a female
eulachon weighing about 40 gram will produce about 28,000 eggs – so it requires about 1 gram per of
female eulachon to produce 700 eggs. So a count of 700 eggs from the river would require one gram of
female eulachon to produce those eggs. In general there is reason to believe that the sex ratio of Fraser
River eulachon is about equal so the estimate of 700 eggs actually required one gram of female and an
equal amount (one gram of males). More realistically, a count of 28,000 eggs from the Fraser would
require one female weighing 40 grams and one male, also weighing 40 grams. Therefore it requires a
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total of 80 grams of spawning eulachon to produce 28,000 eggs – or about 350 eggs per gram. This ratio,
‘350 eggs/gram’, often is called the ‘relative fecundity’.
Knowing the relative fecundity, it is possible to a make an estimate of the spawning biomass if the number
of eggs (and larvae) produced in the river can be estimated. The discharge volume is estimates For
example, suppose the total discharge volume of the river is estimated daily at Hope, and sometimes at
downstream monitoring stations. Suppose, on a particular sampling day, the discharge volume was
estimated at 2000 cubic meters per second (about average for a day in April). From this the total daily
discharge volume in a day is estimated by adjusting for the number of seconds in a day (86,400 – or the
product of 24 hour x 60 minutes/hour x 60 seconds/minute). This is a total of 172,800,000 - or nearly 173
million cubic meters discharged in a day.
Suppose that the average egg and larval density was estimated at 10 individuals per cubic meter. Then
the total number of eggs and larvae produced in a day would be about 1.7 billion (1,728,000,000). The
spawning biomass required to produce the estimated number of eggs and larvae produced in a day (1.728
billion) can be estimated using the estimate of relative fecundity (350/g of spawning fish). Therefore by
dividing 1.728 billion eggs and larvae by the relative fecundity (350/g), the estimated spawning biomass
needed to produce the eggs and larvae on that one day would be: 4937142.86 grams – or 4937.1 kg or
4.94 tonnes……or ‘about 5 tonnes’.
The estimate of about 5 tonnes represents only one day of production. To expand it over the season this
number needs to be adjusted to account for variation in daily discharge volume of the river and variation
in the daily production of eggs and larvae. Ideally, it would be best to sample the river every day, but in
practice this is difficult.
The sampling program started in 1995. Since 1995 annual surveys on the Fraser River have been
conducted over a 7 week period with a complete survey conducted twice a week for a minimum of 36
tows in a week for a minimum of 252 tows in a season. Usually there are some more (in some early years
almost 600) and in addition to the regular sampling site at Deas Island a few test samples are collected at
New Westminster. A full set of tows consist of tows at three different depths (surface, 5m and 10m) and
a diagonal tow (from 10 m to the surface) and a set of tows is made at three positions in the river: north,
middle and south sides.

The BONGOS have flow meters- and take in a lot of river debris
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Photographs of the larval sampling gear and later laboratory analysis.
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Summary of the process to estimate eulachon spawning biomass.

Fraser River assessments - summary
For each time period(t), P (the total number of eggs and larvae) was estimated as the product of the
mean density D (numbers/m3) and river discharge volume V (m3/s) and the Interval (I) or duration of
the time period (t) in seconds:

P t = D t V t It
The total egg/larval production for the spawning season is the sum of the estimates for each interval:

P =  D t V t It
We know the fecundity – or egg production of Fraser River eulachon. Fraser River eulachon have
about 700 eggs per gram for females and about 350 eggs per gram for males and females combined.
There is an approximately equal sex ratio so it takes about one gram of spawning eulachon (males
and females) to produce 350 eggs. For example a 40 gram female would produce about 28,000 eggs
(or 700.gram) and two eulachon (a male and female each weighing 40 grams) would produce about
350 eggs.
Therefore the number (N) of the spawning fish can be estimated as:

N = P/ (FS)

where

N is the number of mature fish in the stock,
P is the egg production of stock,
F is the mean number of eggs produced per female and
S is the sex ratio in spawning stock.
For eulachons in the Fraser River, we are more interested in spawning biomass (weight) so this
general equation is modifies as follows:

B = P/(RS)

where

B is the biomass of the spawning stock,
R is the relative fecundity (eggs per gram of spawning females).
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2.3.5.1 Variation in the distribution of spawning eulachon – based on egg and larval surveys
Between 1995 and 2001 surveys were conducted at several different places in the lower Fraser. At each
location it is possible to make an estimate of the spawning biomass that is independent of the estimate
in other locations. In theory, if eulachons spawned at many different places in the river the most
downstream sampling sites should have the highest numbers of eggs and larvae, and the most upstream
location should have the least. This would be the expectation if the most upstream sampling areas were
above some of the spawning areas. As eulachon eggs and larvae were washed downstream, their
numbers increased. In the case of Fraser River eulachons the results agreed with the expectations: the
most upstream sampling sites had lower estimates of egg and larval density.
The differences between biomass estimates made at different parts of the river can be used to roughly
determine the amount of eulachon that spawned in each section of the river. For instance, the figures
below show three main sampling sites: the most downstream at Deas Island (DI), an intermediate site
at New Westminster (NW) and the most upstream site at Barnstone Island (BI).
For example in the first figure the biomass was 250 tonnes at Deas Island and 135 tonnes at New
Westminster. The explanation for the difference is that 115* tonnes (i.e., 230-135 = 115) spawned
between the two sites. In most of the later years biomass estimates were made at three sites, with the
inclusion of Barnston Island.
Year
1995
1996
1997
1998
1999
2000

DI
250
1580
56
105
390
70

DI-NW

*

115
1488
12
-53
267
-23

NW

NW-BI

135
92
44
158
123
93

66
26
108
83

BI

26
18
50
40

(Note that the biomass estimates presented in these figures represent those may differ very slightly from
those in recent DFO publications. The explanation for the differences is attributable to small revisions in
data or analyses).
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Figures below show annual variation in the approximate spawning locations with the lower Fraser River.
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The estimated spawning biomass has declined in recent years. The estimate in the first year (1995) was
low, but it was very large in 1996 and relatively high (~several hundred tonnes) until 2002. Thereafter
it declined and has remained very low since until recently when signs of recovery have been
documented.

2.3.6 Eulachon distribution in the river and spawning habitat
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The synthesis section of this report makes a case that the spawning distribution of eulachon may change
among years, and there may have been a shift from spawning areas above Mission in past years to more
spawning in lower reaches in recent years. The synthesis section also provides some evidence that this
change may be related to temporal changes in water velocity, or in the discharge volume. This is
consistent with a report by Stables et al. (2005) that examined varying water velocity rates in the Fraser
River near Barnston Island. They concluded that flow rate is a key variable affecting eulachon spawning
habitats, or spawning locations in a river. It follows that as flow rates vary, so might precise eulachons
spawning areas.
A different factor affecting eulachon spawning locations is the presence of suitable substrate. Platt (2009)
examined a number of areas and defined two types of required habitats: (1) migration corridors with
appropriate water velocities and (2) spawning sediment areas with the appropriate bottom substrates of
clean sand and gravel and appropriate water velocities, which were suggested to be less than 0.7 m sec-1.

2.4 Section 4: Components and analyses
2.4.1 Component A: narratives from Fishery Officers.
The text below was extracted from Fishery Officers’ comments and narratives when they made
reference to eulachon between the years 1948-1979. The initial extractions were made by Duncan
Stacey (deceased) who reviewed the files for Fisheries and Oceans management. Mr. Stacey
photocopied pages from the archived records and assembled them in several sets of binders: one set is
at the Institute of Ocean Sciences library in Sidney. The information in the binders has been the main
source of the following information. This information also is present in files at the UBC Library Archives,
but in a different format. It appears that the pattern of recording remarks changed and the types of data
accessed by Mr. Stacey does not extend beyond 1979.
Some of the comments are of little significance but some are very interesting and potentially
informative. The files are mainly unedited except that names of individuals are removed. Also, the
spelling of eulachon is made consistent.
The numbers at the left are line numbers. They are added here to assist with cross-referencing
comments with text in other sections of this report.
Note that some of the comments are made from daily logs. Some are from weekly or annual narratives.
Some comments originate from the Steveston (Ladner) area. Others are from vessels or offices further
upstream such as Mission or more upstream offices – which are all identified as ‘Chilliwack’ in the
following table. The actual location(s) however, seem to vary, but all were above Mission.

1
Climate/river
discharge
Spawning

1950

Mission

2

April 29. Water levels all remain very low. I haven't seen any eulachon to
date although the presence of seagulls indicates a small run.

3

May 6. Eulachon spawning has been mostly concentrated in the Fraser
between Mission Bridge and Wren's Landing. I didn't observe any eulachons
more than a half mile east of Mission Bridge.
May 13. Eulachon spawning appears to be completed.

4
5

1951

Mission
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Spawning

6

Annual narrative makes no reference to eulachons.

7

April 21. No eulachons seen to date.

8

May 5. No eulachons seen to date.

9

May 12. Matsqui Indians made their first catches of eulachon this year on
Thursday, May 10. On Friday I found eulachons as far up-river as Ridgedale Bar.
On Saturday I tried to dip them at Macdonald’s Landing but was unsuccessful.

10

May 19. I didn’t observe any eulachons being taken this week. Indian
fishermen from Nikomen Island had one days good fishing below Hatzic by last
weekend but no fish were taken after Sunday.
Mission

11

1952

12

April 26. No indication of eulachon in the Fraser east of Whonnock to date.

13

May 3. No eulachons have been reported in the vicinity of Mission to date
this year.
May 10. Eulachon fishermen from Albion and Fort Langley report diminishing
quantities of eulachons and the quality of the eulachons is falling off. A few
eulachons were taken by dip net at Mission Bridge on Tuesday night and a few
more on Wednesday evening. These fish arrived on the expected date, but no
eulachons have been observed east of Mission.

14

15

1953

16

May 9. The eulachon run reached Mission Bridge on May 7. This is the
usual date of arrival. By week's end their run reached the Sumas and dozens of
people were dipping these fish. Best dipping was at Devil's Run where fishermen
were averaging 10- 12 fish per dip. This is the most eulachons I have observed
above Mission. On Thursday, I joined with inspector -------- to experiment with a
new method of fishing for eulachons in the upper Fraser. We used a small mesh
net with a 4 foot square frame opening and by dragging it behind a patrol boat
made good catches of live fish.
Chilliwack

17
18
Sex differences

1954

May 9. Local Indians have been getting good catches of eulachon in the
western part of this area. (Chilliwack-Hope sub-district)
May 15. There was a good run of eulachons in the Fraser river this week
and although it was fished quite intensively, escapement appeared good. For the
past few years, there has been little eulachons spawning in this section of the
Fraser but this year quantities were taken by dip net as far east as Hope. Below
the Rosedale ferry it was observed in catches from the south side of the river
were predominately female while those from the north side were mainly male.
Mission

1955

May 8. Eulachon fishing by gillnet was good as far east as Silverdale this
week. Clear water conditions made it necessary for fishermen to operate at night.
Dipnet fishermen at MacDonald's Landing caught their first eulachons on
Saturday afternoon, when the water became murky there for the first time.
May 15. 4644 pounds of eulachon, captured illegally with a beach seine,
seized at MacDonalds Landing on May 13. Fishermen dipnetting for eulachons
on the north side of the Fraser River found fish as far upstream as the mouth of
the Harrison River.
Mission
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Clear water impact
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Mission
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Annual narrative report says nothing about eulachons
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April 30. There isn't any evidence of eulachon in the vicinity of Mission.
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May 2. An experiment was carried out using a simple trawl type of net to
determine whether it was feasible to catch eulachons in the river by this means.
Three drags were made and catches ranged up to 70 pounds per drag. On
Tuesday another set was made with different tidal conditions and another 40 to
50 pounds were caught in a similar manner. A full report of this brief experiment
will be forwarded through the usual channels.
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May 7. Eulachons were present at McDonald's Landing in large numbers
after Thursday. This is almost nearly four days earlier than last year. I estimate
that dip net fishermen took two tons of eulachons from the river this week. On
Wednesday I used (the motor vessel) F.P.L. Risen and to tow a net with a 6 foot
square opening made of iron bars. This net proved to be very efficient methods
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Seals
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Eulachon entry into
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river

Commercial fishery

of fishing for eulachons as no time is lost in picking the fish from the net and no
fish are damaged by the net. I am convinced that this net with operate very
successfully in a commercial fishery.
May 14. Eulachons were present in large numbers at a few spots along
Nicomen Island and Queens Island during the week. Very good catches were
reported by Indians fishing above the mouth of the Harrison on Wednesday.
Catches by dip-netters amounted to two tons per day during the week. I did not
see any fish taken after Saturday. Two men fishing under license for mink feed
landed a total of approximately 2.5 tons. Total eulachons landed on Nicomen
Island Sunday two Saturday morning inclusive totaled 12 tonnes.
May 21. I did not observe any eulachons in the Fraser this week.
Chilliwack
May 14. An estimated 2.5 tons of eulachons were taken from the Fraser
River, mainly by Indians. The run was good for only one day and did not go
above Mintos landing. It appeared that the main run avoided this side of the river
and spawned mainly on the north shore.
Patrol vessel - New Westminster - Haney area
April 30. Eulachon catches improved, the sets ranging from 800 pounds to
2500 pounds at the end of the week. A total of 25 boats operating eulachon nets
in the upper area.
May 19. Heavy catches of eulachons in the area between Barnston Island
and Crescent island. Catches of from one to two tons per set. Most eulachon
fishing finished on Thursday, when the fishing companies were unable to take
more fish.
Steveston area
March 26. (comments on seals). In the Fraser proper the fishermen
complain of the damage done to their catches. This is perhaps a normal
consequence since at this time of year the river is not fished very heavily with
perhaps 30 to 40 boats from Steveston to New Westminster operating at various
times, especially at low slack waters. Since there is not enough gear in this
portion of the river, some 15 miles in length, to drive these predators downriver,
the damage can be very costly to individual fishermen. As soon as the amount of
gear increases as soon will be the case in April then the seals are driven
downriver more and possibly less damage takes place on these drifts between
Steveston and New Westminster. The predation is heaviest at night generally
and when a fisherman loses his only catch of say one or two spring salmon worth
perhaps $5.00 each then naturally he feels he has good reason to complain. In
this connection it is proposed to carry out some seal control program this spring,
however in the areas most suitable for this work, tide is the most controlling factor
as much as hunts. Therefore suitable tides have to be selected and the hunts
carried out on these days, weather permitting.
April 2.The trawlers fishing at the mouth of the Fraser for groundfish report
that some eulachons are being taken incidentally to the other operations.
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April 9. There was no eulachon fishing reported as yet although some
fishermen are prepared to try this fishery this weekend.

39

April 30. Catches up of eulachons this week in this part of the river below
New Westminster continued to be fair, three nets at Steveston and the
Cottonwood drift, from 500 to 1400 pounds for a day's fishing. Some nets further
upriver at Sunbury delivered fair catches as well however the fish seemed be
running deeper at that point since most other fish were reported caught near the
leadline. Deliveries of eulachons at Imperial Cannery from upriver and other
points approximate 50,000 pounds daily this week. Fishing at Katzie and
Hammond drifts for eulachons was very good this week with drifts averaging 1000
pounds for net and ranging up to one ton. Approximately 26 commercial nets are
participating in this fishery on the Fraser River however many other smaller nets
are used from rowboats and other miscellaneous craft for home consumption.
Price paid by the one firm who is taking a large share of the catch is still 4¢ a
pound with 5¢ a pound for fish delivered to the plant.
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sex segregation

1956

42

Annual Narrative. Eulachons sports fishery. The main run of eulachons
started to pass Mission Bridge on Sunday May 6. By May 7 spring salmon gillnet
fishermen operating immediately below Mission Bridge were finding large
quantities of eulachons tangling in their web. Sports fishermen immediately
started dipping the fish
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May 5. On Wednesday, there were a few eulachons dip out of the Fraser
River at Mission Bridge but the main body of fish was below Silverdale. On
Thursday, two eulachon gillnetters at Silverdale caught all male fish. These fish
were sold locally and the fishing effort was limited as only 300 pounds were
required by the market.
May 12. The main movement of eulachons started to pass Mission Bridge on
Sunday and on Monday, spring salmon gillnets at Mission were catching large
quantities of eulachons. On Tuesday, sports fishermen dipped an estimated 300
pounds of eulachons between Mission and Casey. Another 300 pounds were
landed on Wednesday. On Thursday, a total of 400 pounds were dipped of the
south side of the Fraser River east of Mission Bridge. Fish appeared to be
plentiful and McDonald's landing on Friday and I estimate but not less than 1000
pounds were taken by dip-net. An estimated 100 fishermen had difficulty landing
1600 pounds on Saturday at McDonald's landing for a total catch of 3600 pounds
of eulachons taken by dip-net east of Mission Bridge this week. But the run
appears to be a week later than last year and fish are not as plentiful. However,
their run cannot be labeled later than usual.
May 19. An estimated 300 to 400 people visited McDonald's landing on
Sunday and fish for eulachons from O430 to midnight in spite of this continuous
effort and catch was only an estimated 2000 pounds. Catches during the rest of
the week were negligible.
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Sport fishery

River velocity and
catches
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Discharge velocity
and eulachon

May 7. Catches of eulachons by two nets on the cottonwood drift, some 4
miles above Steveston on Monday, Tuesday and Wednesday nights were the
best of the season to date. This is interesting since the catches of eulachons
upriver where the bulk of the commercial catch is taken, at the cottonwood
indicated that the run past through these points during this week. Landings were
very good and the cannery at Steveston which purchased the bulk of these
upriver catches had to close down purchasing by Thursday morning since they
had reached and even exceeded their pre-determined mark.
Mission
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1957

Mission
Annual Narrative. Eulachon Sport Fishery. The sport fishery for eulachons
usually takes place east of Mission because the Fraser River is narrower snd
runs faster forcing the fish close to the bottom. The fish are taken in dipnets. No
fish were available to this fishery in 1957.

May 4. Three eulachon fishermen checked by me at Albion on Sunday
morning averaged 75 pounds of fish per drift. No eulachons have been observed
east of Ruskin this week.
May 11. The weather continued clear and warm all week the Fraser river at
Mission reached the level of 17.12 feet this week. This height indicates an
unusually early, fast runoff and may be the reason why the eulachon run did not
reach any volume a total of less than 100 pounds of eulachons this year.

Chilliwack
May 11. The eulachon run has failed to reach Easthopes to date and with a
high water in the Fraser river old timers say that they will not reach this area.
Eulachon fisherman made light catches between Albion and Whonnock but some
heavy catches were made Sunday afternoon. Drifts above Whonnock and at
Glen Valley failed to produce. Test drifts made along the bank 0.5 miles east of
Albion reveal large numbers of eulachons spawning there. Only one successful
drift was made for eulachons at Silverdale to date this year. This drift caught 400
pounds. Total catch and Silverdale so far this year this just over 500 pounds. A
few eulachons reached as far east as Cox Station, opposite Dewdney Slough
mouth, by Tuesday. No eulachons have been reported, caught by any means
east of Silverdale, however.
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Impacts on
sturgeon

1958

Mission
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Annual Narrative. Sport Fishery. No dipnet sports fishery for eulachons took
place in this area in 1957 or 1958 because there weren't any fish available.
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Commercial fishery. Only one successful drift was made for eulachons east
of Whonnock. This drift caught 400 lbs. at Silverdale at the end of April.

55

April 19. I did not see any eulachons in the Fraser River east of Whonnock
this week but anglers are reporting them in sturgeon caught east of Mission
Bridge.
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April 26. Very few eulachons have been observed or reported east of
Whonnock to date. Drifts at Silverdale early in the week did not catch any fish.
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May 3. Eulachon fisherman made light catches between Albion and
Whonnock but some heavy catches were made Sunday afternoon. Drifts above
Whonnock and at Glen Valley failed to produce. Test drifts made along the bank
1/2 miles east of Albion reveal large numbers of eulachons spawning there. Only
one successful drift was made for eulachons at Silverdale to date this year. This
drift caught 400 pounds. Total catch and Silverdale so far this year this just over
500 pounds. A few eulachons reached as far east as Cox Station, opposite
Dewdney Slough mouth, by Tuesday. No eulachons have been reported, caught
by any means east of Silverdale, however.
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June 7. Sturgeon taken by anglers and in the commercial fishery east of
Silverdale appear to be very thin although plentiful. The legal 36 inch sturgeon
should wear a eight or 9 pounds but many legal fish are being landed which are a
bare 7 pounds this year. Eulachons, which normally spawn in this area in May,
failed to reach east of Mission this year. Lack of eulachons may be a contributing
factor in the loss of weight of local sturgeon.
Chilliwack
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May 2. No eulachons were observed in this area this week and it would
appear that there is little likelihood of them reaching the Sumas river.
1959

Mission

62

Annual Narrative. One fisherman made the drift for eulachons below
Cresent island on April 2 and landed 80 pounds. This catch was from a small
early run which arrives about a month prior to the main run. Some of these early
run fish reached the point east of Silverdale but not in commercial quantities.

Discharge velocity
and eulachon

63

A few eulachons reached Mission by the end of April but a fast rise in the
level of the Fraser River seemed to wash these fish back and no commercial
fishery developed. The lack of a eulachon run east of Mission since 1956
indicates that these fine fish are in need of increased protection.

Conservation
concern

64

Prior to 1956 the Fraser River along Nikomen Island was recognized as a
major spawning area. I recommend that no commercial fishery for these fish be
permitted in the Fraser River in future years until the runs are built up to their
former volume.
April 4. One fisherman made the drift for eulachons below Crescent Island
on Thursday night and landed 80 pounds. This is a month earlier than usual for
eulachons at Whonnock. Sturgeon caught in gillnets at Silverdale this week
contained eulachons. Very few eulachons were taken east of Whonnock and
1957 but had very heavy run occurred in 1956 and large quantities of these fish
were available and Nikomen Island in May and that the egg year.
April 11. One fishermen operating a small eulachons gillnet below Crescent
Island landed 60 pounds on Sunday. Anglers operating at Hatzic and Dewdney
report eulachons in sturgeon landed there this week.
April 25. Very few eulachons were present in the Fraser River above the
mouth of the Stave river this week.

65

Sturgeon
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May 2. Eulachons were present in the Fraser River in small numbers as far
upstream as Mission on Monday Tuesday and Wednesday but no fishery
developed. Higher water on Wednesday seemed to watch these fish down river
and I had no further reports of eulachons east of Ruskin after that time.
1960

70

Decreased
abundance

Annual Narrative. Sports fishery. Sportsmen dipped an estimated five
thousand, six hundred (5,600) pound of eulachons from the Fraser River east of
Mission Bridge in 1956, a typical year. However, no fish have been available east
of Mission since that year. This is a good indication of the weakness of the run.
Commercial fishery. The lack of an eulachon run of any proportion since
1956 indicates that these fine fish are in need of increased protection. I
recommend (as I did last year), that no commercial fishing for these fish be
permitted in the Fraser River in future years until the runs are built up to their
former volume. We must remember what happened to the carrier pigeons, etc. “
April 9. A few eulachon were present in sturgeon and steelhead taken as
far upstream as far Silverdale this week. This early run cannot be expected to
reach commercial proportions.”
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April 16: While there was big increase in the number of sturgeon being
taken in salmon gillnets and although these fish were full of eulachons, there
were no reports of eulachons being taken in commercial quantities.
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April 23: Sturgeon caught in salmon gillnets below Mission Bridge eulachons
in them but the commercial Eulachon fishery does not appear to be developing in
this area.
April 30: No eulachon fishery to date.
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May 7: Although the peak of the eulachon run was expected to reach Albion
this week, lack of fish forced local fishermen to move their operations downriver
to Katzie. Thinking fishermen are expressing the opinion that the eulachon run
has been over fished during the last few years and feel that there should be more
controls on this fishery. They seem to be particularly worried about the efficiency
of deep nets (eg. 400 mesh).
May 12: The eulachon run normally arrives at Mission about the end of the
first week of May. A very small body of these fish were reported east of Mission
on May 6th but the run was so weak as to be of little consequence. The traditional
spawning grounds for the Fraser River eulachon Runs have been on the bars of
the Fraser along Nicomen Island. The size of the sand and gravel in that area is
such that the spawn attaching to the river bottom has an excellent chance of
surviving. The future to the Fraser River in future runs to the Fraser River must
depend on reproduction from eggs deposited on the very five cell of the river
bottom between Mission and Pitt River. I am of the opinion that no eulachon
fishery should be permitted in the Fraser River again until these runs to reestablish themselves. The last eulachon spawning east of Mission occurred in
1956.
Chilliwack
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May 7. here has been no sign of eulachons in this area so far this year.”
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Mission
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1961

Mission
Annual Narrative. Many local citizens between Whonnock and Harrison
expressed considerable disappointment that no eulachons escaped to their
traditional spawning grounds again this year. Although the run may have been
considered a statistical success, particularly for Katzie and Albion fishermen,
nevertheless, I must agree with local citizens that the run was overfished again
this year and the seeding was unsatisfactory.”
April 22. Eulachons have been reported in the Mission area this month. I am
of the firm opinion that eulachon and run to the Fraser River is not receiving the
protection it deserves. Numerous local fishermen are of the same opinion. The
runs are no longer able to support a commercial fishery in my opinion.
May 6. A few eulachons have migrated upriver as far upstream as Matsqui
Island but the fishing effort was not revealed any in commercial quantities of all
Whonock.
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Chilliwack
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May 6. No oolichans have been observed in the area to date.
1962

87

Annual Narrative. Although a light run of eulachon migrated past Mission
this year for the first time in many years, sportsmen dipping for them during the
last week of April and the first week of May did not land over 150 pounds total for
the season.”
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April 7. An eulachon was caught in a fry trap at Mission on March 30th.
This is unusually early. Another half dozen were caught this week.
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April 21. Sturgeon taken from the Fraser River east of Mission do not have
any eulachons in their stomachs the sturgeon caught my salmon gillnets west of
Mission our full of eulachon. Bird activity also indicates the very few eulachon
have reached the point one half mile west of Mission Bridge. Downstream from
this point gulls are concentrated have on the north shore of the Fraser.
April 21. A few small spurts of eulachons migrated past Mission bridge this
week but I did not observe any gulls feeding more than a mile above the bridge.
People dipping between Mission and Hatzic landed a total of less than 100 lbs
this week.
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Sturgeon and
eulachon
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Mission

1963

Annual Narrative. Sturgeon caught in the Fraser River at Mission my
salmon gillnets in mid-February were found to be gorged on eulachons. An
occasional eulachon was observed as far upstream as Nicomen Island by midApril. However, it was not until Sunday, April 29th that the run reached Mission.
By the 4th of May I estimate that 450 lbs had been taken by sportsmen using dip
nets. This was the first escapement of any consequence east of Mission Bridge
Boundary since 1956. I did not observe eulachons east of Yeoman's Landing this
year and although the timing of their run was about normal (for years prior to
1956) very few fish were present after May 7th. Not more than 1600 pounds
eulachons were landed by dip net from the Fraser River this year. An estimated
200 people tried their hand at dipping. Commercial gillnet fishing for eulachon in
the Fraser River east of Whonnock was poor prior to March 30. By the end of the
first week of April catches were improving. Three fishermen were catching up to
600 pounds per drift. The effort was spotty with the poor market demand and
fishing effort after the third week of April
April 20. Although an occasional eulachon has been observed from as far
upstream as Nicomen Island, the main run does not normally reached Mission
until the end of April.
May 4. The eulachon migration reached Mission Bridge on Sunday and
Nikomen Island by the end of the week . I estimate that 450 lbs. were taken by
dip net and McDonald’s landing on Saturday.
May 11. An estimated 200 people tried their hand at dipping for eulachons
from the Fraser River along Nikomen Island on Sunday and Monday. This is the
first escapement of any consequence east of Mission Bridge Boundary since
1956. I did not observe any eulachons east of Yeoman’s landing this year and
although the timing of their run was about normal (for years prior to 1956) very
few fish were present after Tuesday, May 7th. I am of the opinion that not more
than 1,600 lbs. of eulachons were landed from the Fraser River east of Mission
Bridge this year.
Chilliwack
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May 5. An estimated total of 40 pounds of eulachons were dipped by the
fishermen operating east of Mission Bridge this week. Very few gulls observed
east of Wren’s landing seems to indicate the weakness of their run.
May 12. Some of the eulachons which migrated past Mission Bridge in late
April May have moved well east of Sumas with the sturgeon population following
them. Very poor sturgeon catches in the gill-nets between Mission and Silverdale
and no catches by anglers between Mission and Sumas is one indication. No
eulachons were observed in this area this week.
Mission

May 4.There has been no sign of eulachon in this area to date.
1964

Mission
Annual Narrative. First eulachon were reported taken and Whonnock this
year on March 22nd but catches were insignificant until last week in April when
about a ton of fish were landed at Silverdale.Eulachons were plentiful in the
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Fraser River east of Mission Bridge on Sunday, May 3 but were mostly in deep
water and difficult to reach with dip nets until late evening. I estimate that a total
of 500 pounds were dipped on that day. From Monday evening on, large
quantities of Eulachons were available close to shore. Several hundred people
used dip nets to take up to 40 fish in a single dip. Biggest day was on
Wednesday, May 6 when I estimated that 5,000 pounds were removed by dip net;
mostly at Yeoman's Landing on Nicomen Island. Eulachons were plentiful in the
Fraser River east of Mission Bridge on Sunday, May 3 but were mostly in deep
water and difficult to reach with dip nets until late evening. I estimate that a total
of 500 pounds were dipped on that day. From Monday evening on, large
quantities of Eulachons were available close to shore. Several hundred people
used dip nets to take up to 40 fish in a single dip. Biggest day was on
Wednesday, May 6 when I estimated that 5,000 pounds were removed by dip net;
mostly at Yeoman's Landing on Nicomen Island. I estimate that a total of 14,000
lbs of eulachons were removed from the Fraser River by dip net in the section
between Mission Bridge and Harrison during the period May 3-11th. This catch
compares with other years as follows: 1956 - 3800 lbs. 1957 to 1961 - nil. 1962 150 lbs. 1963 - 1600 lbs.”
Sturgeon catches "fell off in May when the sturgeons started to feed on
eulachons."
May 2. The eulachon migration reached Mission Bridge on Tuesday night
and Nicomen Island on Sunday night. I estimate but not more than 500 pounds
of eulachons were taken by dip net to midnight on Sunday, May 3rd. Gillnet
fishermen at Silverdale are fishing for the fresh fish market and are asking .16¢
per lb. at roadside stands. A total of their catch will be available next week.
May 9. Eulachons were plentiful in the Fraser River east of Mission calves
bridge on Sunday but were mostly in deep water and difficult to reach with dip
nets until late evening. I estimate that a total of 500 pounds were dipped on that
day. From Monday evening on, large quantities of eulachons were available
close to shore. Several hundred people used dip nets to take up to 40 fish in a
single dip. Biggest day was on Wednesday when I estimated that 5000 pounds
were removed by dip may dip net; mostly at Yeoman’s landing on Nicomen
Island. I estimate that a total of 14,000 lbs. of eulachons were removed from the
Fraser River by dip net in the area between Mission Bridge and Harrison during
the period May 3 -11th. This catch compares with other years as follows: 1956 3800 lbs. 1957 to 1961 - nil. 1962 - 150 lbs. 1963 - 1600 lbs.”
Chilliwack
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May 9. Eulachons were first reported at Bowmans Landing on May 4th, and
reached Mintos slough on May 6. The run appeared fairly good throughout the
week. A large number of local residents fished this run taking an estimated 5500
lbs.
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May 16. The eulachon run was fairly good this week and although reports
were received that their run extended to Ruby but if Creek I did not see any
evidence of their run above the Harrison River. Their run lasted from May 4th, to
May 11th and an estimated and an estimate of 6,200 lbs. were taken by a local
residents and Indians.
Mission
Annual Narrative. The first eulachons taken in the Fraser River in this Subdistrict this year were caught by gillnet on Monday May 3rd. On May 4, three
boats have arranged 200-400 pounds per drift. 1800 lbs. were taken on the 5th
and this satisfied the local market. The run passed Silverdale after the six when
only 200 pounds were taken. The run showed strongly at Hatzic on Friday May
7th in the evening. By Saturday fish were present all along Nicomen Island as far
upstream as Yeoman’s Landing. The level of the Fraser River was falling at this
period and with the lower water levels on the following Monday and Tuesday
(May 10th and 11th) the continued escapement to the traditional Eulachon
spawning grounds along Nicomen Island occurred. The captain of the patrol
vessel reported that an estimated 3,000 lbs of eulachons we're landed by 125
people using dip nets on May 9th. (On May 10th, 100 people took 1,000 lbs. but
only 200 lbs. were reported on May 11th. The Fraser River was starting to rise
again by May11 thevening and no fish were taken after that time. This is a typical
pattern of the eulachon escapement migration in relation to Fraser River water
levels. However I am convinced that the eulachon run to the Fraser River has
been overfished in recent years. The total catch of eulachons in the Fraser River
by dip-net during the 1965 season was 4200 lbs.
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1966
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Annual Narrative. By April eulachons had reached Nicomen Island and local
Indians obtained might catches. In early May better catches of eulachon were
reported, the run however was considered light.
April 30. A run of small eulachons moved upriver as far as Nicomen Island
between April 22 and April 26. A few females were caught in gillnets at Mount
Lehman Island and Nikomen Island but no fishery developed and no other
eulachons were observed in this some district this week.
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May 7. Eulachons were present in the Fraser River at Glen Valley in good
quantities on Sunday but gillnets were unsuccessful at Silverdale. By
Wednesday fishermen were averaging only 15 pounds per drift at Silverdale.
Gillnets at Mission Bay tangled a few fish in their salmon web on Tuesday that no
commercial fishery developed. Mobile fish traps at Mission caught only 4
eulachons. No eulachons were taken by dip-net east of Whonnock.
May 14. A fisherman tried a drift up and Silverdale on Sunday but caught
very few fish. He made the drift below Mission Bridge and did not catch any
eulachons. Sturgeon caught by angling east of Mission Bridge did not contain
any eulachons and no eulachons were observed east of Silverdale. The run is
now over. Three fishermen caught a total of 850 pounds of weapons and
Silverdale this year is total does not include fish taken by them at Glen Valley or
below.
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1967
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Sports fishery
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Commercial
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Mission.
Annual Narrative. The first week of May saw the eulachons run above
Mission Bridge. Enroute commercial fishermen between Whonnock and Mission
took about 2,000 lbs to sell and a quantity to give away. Dip-nets along the shore
at Mission and Nikomen Island had excellent fishing which lasted two weekends
and saw up to 45 nets working at one time. An estimated 7000 pounds were
taken on the north side of the Fraser between Mission and the mouth of the
Harrison River.
April 22. There were two eulachon boats at Albion which took a total of 25lb.
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Sports fishery

May 1. No eulachons are in the upper river area. The unusually high water
is probably holding them back. Last year but look and migration reached Mission
Bridge on April 28.
May 8. First eulachons were taken by gillnet at Silverdale this year on
Monday. On Tuesday, three boats have arranged 200 to 400 pounds per drift.
1800 lbs. taken on Wednesday satisfied the local market. The run past Silverdale
on Thursday when only 200 pounds were taken. Their run showed strongly at
Hatzic on Friday evening and east along Nicomen Island to Yeoman’s landing by
Saturday. I estimate that a total of 500 pounds of weapons were it were removed
by dip net from the Fraser River east of Mission Bridge on Friday and Saturday.
May 15. No gillnet catches of eulachons were reported but the lower water
levels permitted and escapement past the Mission Bridge commercial fishing
boundary to the traditional eulachon spawning grounds along Nicomen Island.
Capt. McCormick reports that an estimated 3,000 lbs. were taken by 125 people
using get nets on Sunday. On Monday 100 people took an estimated 1,000 lbs.
Only about 200 pounds were taken on Tuesday, May 11th. The Fraser River was
starting to rise and gain by Tuesday night and no fish were taken after that time.
Mission

1968

May 6. Three boats fished eulachons and Silverdale and were taking above
250 # each drift early in week, these landings decreased in weight as the week
progressed. Sports fishermen were active between Mission and MacDonald’s
landing on Friday and Saturday. Above 40 dip nets at big totes landing on
Saturday. About 3,000 lbs. taken by sport fishermen this week above Mission
Bridge.
May 13. The eulachon sport fishery took about 4000 lbs. of fish above
Mission Bridge with the bulk of the take landed at MacDonald’s landing. Above
35 dip nets operating at all times during the 7th. Fish had gone by the evening of
the eighth. Indians took small numbers of eulachons at Harrison river mouth.
Mission
May 4. Eulachon fishing was light due to poor demand and only 1000
pounds was reported taken between Whonnock and Mission.
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May 11. Eulachon fishing was very light due to poor demand. The fish
appeared to be in very good supply.
1970
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1971
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Dredging/mitigation

Mission
Annual Narrative. While eulachons are only sought on a limited basis by the
commercial fishery in this sub- district, probably 500 pounds taken near
Silverdale, individuals with dip nets look forward to the upstream migration above
Mission Bridge. In 1970 supplies were very good. On the weekend May 10 up to
75 dip nets worked the area near McDonald’s landing. An estimated 200 nets
work each day. It wouldn’t hear each net took about 25 pounds. . Probably the
total taken by these nets would approach 20,000#. Indians too took several 100
pounds of eulachons, mostly for smoking. The eulachon was reported upstream
to and into the lower Harrison River.
Mission
Annual Narrative. While eulachons are only sought on a limited basis by the
commercial fishery in this sub- district, probably 500 pounds taken near
Silverdale, individuals with dip nets look forward to the upstream migration above
Mission Bridge. In 1971 supplies were fair. On the weekend May 16 up to 50 dip
nets worked the area near McDonald’s landing. An estimated 100 nets work
each day. It wouldn’t hear each dip took about 25 pounds.. Probably the total
taken by these nets would approach 5,000 pounds. Indians too took several 100
pounds of eulachons, mostly for smoking. The eulachon was reported upstream
to and into the lower Harrison river.
April 18 . Contact with (Dredging company) re: eulachon migration. It is
intended this staff monitor outfall hen migration reaches the area. The company
has been advised that should significant numbers be observed operations must
be postponed
April 25. No quantities of eulachons in waters of this sub-district as yet.
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132
133

May 9. Eulachons present in lights numbers this part of river, delayed
probably by cooler temperatures and early run-off.
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May 16. Eulachons appeared in fair numbers this week with an estimated
2,000 pounds being taken by sport dippers between Mission and Deroche. Early
freshet in river might partly account for lighter than normal catches.
Mission

135
Sturgeon

136

Sports fishery

137

1972

April 23. Eulachons began to show and lower part of this some district in
very light numbers. The increased catch up sturgeon for sport fishermen appears
to be related to the early eulachon arrival. Main eulachon migration above
Mission Bridge is not due for two weeks.
May 7. The eulachon sports fishery saw considerable effort but light
catches. At week’s end there was a number of nets near Nicomen Island but only
the odd fish taken. Some catches were made off all booms near Mission. The
run was expected above Mission Bridge early this next week.
May 14. The eulachons were above Mission Bridge this week and at times
there was standing room only on the fishing spots. An estimated 6,500 pounds
taken by dip nets.
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140

1973

Mission

141

April 22. Eulachons have been observed above Mission and appear to be
earlier than usual.
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April 29. Eulachon present in Fraser well above Mission Bridge but not in
numbers to permit a dipnet fishery as yet.
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May 6. Eulachons showed an increase in numbers below and above
Mission Bridge. Dipnetting below the bridge at Silverdale took about 400 pounds.
The south side of the river above Mission saw some limited catches by dipnetters. It is expected that dipnetting will produce well early next week.

144

May 13. The eulachon fishery saw the peak this week and an estimated
10,000 pounds were taken between Silverdale and Deroche by dip net.
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1974

Mission

75

Season-timing

146

Annual Narrative. Eulachon catches in the sports fishery, during 1974,
increased only slightly, up 500 pounds to 10,500 pounds.

147

May 5. The eulachon migration appears to be late this season. Stocks
seem to be holding in the area below Whonnock.
May 12. eulachons are appearing some six days late above Mission Bridge.
2100 lbs. taken in the vicinity of Mission at week’s end. These fish are expected
at the main catch area, MacDonald’s Landing early this next week.
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149

Abundance

150

Abundance

151

152
Sports
fishery/abundance

1975

May 18. Eulachons dipneted above Mission Bridge Peak this week and
catches were excellent. By end of week run had nearly ended and catches were
very light. A total take for the north shore is estimated at 13,200 pounds, the very
best on record.
Mission

1976

Annual narrative. Eulachon fishing, above the Mission Bridge is becoming a
short, frantic, and crowded endeavor. The season lasts the first half of May and
on evenings and weekends all available dip net spots between McDonald’s
landing and Queen’s Island are usually occupied. The 1975 total take is
estimated at 13,200 lbs.; the highest on record. Past year’s totals have ranged to
10,000 lbs.
Mission

153

154
Sports
fishery/abundance

May 19. The dip net fishery for eulachons above Mission (north side),
ended at midweek with an estimated 10,500 pounds taken. The fishery was
delayed this year and of a shortened duration than general.
May 11. Eulachons appear quite plentiful below Mission Bridge and are
several days late in passing the bridge. No dipnetting as yet above the bridge.
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Annual narrative. Eulachon fishing, above the Mission Bridge is becoming a
short, frantic, and crowded endeavor. The season lasts the first half of May and
on evenings and weekends all available dip net spots between McDonald’s
landing and Queen’s Island are usually occupied. The 1976 total is estimated at
30,000 lbs; the highest on record. Past year’s totals have arranged to 10,000
pounds. 1975 total was 13,000 pounds, the second highest catch. Of interest, in
1976, effort and catch continued all of May and into June and extended to Hope.
May 2. Eulachons appeared at Mission late in the week and several
hundred pounds were taken on the weekend.
May 9. The eulachon dip net fishery peaked late this week with an unlimited
supplies of fish. Evenings and weekends saw in excess of 100 dipnets working
with catches above 20 lbs. per net hour.
May 16. The dip net fishery continues on a limited scale. An abundance of
fish upstream as far as Agassiz provided catches to 50 lbs. per net hour.
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157

158

Sports
fishery/abundance

159

May 23. Eulachons are still present in the Fraser River. This has been
the largest migration of eulachons in the memory of local people.
Dipnetting has been carried out successfully the entire month compared to
several days in early May on most years. It is estimated that 30,000 pounds
were taken on the north side, Mission to Hope and double that amount on the
south side.
May 30. Eulachon still present as far east as Hope early in the week.
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161
Sports
fishery/abundance

1977

Annual Narrative. Eulachon fishing, above the Mission Bridge is becoming
a short, frantic, and crowded endeavor. The season lasts the first half of May and
on evenings and weekends all available dip net spots between McDonald’s
landing and Queen’s Island are usually occupied. The 1977 total take is
estimated at 10,000 pounds. The 1976 total was 30,000 pounds, the heaviest
catch ever. Prior to 1976, the average appeared between 7,000 and 10,000
pounds.
May 8. Eulachon appeared several days late above Mission Bridge, but
arrived in small numbers by weekend. Possibly 100 lbs. taken near Hatzic.
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163

164
165

Mission

1978

May 15. Eulachon fishing on the north side of the Fraser produced
approximately 5000 lbs. Catch on Ridgedale side was much greater.
Mission

76

Sports
fishery/abundance

166

167
Sports
fishery/abundance

168

16169

Annual Narrative. Eulachon fishing, above the Mission Bridge is becoming a
short, frantic, and crowded endeavor. The season lasts the first half of May and on
evenings and weekends all available dip net spots between McDonald’s landing and
Queen’s Island are usually occupied. The 1978 total take is estimated at 15,000
pounds. The 1976 total was 30,000 pounds, the heaviest catch ever. Prior to 1976,
the average appeared between 7,000 and 10,000 pounds.
1979

Mission
Annual Narrative. Eulachon fishing, above the Mission Bridge is becoming a
short, frantic, and crowded endeavor. The season lasts the first half of May and on
evenings and weekends all available dip net spots between McDonald’s landing and
Queen’s Island are usually occupied. The 1979 total take is estimated at 15,000
pounds. The 1978 total take was also estimated at 15,000 pounds while in 1976 a
catch of 30,000 was the heaviest recorded. Prior to 1976, the average appeared
between 7,000 and 10,000 pounds.
May 6. Eulachons showing up towards the last part of the week.
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2.4.2 COMPONENT B: spreadsheet analysis and review of Fishery Officer
narratives.
The following tables show the dates when the eulachon run began in the most downstream location at
the Steveston office (Ladner). Further, as much as possible the tables show whether the runs
extended upstream beyond Mission, or whether the spawning was confined to areas below Mission.
The dates of the runs are used in other analyses to examine the effects of discharge volume and ocean
temperatures on the dates of spawning (or the beginning) of the run as estimated at Ladner. These
data are also used to examine the effect of water discharge at Hope on the extent of upstream
migration.

Analysis of eulachon runs above Mission Bridge 1950-1979
Year

Start
(Ladner)

Peak

1948

01-May

08-May

End

Spawn
area

Mission
Bridge to
Wrens
Landing

1950

Matsqui
May 10

1952

1953

1954

1955

River
velocity

Rosedale,
Chilliwack,
Harrison
River

Abnormally
low

Regulat
ions

No eulachon
above Mission
Bridge

07-May

Sumas
below
Mission

06-May

Above
Mission

09-May

10-May

Silverdale,
one half
mile east
of Mission
Bridge

below
Katzie
May 13

Below
Silverdale

Above
Mission

Fish arrived at
Mission Bridge on
expected date
May 7

Low

High

Fishery
closed
May 14
Some
consider
ed. May
13
comm
closed
above
Mission

15-May

Below
Chilliwack

Hope

Extremely
Low

15-May

North
Shore
Chilliwack

Nikomen
Island
May 11

Lower than
1954
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Other
observations

run heavier than
usual

below
Mission

1949

1951

Highest
upriver
location

Visual date of
arrival at Mission
Bridge M17 which
varies very little
from year to year
Females south
side of river,
males north side.
Clear water lowest catch.
First time since
1948 heavy run
above Mission.
Nikomen Island 1
ton poached May
13 Chilliwack area
run good for only
one day w.e May
14

1956

07-May

19-May

Below
Mission.
None
above
Ruskin.

1957

1.5 miles
east of
Albion

1958

average
May 6 to
May 10

1959

Run not as
plentiful as 1955.
Chilliwack catch
good for only one
day May 13
Mission sturgeon
caught with
eulachon in them.
Catch very light.
None above
Mission.

Silverdale
6.5 miles
above
Mission

high

Below
Mission

a few at
Mission

High

Fishery
closed
Ap 29
for first
time
efficienc
y of 400
M.D.
concern(
???)

No dip net fishery

local fishermen
forced to move
down to Katzie
due to lack of fish

1960

Below
Mission

1961

Below
Mission

1962

27-Apr

light run
above
Mission

1963

29-Apr

06-May

Above
Mission

1964

28-Apr

06-May

Nicomen
Island
above
Mission

Fish running deep

Nicomen
Island

Nikomen Island
traditional
spawning ground.
Overfishing in
recent years.

1965

03-May

1966

April- 2226

1967

06-May

09-May

12-May

04-May

1969
1970

1971

07-May

High

Nicomen
Island
Mission
bridge limited
numbers

08-May

May 5-6

1968

Low

Low

Overfishing stock

April 29
closed
for
conserva
tion
reasons

First time since
1956 run above
Mission
Timing of run
normal for years
prior to 1956

Light run
primarily males
caught

Unknow
n

Normal

Light catch due to
poor demand but
very good supply
of fish

Unknown

Normal

negative catches

04-May

Lower
Harrison
and in
Harrison

Low to
normal

Bonanza catch

16-May

Harrison
river

Normal

Fair supply of fish
lighter than
normal cool temp
early runnoff
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1972

07-May

14-May

1973

23-May

08-May

1974

12-May

19-May

Nikomen
Island
Chilliwack
Big Eddy,
near
Chilliwack

13-May

Ridgedale

Normal

delayed run 6500
lbs in one week

Bellow
normal

Run ealier than
normal above
Mission

Normal

Run late 6 days

Normal

May 18 sports
landings, 1 ton
per day- run
several days late,
running in central
part of river
run lasted all of
may into June 50
pound per hr by
Dip net

Above
Mission
1975

11-May

18-May

1976

30-May

15-May

May-30
still at
hope

1977

08-May

13-May

May-22
plus

1978

03-May

13-May

Chilliwack

Normal

1979

08-May

13-May

Above
Mission

Normal
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Hope

Moderate

Above
Mission

Normal

oolachon fishery
is becoming a
short, frantic and
crowded affair
Run on north and
south shore of
river

Analysis of eulachon runs below Mission Bridge 1950-1980
Year

Start
(April
Ladner)

DOY

Peak

1948

1949

End

Spawn
Area

104

25-Apr

River
Velocity

Regulat
ions

Other
observations

Above
Mission McDonald
landing
Below
Mission

08-May

14-Apr

Highest
Upriver
Location

07-May

1950
Below
Mission

1951

1952

1953

1954

12-Apr

07-Apr

27-Apr

102

97

117

22-Apr

24-Apr

Below
Mission

10-May

17-May

08-May

Above
Mission

NEW
CLOSED
SEASON
REGS weekly
closures

Hope

Closed
Above
as sport
and
comm.
fishery

VERY LOW

1955

09-Apr

99

07-May

14-May

Above
Mission

26
commer
cial nets.
Introduc
tion of
trawl
gear

1956

15-Apr

105

25-Apr

19-May

Above
Mission
Chilliwack

15 trawl
intro by
special
permit

81

Salmon fishery
poor during
eulachon run as
is usual but
better during
stugeon fishery
Katzie A23 to
A25: 75% of
eulachon run.
May 2 1000 lbs
per drift at
Katzie. Poor
market due to
holdover from
1952. VERY
LARGE RUN
A23 Catch very
poor - water
too cold -M3
run very poor --RUN VERY
LATE AND POOR
A19 to A23. 3
tons landed st
Steveston plus
food fish. Bulk
of commercial
catch upriver 12
miles above
cotton wood
Sturgeon catch
show marked
increase during
week (A22 to
A28) coinciding
with eulachon
run. Bulk of
catch normally
taken upraiver
Albion/Katzie
area peak a29
to may 5

1957

13-Apr

103

23-Apr

Few boats
fishing owing to
price restrictions
10 % of
average caxcth
for comm
fishery. No
demand for
eulachon. VERY
LIGHT RUN
Run 2-3 weeks
earlier than
usual. 300,000
lbs landed by
April 5 (4-10
days earlier
than normal
run)

Below
Mission in
Pitt River

11-May

Below
Mission
1958

05-Apr

95

19-Apr

30-Apr

1959

04-Apr

94

25-Apr

09-May

1960

02-Apr

92

23-Apr

1961

1962

Below
Mission
Below
Mission
A few at
Matsqui

14-May

07-Apr

97

Below
Mission

21-Apr

Above
Mission

1963

30-Mar

89

27-Apr

1964

11-Apr

101

25-Apr

Above
Mission
Above
Mission

1965

1966

1967

10-Apr

09-Apr

15-Apr

100

99

105

01-May

15-May

Above
Mission

23-Apr

29-Apr

13-May

Katzie reserve
most important
area to overall
catch

May 7
McMillan
Is,
Cresent
Is,
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Above
Mission

very light catch

fishery
closed
april 29

market
conditions
governing factor
with respect to
the total weekly
catch
Light return low water slack
appears to be
the most
favourable time
for taking the
fish. 45 boats
in fisheryincrease over
previous years
Catch well
above previous
seasons
Main run apprx
10 days late.
Eulachon
demand
remained static.
None moved
above
Woodward
landing.
April 16 main
body in New
Westminster.
April 30 main
body at Katzie
Eulachon will
not move into
river until
temperature
increases

Matsqui
Is

Unknow
n
1968

13-Apr

103

27-Apr

11-May

Fraser
Pitt River

Unknow
n
1969

1970

April19

12-Apr

26-Apr

102

1971

03-May

26-Apr
25-Apr

1972

14-Apr

104

upriver
April-30

07-May

1973

15-Apr

105

25-Apr

13-May

1974

07-Apr

97

23-Apr

05-May

1975

20-Apr

110

07-May

12-May

1976

11-Apr

101

18-Apr

02-May

1977

12-Apr

102

20-Apr

13-May

1978

08-Apr

98

26-Apr

14-May

1979

23-Apr

113

27-Apr

04-May

Above
Mission
Above
Mission
Above
Mission

Peak about
23rd April

Above
Mission
Above
Mission

Moderate to
heavy run

Above
Mission
Above
Mission
Above
Mission
Above
Mission
Above
Mission

83

River
temperature
cold 42 degrees.
Fish running in
deep, only
caught on lead
line. Market
glutted.
Canneries not
accepting any
ool.
ool moved
upstream a20 to
a26 a water
temp to 45 deg.
Run is late
owing to cold
water 40-41 deg
surface

May 7 Eulachon
market reached
saturation point

Appears one of
the highest
years for
eulachon
Catch immature
smelt late by a
week
Peak appears
early by about a
week

No eulachon
April 13

2.4.3 Component C: 1941 mesh size test
This information from the following report (all of which is presented below) is noteworthy for two reasons.
(1) It shows that sex ratios vary with the season, with males being prone to capture earlier in the season
and females later in the season. In the inserted Table the ratio was 50:2 (in favour of females) in the May
8 test with 1 1/8 inch mesh test and 50:3 in the 1 ¼ inch mesh test. (2) In general, males were larger than
females, in all tests and at all times. It is less clear if there was any trend towards a change in size as the
season progressed, but if there were it was a gradual decrease with time.
The text below was re-written from a copy of two-typed pages, from files from unpublished work
conducted by the by the Fisheries Research Board. The last two lines were not legible.
REPORT ON EULACHON INVESTIGATIONS APRIL-MAY, 1941.
The study of the eulachon fishery in the Fraser River, commenced in the spring of 1939, was continued
during 1941. Following the recommendations of last year’s report the collection of catch statistics suitable
for biological analysis was initiated. Forms were distributed to all eulachon fishermen and buyers, and
thanks to the efforts of Supervisor MacLeod and his staff the returns were in most cases highly
satisfactory. Samples of the commercial catch were secured through Mr. McLeod, and these were
examined for length, weight and age composition.
CATCH STATISTICS
Statistics of the commercial catch must be collected regularly over a period of years before their value as
indicators of trends in abundance is apparent. The information required of the fishermen may be used to
determine the catch per unit effort, and in this way avai1ai1ity may be compared from year to year, and
from day to day throughout the season. In an area such as a river, which is definitely limited in extent,
relative availability may probably be safely considered as synonymous with relative abundance.
In analysing the data collected for the 1941 fishing season, the unit of fishing effort was represented by
one hundred square fathoms of net fished for one hour. Fishing commenced on March 16, and the catch
per unit effort remained relatively low (below 30 lb.) until April 10. By April 20 the value had risen to over
200 pounds, and it remained greater than 150 pounds per unit effort until May 3. After May 5 the catches
were negligible (less than 10 lbs. per unit). The average daily catch per unit effort for whole season was
68.7 pounds, and the total weight landed by licensed fishermen was 193,245 pounds, which is roughly
equivalent to two and a half million fish.
EXAMINATION OF SAMPLES
Two series of samples were examined, one early in the run, and one towards the end of the season.
Details are given in the following table:
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Av. length
Date
Mesh

Av. weight
Gill-net

April 4
April 4
April 4
April 17
May 8
May 8

1 1/4"
1 1/8"
1 1/2"
1 1/8"
1 1/8"
1 1/4"

Sex ratio
♂♂
♀♀

in mm.
♂♂
♀♀

in gm.
♂♂
♀♀

36
42
45
28
2
3

159
166
170
159
-

45
41
45
35
-

14
8
5
22
50
50

-

156
163
168
152
159
161

33
39
40
31
33
35

The fish taken in the commercial catch this season were smaller in average length than those of the 1940
run, but about equal in length to the run of 1939. Difficulty was again experienced in reading the scales,
but a study of the length frequency distributions suggests the presence of a much larger proportion of
three-year-old fish than in previous seasons. Since the run of 1940 was one of the heaviest remembered
in recent years, the larger return of three-year-old fish in 1941 is not surprising.
The usual sexual differences were observed, with the exception of vertebral count, in which no significant
difference could be detected between males and females. Since the two year classes could not be
separated with any degree of accuracy, no comment can be math on this point.
FISHING METHODS
Very few spent fish were taken in the gill nets. This support the view taken in previous years that the
fishery exploits only the upstream migrants, taking the fish before they reach the spawning grounds.
Observations made during the course of the investigation have shown that the spent fish in their
weakened condition are unable to hold their own against the river current, and although swimming feebly
they gradually drift downstream. It is likely that very few, if any, survive, and return to spawn the following
year.
Experimental fishing was attempted in the spring of 140 with a small-meshed net consisting of a simple
cone-shaped bag held open at the mouth by a circular iron ring about five feet in diameter. This was
suspended in the river from a gasboat tied to the float at Whonnock, and in a period of about three hours
captured some 200 fish. Fish caught by this method were almost all fully spent.
These facts are of interest from the viewpoint of conservation. By means of bag nets, it is possible that
the intensity of fishing could be increased without affecting the seeding of the spawning grounds, since
the spent fish are otherwise lost to the fishery.
RECOMMENDATIONS
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(1) The investigation at present resolves itself into one main task - the collection of statistics. The
completeness of the records for the past season is due largely, to the co-operation of Supervisor MacLeod
and his officers. Lack of enthusiasm on the part of many fishermen is probably due to the fact that the
majority are foreign-born and do not understand clearly the purpose behind the demand for information.
It appears that the chief weakness of the method lies in the failure of the parties concerned to keep their
records up to date daily. By filling out the sheets at the end of each week the accuracy of the data is
affected, particularly as to the exact time the net is fished each time a drift is made. Care on this point is
particularly desired, since it greatly influences the calculation of catch per unit effort.
(2) The idea of using suspended bag nets for the capture of spent fish presents interesting possibilities for
the expansion of the fishery. The services of the staff of the Pacific Fisheries Experimental Station at Prince
Rupert might be enlisted to determine ……………… ………………missing line ……… ………… …… ……… ………
……………. ………………………
gillnets to those men engaged in the fishing for human consumption. The supply of fish for other purposes
would then be limited only by the availability of spawned out individuals, and adequate seeding of the
spawning grounds would be ensured. ……
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2.4.4 Component D: 1953 EULACHON FISHER SURVEY
In 1953 the Fisheries Research Board contacted the Federal Department of Fisheries to get the names and
addresses of all 87 people holding eulachon licences (which included many First Nations). A survey form
(below) was sent to all and a total of 23 replies were received. The names of the sender and recipients
are not shown.
The replies varied in detail and it is clear that some of the questions were not posed in a way that
generated simple responses. A re-typed version of the original questionnaire is shown below. The
responses have been as re-formatted and entered into a, Excel spreadsheet. In general, the results of the
survey are not especially informative, but it is noteworthy that nearly all of the addresses of the license
holders were in locations upstream of New Westminster.
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Key responses from the survey.
The survey did not provide much information about the effect of mesh size on catches but it did reveal a
number of common observations made by most of the responders. One is that the fish depth varies with
current velocity or tide with eulachon captured deeper when velocity was greatest. When current velocity
was least, during slack tide, eulachon would be captured at shallower depths, or higher off the bottom.
The depth of capture also varied with the timing during the run, with eulachon captured more deeply
during the early part of the run. The time of day also impacted the depth of capture, with fish rising to
shallower depths during dark hours.
The impact of tides would be felt most strongly in the lowest part of the river, although there still can be
tidal impacts on discharge velocity as far up as Mission (See references in the hydrology component).
Therefore the responses of some fishers may have depended on the location(s) in the river where most
fished. It is interesting that nearly all of the 87 licence holders in 1953 lived to the east of New
Westminster.
A selection of comments from the survey are shown below, each with a separate bullet.
Summary of the replies from the 1953 survey
 Bottom at start except on tide at high water. All depths when run peaks.
 Capture depth: middle and bottom evenly. On the last week of run (May 3-10) fish are more in
upper part of net, and more females than males in the last few days
 Fish deep in early part of run (stronger and going further up). Later fish have stronger currents
and are caught from middle-and deeper.
 In upper part of net at end of season
 Fish in lower half of net in early part of season, then in upper half late in season
 As run gets thicker fish spread out in the lower part of the net
 For a 300 mesh net: if divided equally in 50-mesh units and from top down, 2% in top 50, followed
by 8%, 15%. 20%, 25% and 30% (in bottom). Note: On April 23, the fish in 9 fathoms of water
blanked the sounder at 2 fathoms at slack water. Their actions are much the same as herring,
rising off the bottom as water slackens and darkens.
 When the run starts they are on the lead line. As the run progresses they rise and are taken at all
parts of the net.
 Fish captured in all parts of the net only at slack tide. The fish travel on the bottom.
 The stronger the tide, the deeper the fish.
 When the fish are past the spawning stage they have a tendency to rise and are caught near the
middle.
 Lower half - 80%, with 50% taken between lead line and lower 5 feet of net. The net is covered
more evenly close to the end of the run.
 In 1953 fish gilled mostly on bottom in fast-running tide but on high water or at slack they come
to the top. Usually at dusk the tide is favourable and they gill around the centre of the net. They
travel mostly along the sand bar at fast running tide. In 1953 fish gilled mostly on bottom in fastrunning tide but on high water or at slack they come to the top. Usually at dusk the tide is
favourable and they gill around the centre of the net. They travel mostly along the sand bar at
fast running tide.
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As the run gets thicker they spread out in the lower half of the net
In 1953 fish gilled mostly on bottom in fast-running tide but on high water or at slack they come
to the top. Usually at dusk the tide is favourable and they gill around the centre of the net. They
travel mostly along the sand bar at fast running tide.
As water warms they come more to top
Generally spread in net after dark but most near lead line
Taken at all depths at slack tide in dark. On high tide in the day they are taken mostly on the
bottom.
In early runs fish are in the lower half of the net on running tide but on a slack tide the upper part
of the net takes most fish. Late in the rune they are taken at all depths.
First 10 days of the run, fish are mainly on the bottom 5 feet. During the full part of the run the
fish are taken mainly in the lower half - except when tide is backing up.
When the tide is strong fish are caught mainly in the lower half of the net. When the tide slackens
they come to the surface.
Deep in early part of run, rising later in the run.

Spreadsheet summary of the 1953 survey
Location

Longit
ude

Mesh
size

Meshes
deep

1

Fort
Langley

122.56

1 1/8

200

2
3

Glen
Valley
Port Kells

4

Hammond

122.47
122.71
122.61

5

Silverdale

6

Upper

Lower

Middl
e

All
equ
ally

Vary
with
time

Run progression

bottom at start except on tide at high
water. All depths when run peaks.
no operation in 1953

1 1/2

300

N

Y

N

N

y

Varies with tide

1 1/2

450

N

Y

See
comm
ent

N

y

Capture depth: middle and bottom
evenly. On the last week of run (May
3-10) fish are more in upper part of
net, and more females than males in
the last few days

122.62

1 1/2

300

y

y

Fish deep in early part of run(stronger
and going further up). Later fish have
stronger currents and are caught
from middle-and deeper.

Ladner

123.09

1 1/4

135

y

7

Ladner

123.09

1 1/4

135

8

Port Kells

122.71

1 1/2

300

9

Mt.
Lehman

122.42

1 1/2

125

1
0

Haney

1 1/2
and 1
3/8

250

In upper part of net at end of season

In upper part of net at end of season

late in
run

start of
run

midl
e of
run

only fished one day'

y
n

y
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fish in lower half of net in early part of
season, then in upper half late in
season

later in
run

n

As run gets thicker fish spread out in
the lower part of the net

n

y

n

n

For a 300 mesh net: if divided equally
in 50-mesh units and from top down,
2% in top 50 ,followed by 8%, 15%.
20%, 25% and 30% (in bottom). Note:
On April 23, the fish in 9 fathoms of
water blanked the sounder at 2
fathoms at slack water. Their actions
are much the same as herring, rising
off the bottom as water slackens and
darkens.

1
1

Lulu Is

123.16

1 1/2

70 fthms300 mesh
25 fthm
250 mesh

1
2

New
Westminst
er

122.42

1 1/2

300

1
3

Katzie
researve

122.75

1 1/2

300

1
4

New
Westminst
er

122.42

1
5

Albion

122.56

1 1/4,
1 3/8,
1 1/2

300

n

y

Fish captured in all parts of the net
only at slack tide. The fish travel on
the bottom.

1
6

Surrey

122.85

1 3/8

600

only on
ebb

on
flood

The stringer the tide, the deeper the
fish.

1
7

Pit
Meadows

122.61

1 1/2

300

n

y

only
late in
run

n

When the fish are past the spawning
stage they have a tendency to rise
and are caught near the middle.

1
8

Hammond

122.61

1 3/8

450

n

y

in
middle
of run

last
part
of
run

Lower half - 80%, with 50% taken
between lead line and lower 5 feet of
net. The net is covered more evenly
close to the end of the run.

1
9

New
Westminst
er

122.42

1 3/8

200

n

n - tide
depend
ent

near
end of
run

2
0

Nanaimo

na

1 1/2,
1 3/8

250

n

2
1

Port
Hammond

122.61

1 1/2

300

2
2

Steveston

123.16

1 3/8

300

When the run starts they are on the
lead line. As the run progresses they
rise and are taken at all parts of the
net.
n

y

someti
mes

n
Did not fish in 1953. Market was
poor.

later in
run
y

at
night

in
mornin
g and
daytim
e
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n
n

at
night

at
night

in 1953 fish gilled mostly on bottom
in fast-running tide but on high water
or at slack they come to the top.
Usually at dusk the tide is favourable
and they gill around the centre of the
net. They travel mostly along the
sand bar at fast running tide. in 1953
fish gilled mostly on bottom in fastrunning tide but on high water or at
slack they come to the top. Usually at
dusk the tide is favourable and they
gill around the centre of the net. They
travel mostly along the sand bar at
fast running tide.
As the run gets thicker they spread
out in the lower half of the net
in 1953 fish gilled mostly on bottom
in fast-running tide but on high water
or at slack they come to the top.
Usually at dusk the tide is favourable
and they gill around the centre of the
net. They travel mostly along the
sand bar at fast running tide.

2
3

Steveston

123.16

1 3/8

300

2
4

Port Kells

122.71

1, 1
1/2

600

2
5

Port Kells

122.71

1 1/2

300

2
6

Port Kells

122.71

1 1/2

200

2
7

New
Westminst
er

122.42

1 3/8

300

2
8

Ladner

123.09

1 1/2

400

2
9

Port Kells

122.71

1 3/8

300

y

As water warms they come more to
tp

y(dayti
me)

Generally spread in net after dark but
most near lead line

lower
on ebb
tide

taken at all depths at slack tide in
dark. On high tide in the day they are
taken mostly on the bottom.

on
slack
tide

on
running
tide

In early runs fish are in the lower half
of the net on running tide but on a
slack tide the upper part of the net
takes most fish. Late in the rune they
are taken at all depths.
First 10 days of the run, fish are
mainly on the bottom 5 feet. During
the full part of the run the fish are
taken mainly in the lower half - except
when tide is backing up.

50%

50%

When the tide is strong fish are
caught mainly in the lower half of the
net. When the tide slackens they
come to the surface.
Deep in early part of run, rising later
in the run

n

2.4.5 Component E: 1988 surface trawl study
The following tables and figure present a summary and new analyses of eulachon captured in surface
trawls, conducted near the Pitt River Channel, 1987-1988. The samples were made throughout the year
in a total of 82 trips that were made at all times of the day. Each trip made five sets on five different lines
(a to e) that were placed parallel to the shore. This table shows only the dates that eulachon were
captured. The data were extracted from Whitehouse and Levings (1989).
The two figures below are copied from Figures 1-2 from Whitehouse and Levings (1989). They show the
location of sampling (top panel) and five lines (letters A to E) corresponding to different locations of
surface trawls. The different lines are distinguished in the tables that follow.
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Summary of the numbers of eulachon captured according to trip number and location (line number). The
red and black letters distinguish between sets made in daytime (or light hours) and night (dark hours).
TRIP Number
A
41
42
43
44
46
47
48
49
50
51
All

21
2
434
170
70
49
5
15
0
0
866

B
4
4
1911
127
50
301
5
2
5
1
2409

C

D

E

All

8
1
0
33
23
202
7
1
1
0
275

1
0
0
140
51
261
9
3
3
0
465

5
4
954
974
323
364
0
3
0
1
2627

39
11
3299
1444
517
1277
26
24
9
2
6642

Detailed summary of catches, by trip, showing the dates, times of fishing (including dark and light sets)
and the numbers of eulachon captured.
T
Mo
D
D
To
Li
H
Dark/l
Number
RIP
nth
ay
OY
w#
ne
our
ight
captured
41

4

1
8

41

4

1
8

41

4

1

4

1

4

1

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

8

11

4

d

0

D

1

11

5

e

0

D

5

11

1

a

7

L

2

11

2

b

7

L

4

11

3

c

7

L

1

11

5

e

9

L

4

11

1

a

22

D

434

11

2

b

23

D

1911

11

3

e

0

D

954

11

1

c

23

D

33

11

2

a

23

D

170

11

3

b

0

D

127

11

4

d

0

D

140

11

5

e

1

D

974

11

1

a

14

L

70

11

2

b

15

L

50

9
2

8

D

7

8
46

23

7

6
46

c

7

6
44

3

6

6
44

10

6

5
44

4

3

5
44

D

2

2
44

23

2

1
43

b

1

1
43

2

1

0
43

10

1

0
42

21

1

0
42

D

0

0
42

22

0

9
42

a

9

9
41

1

9

8
41

10
9

9
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46

4

2
8

46

4

2
8

46

4

2

5

3

c

15

L

23

11

4

d

16

L

51

11

5

e

16

L

323

12

1

c

20

L

202

12

2

b

20

L

301

12

3

a

22

D

149

12

4

e

22

D

364

12

5

d

0

D

261

13

1

a

22

D

5

13

2

b

23

D

1

13

3

b

0

D

4

13

4

c

0

D

7

13

5

d

3

D

9

13

1

c

23

D

1

13

2

e

0

D

3

13

4

b

2

D

2

13

5

a

3

D

15

13

3

b

3

D

5

1

2

d

2

D

3

1

3

c

21

D

1

1

3

e

23

D

1

1

2

b

20

L

1

9

8
47

11
9

9
5
6

47

5

5
6

47

5

5
6

47

5

5
6

47

5

6
7

48

5

9
0

48

5

9
0

48

5

1
0

48

5

1
1

0
48

5

1
1

0
49

5

1
1

0
49

5

1
1

1
49

5

2
1

1
49

5

2
1

1
50

5

2
1

0

50

5

1

1
3

51

5

34
1

6
51

5

37
1

6
52

5

37
1

8

39

Figure showing show eulachon catches decreased with time, from about April 15 to May 15. The red and
black symbols show sets made in light (red) and dark (black).
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Figure showing show eulachon catches vary with time of day. The red and black letters show sets made
in light (red) and dark (black). The small letters indicate the line number. Most eulachon were captured
in the dark hours. (Note the log scale on the y-axis). The surface trawl data show that eulachon were in
the river for about 30 days, although the capture rates were greatest during the earliest samples,
around DOY 110-120.

The numbers of captures from the surface trawl data indicate that more fish were taken during dark
hours than during the day. This is consistent with comments from fishers that eulachon stay closer to
the bottom during daylight hours.
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2.4.6 Component F: FRB Plankton surveys: larval distribution in the Fraser
estuary and Strait of Georgia
For the purposes of analyses for the present report, data on eulachon catches (dates, locations,
numbers etc. were extracted and entered in to a spreadsheet for analyses. This report presents an
overview of some of the most important results as they pertain to the distribution and ecology of
larval and juvenile life stages of Fraser River eulachon. The full list of reports examined in these
analyses are as follows
Barraclough, W.E. 1967. Data record: number, size and food of larval and juvenile fish caught with a two
boat surface trawl in the Strait of Georgia April 25-29, 1966. Manuscript report series 922. Fisheries
Research Board of Canada, 54p.
Barraclough, W.E. 1967. Data record: number, size and food of larval and juvenile fish caught with an
Isaacs-Kidd trawl in the surface waters of the Strait of Georgia April 25-29, 1966. Manuscript report series
926. Fisheries Research Board of Canada. 79 p.
Barraclough, W.E. 1967. Data record: number, size composition and food of larval and juvenile fish caught
with a two-boat surface trawl in the Strait of Georgia June 6-8, 1966 Manuscript report series 928. Fisheries
Research Board of Canada. 58 p.
Barraclough, W.E.; Fulton, J.D. 1967. Data record: number, size composition and food of larval and
juvenile fish caught with a two-boat surface trawl in the Strait of Georgia July 4-8, 1966. Manuscript
report series 940. Fisheries Research Board of Canada. 82p.
Robinson, D.G.; Barraclough, W.E.; Fulton, J.D. 1968. Data record: number, size composition, weight and
food of larval and juvenile fish caught with a two-boat surface trawl in the Strait of Georgia May 1-4, 1967.
Manuscript report series 964. Fisheries Research Board of Canada.105 p.
Robinson, D.G.; Barraclough, W.E.; Fulton, J.D. 1969. Data record: number, size composition, weight and
food of larval and juvenile fish caught with a two-boat surface trawl in the Strait of Georgia June 5-9, 1967.
Manuscript report series 972. Fisheries Research Board of Canada. 109 p.
Barraclough, W.E.; Robinson, D.G.; Fulton, J.D. 1968. Data record: number, size composition, weight, and
food of larval and juvenile fish caught with a two-boat surface trawl in Saanich Inlet April 23-July 21,
1968. Manuscript report series 1004. Fisheries Research Board of Canada, 305 p.
Robinson, D.G 1969. Data record: number, size composition, weight and food of larval and juvenile fish
caught with a two-boat surface trawl in the Strait of Georgia July 4-6, 1967. Manuscript report series 1012.
Fisheries Research Board of Canada, 71 p.
Robinson, D.G 1969. Data record: number, size composition, weight and food of larval and juvenile fish
caught with a two-boat surface trawl in the Strait of Georgia April 24-25, l968. Manuscript report series
1067. Fisheries Research Board of Canada, 63 p.

Larval distributions from other spawning rivers in the central and northern coasts of BC was examined
by McCarter and Hay (1999). This aspect of Fraser River eulachon has not been examined in detail.
However useful information can be extracted from the series on reports done in the late 1960’s (listed
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above). Larval distribution in the Fraser estuarine waters could be an important relative to proposed
industrial developments.
The 2-3 year period between hatching and spawning appears to be spent mainly in near-benthic habitats
in open marine waters. Based on analyses of research trawls, eulachons appear to live near the ocean
bottom in waters of moderate depth (20-150 m) (Hay et al 1998, 1999). They are rarely captured in the
Strait of Georgia as adults except when a few are sometimes captured during their spawning migration to
rivers.
The distribution of larval eulachons in estuarine and marine waters has been described briefly by
Barraclough (1967) and McCarter and Hay (1999). Barraclough's paper describes the distribution of young
juveniles in the southern Strait of Georgia, but the occurrence of adult eulachons in the Strait is very rare.
Studies of incidental eulachon bycatch in shrimp trawls (Hay et al., 1998 and 1999) found none in the
Strait of Georgia. The mesh size of these shrimp trawls was larger than that of the small, experimental
mesh used by Barraclough. Therefore, it is probable that young juveniles are found in many coastal
waters, such as the Strait of Georgia, but their small size makes them difficult to detect.
The distribution of older juvenile and pre-spawning eulachons in the marine waters off BC was compiled
from a review of all incidental catches of eulachons from research surveys (Hay and McCarter 2000. Most
were taken between the 80-180 m depth contours or along the edges of offshore banks. Most eulachon
were captured when mid-water trawl nets that were fishing close to the sea floor and targeting on Pacific
herring. Juvenile eulachon were also captured in shallower, inshore areas (e.g. Barkley Sound and
Quatsino Inlet). There is a distinct absence of eulachon in the central region of the Strait of Georgia.
Eulachon captured in Juan de Fuca Strait were trawled during fall/winter herring hydro-acoustic surveys
in the 1970s when large schools of mid-water fish (e.g. herring, dogfish, hake and eulachon) were highly
mobile and migrating in the strait.
For the purposes of this report the distribution and abundance of eulachon larvae was extracted from
each of the reports that described survey results from 1966 to 1969. In general eulachon larvae were
found in the Fraser estuary, but did not extend far to the north. An interesting notation from the reports
is that many of the larvae still had yolk sacs. This suggests that eulachon larvae from the Fraser probably
begin their main feeding period after they are discharged into the estuary.
Other interesting comments were made about stomach contents of other fishes collected in the area.
Among the key predators of eulachon juveniles are small herring – with up to 300 larval eulachon
contained within the guts of one fish. Other important predators included juvenile salmon and surf
smelt (Hypomesus).
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Distribution of larval eulachon in the Fraser estuary. The data were pooled from samples collected over
three years (1966-1968) and over three months (April – June). The sizes of the dots are scaled to the
numbers of larvae and juveniles captured (from 1 to >10,000).

Lengths of larval eulachon from the Fraser estuary. The small circles represent data points from various
samples. The reports presented data only on mean, maximum and minimum lengths. Estimates of mean
lengths, however, and misleading because two size groups were sometimes present in the samples: a
recently hatched group (corresponding to lengths below 60 mm) and a larger group, made of mainly of
small adult eulachon. Therefore the presentation of the minimum and maxim lengths for each sample
provides a more realistic view of the size distribution of larvae.
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Length distribution versus the number captured in each set of an Issacs-Kidd trawl (from the Fraser
estuary, 1966-1969). The largest number of eulachons captured consisted of small, recently hatched
larvae. Note that the capture numbers are presented in a log-scale. The different symbols correspond
to the approximate month of capture, with April as ‘4’, May as ‘5’, June as ‘6’ and July as ‘7’.

2.4.7 Component G: Hydrology report.
This component is simply a reference to selected figures in a recent hydrological report on the Fraser
River. The report used is:
Northwest Hydraulic Consultants (NHC). 2008 Fraser River Hydraulic Model Update, Final
Report prepared for BC Ministry of Environment. 227 pages. (See Figure 7, from Appendix
3 Roughness from ADCP data).
There are many potential information or data sources concerned with the hydrology of the Fraser River,
but many do not directly explain how water velocity varies and changes as a function of the river depth
and proximity to the shallow banks and shoreline. An exception is a short report by Northwest Hydraulic
consultants for the BC Ministry of Environment. Two figures from that report provide a good graphic
illustration of water velocity variation in a cross-sectional diagram of the river.
The main point of inclusion of these figures in the present report is simply to illustrate the variation in
cross-sectional water velocity, with the slowest water occurring at the sides and at the bottom. This has
implications for how eulachon utilize the river as they move upstream. When water velocities are high,
eulachon probably maintain their positions by holding close to the slower-moving bottom water or they
may move to the shallow sides.

98

Cross-sectional area of river and current velocity

Two copied figures showing how water velocity changes in different parts of the river.
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2.4.8 Component I: Fraser River discharge: data and analyses
The following table shows the average discharge of the Fraser River at Hope, in cubic meters per second.
The discharge volume is slightly greater in more downstream areas, but other studies have shown that
the estimates from Hope provide a reasonable index for trends in lower parts of the river.
The table shows the means for all months but the important data points for eulachon are the discharge
volumes for the months of March-May.
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

672
726
874
731
660
843
1101
730
1207
1313
1116
1205
1176
991
1299
1096
1115
886
1162
1515
1033
1009
855
774
984
987
797
1143
1241
881
801

649
699
774
679
706
939
918
641
1158
1178
835
1066
1021
1415
1620
1006
1097
856
1100
1451
985
1014
1032
858
842
929
780
1038
1232
791
721

691
667
659
594
610
775
741
614
932
1256
815
964
1008
808
1461
881
1085
876
966
1816
897
959
841
1459
850
927
736
917
1130
952
957

2153
952
1654
1587
920
796
1278
1608
1513
2455
1558
2507
2112
2376
2133
1463
2096
2446
1344
1751
2330
1410
1554
2076
1547
2319
1096
2226
2347
1957
1286

6380
4162
6041
5556
4958
4098
3521
5638
8170
6390
4830
4305
5251
4151
4420
3837
5224
5292
5423
5045
5149
3629
6125
6215
4913
5890
3944
6964
4713
3955
4913

6137
8881
6017
6805
6018
7599
7954
7825
6817
7434
7457
6850
7788
6968
6665
###
7395
7033
9962
7868
6523
6560
7590
###
6184
8434
6828
7210
5668
5727
6364

4086
6648
5045
5924
4840
7172
7898
5025
4552
4336
6345
7168
4431
6098
5202
7909
5054
5911
6556
7312
4145
3781
5585
7442
5000
7473
6075
7719
4831
4537
4859

3436
3330
2763
3332
2846
4462
4431
2807
3389
2738
3631
3728
2972
4493
3581
5073
3619
3834
3587
3835
3159
2424
3566
4201
2933
4355
3418
6457
3616
2966
2611

2100
2124
1550
1903
2329
3286
2161
1944
2554
2261
4013
2969
2691
2712
2866
3310
2234
2509
2374
3098
2737
1806
2358
2322
1685
2441
2303
4547
2335
2596
1827

1492
1584
1235
1560
1974
2486
1605
1898
1590
2825
3414
2767
2702
2515
2315
3557
2287
2365
2063
2436
2504
1534
1887
1933
2082
1929
1949
2542
1652
2090
1417

1812
1546
1101
937
1999
2636
1265
1420
1705
1613
2826
2143
1721
2708
1632
2224
1953
1683
2015
2306
2010
1018
1545
1524
1616
1293
2360
1827
1260
1591
918

1202
1314
793
625
1244
1805
869
1025
1501
1365
1860
1258
906
1775
1298
1306
1190
1524
1249
1360
1476
809
908
1003
1132
978
1481
1483
1033
1010
952
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A key point about the trends in these data (shown only in the table for the years 1949-1979) are illustrated
in the following figure. The discharge (m3/second), estimated as the mean for the combined months of
April and May (when eulachon are in the river) has increased markedly over the 100-year data series. The
two lines show a fitted regression with is significant (P<0.001) and the dashed line is a LOWESS fit;

The annual pattern has changed over time with decreased mean monthly discharge in in the summer
months.
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The monthly discharge, when examined only for April shows a sharp increase with time, although there is
considerable inter-annual variation. Note that one of the highest points occurred in April 1994, the year
that fishers on the Fraser River contacted DFO about the low abundance of eulachon in the River (Hay and
McCarter 2000).

2.4.9 Component H: Ocean temperatures – data and analyses
The following table shows monthly mean sea-surface temperatures for 1948 to 1979, at the lighthouse at
Amphitrite Point, West Coast of Vancouver Island. This analyses was used to examine the possible
relationship between SST and the timing of eulachon runs in the Fraser River from 1948-1979, based on
analyses of Fishery Officer reports (see component number 2, above).

YEAR_1
APR
1948
8.1
1949
8.6
1950
8.2

JAN

FEB

MAR

7.6

7.0

7.2

5.2

5.5

7.1

5.2

5.9

7.1
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1951
8.8
1952
8.7
1953
9.2
1954
8.4
1955
8.0
1956
8.3
1957
8.9
1958
10.5
1959
9.5
1960
9.7
1961
9.5
1962
9.4
1963
10.1
1964
8.9
1965
8.8
1966
9.5
1967
9.1
1968
9.1
1969
9.3
1970
9.5
1971
8.6

8.2

7.3

7.1

6.9

7.3

7.9

8.2

8.4

8.6

8.9

7.8

8.0

8.4

7.6

7.4

7.0

6.9
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This figure shows: (1) considerable between-year variation in mean monthly SST; (2) a gradual increase in
mean SST between months (see the gradual increase in elevation of the fitted regression line; (3) an
appearance of a slight trend for the SST to increase with time (Note: if a longer time series of data were
examined the temporal trend for an increase in SST would stand out. For the purposes of this paper,
however, the length of the data set is restricted to the approximate period corresponding to available
Fishery officer records on the start of the Fraser River eulachon run.
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2.4.10 Component J: A 1949 letter sent to the Fisheries Research Board.
A photocopy of a handwritten letter from a fisheries official, sent to FRB Nanaimo, requested examination
of a sample of eulachon. The noteworthy aspect of the letter is a comment about the origin of the samples:
from shrimp trawls working off the mouth of the Fraser River in February – or about two months prior to
the normal run that usually occurs in April (and noted as starting on April 14, 1949 from Fishery officer
notes).
General Delivery
Steveston BC
Feb. 22/49
Dear Sir:
A parcel containing some eulachon was shipped to you along with this letter.
Would you kindly examine them and report on the condition of these fish with a
view towards starting an earlier fishery on them in this vicinity.
They were caught in a shrimp net, vicinity of the Fraser mouth on Monday, Feb.
21. Fishermen report there are a goodly number of them present in this location.
Any comments you have to make in this regard would be appreciated at the
earliest possible date.
Yours truly
(name obscured)
Fisheries Inspector
Steveston, BC

The letter reveals several things about pre-spawning Fraser River eulachon:
(1) Eulachon were present at the mouth of the river on February 21, 1949, nearly two months prior
to the time when they were first noticed in the river near Steveston, on April 14.
(2) The eulachon were captured in shrimp nets, and the letter indicates that this was not uncommon
in 1949 (See Fishery Officer notes (below Mission, 1949). This indicates that the eulachon were close
to the bottom, probably in fully marine habitats when they were captured.
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2.4.11 Component K: a 2014 field investigation in the Fraser
In a 2014 field study conducted by gillnetting in the areas corresponding to the slat wedge, it was noted
that Fraser River eulachon exhibited a wide range of maturity states: some fish were ‘ripe’ and running’
(an expression sometimes applied to differentiate fish ready to spawn from others) but many individuals
appeared to be many weeks or months away from spawning readiness. Although all captured eulachon
were clearly maturing, the range of developmental states varied and, based on the small sizes of their
gonads. In general, however, the males appeared to be further advances than females. No eulachon
were captured in the outer estuary but most were in the river, with fresh, or mildly brackish salinities on
the surface and higher salinities at deeper depths. Based on these observations we concluded that
eulachon finalized their sexual maturation while in the lower reaches of the river, in the salt wedge.

Tilbury Island
River Buoy 28

Deas Island
Jetty
West

Jetty
East

Ladner Reach

Figure showing the eulachon sampling locations used in a 2014 field
investigation. Immature but ripening eulachon were captures at each
of the three most easterly (upstream) sites.

The following text, describing the sampling sites, was extracted from the 2014 report.
During this project, Eulachon were neither captured in estuarine locations nor adjacent to the
Steveston Jetty. In such estuarine locations, Eulachon may have occurred at depths deeper than
the bottom of the 2 and 5 meter gillnets used for this project. If so, the Eulachon would have been
in very saline water, close to full seawater. In more upstream locations of the river it was noted
that most of the Eulachon were captured near the bottom of the net which had a functional fishing
depth of about 7 m. In some locations, the salinity at 5 m depth was slightly higher than the
surface waters; therefore, many of the Eulachon captured may be residing in brackish water that
exists at deeper depths in the Fraser River.
The implication is that Eulachon may reside in deeper, higher salinity water in the middle sections
of the River water column prior to spawning and spawning may occur mainly in the shallower,
shoreline locations that would mainly be fresh water.
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Catch data from this project and incidental catch from other fisheries and research surveys suggest
that between March and May Eulachon congregate in estuarine waters at the mouth of the Fraser
River, although the timing could be earlier, perhaps in February, and remain in the estuary until
they begin an upstream spawning migration.

2.4.12 Component L: the salt wedge and osmoregulation
As eulachon approach their third birthday, during the late fall or winter before they spawn in April and
May, (or between the ages of 30-34 months), eulachon leave their offshore, shelf habitats and return to
the Fraser River to spawn. The timing and migrations routes are uncertain, but it seems probably that
they enter the Strait of Georgia through Juan de Fuca Strait. The exact timing of this homeward
spawning migration is uncertain but it must require at least several months. They must arrive at the
river because they must complete several tasks before they can spawn. First, they must adjust (or
‘osmoregulate’) to freshwater and at about the same time they finish the late stages of sexual maturity,
when they expand their gonads by moving energy from lipid-rich tissues to supply the ovaries (eggs) and
testes (milt and sperm). A key question is the habitat in which the final stages of sexual maturity are
reached. Based on experimental sampling work in the river conducted in 2014 (described in next
component L), it appears that final maturation occurs in the lower reaches of the river, probably in the
salt wedge.

Figure (copied from a FREMP report FREMP (Fraser River Environment Management Program). 2006 Final Report January 2006. 47 p.).) showing the location of the salt wedge and the spatial variation caused by tidal changes.
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The observation from the 2014 field investigation (Component K) that eulachon achieve final sexual
maturation in the lower reaches of the river has important ramifications for understanding eulachon life
history and how they interact with their environment. Most important it provides a guide to what
habitats are of greatest concern for eulachon and which may need to be protected or require the most
urgent remediation.
The key part of the suggestion is that homing adults do not appear to mill around the outside of the
estuary for long, but instead move well into the mainstem of the river and initially confine themselves
to the deeper saline water corresponding to the ‘salt wedge’. Such a wedge is known for nearly all rivers
and in the Fraser River there is an effect of such a wedge that can penetrate many km upstream, nearly
to New Westminster.
There is indirect evidence for this in a paper by Rogers et al (1999). It shows high accumulation of toxins
in tissues that are most simply explained residence in the seawater wedge. This marine water could
have been contaminated by river sources – but osmoregulating herring would be drinking the sea water
and taking the substances into their tissues by this pathway. This is consistent with the suggestion that
pre-spawning eulachon rapidly move into the lower ‘salt water wedges’ of rivers. In the early stages of
osmoregulation, while in the seawater wedge eulachon are still osmoregulating by drinking seawater
and expelling excess salts through their kidneys and gills.

Figure above copied from Groot (1998) and based on an original diagram in Moyle and Cech (1996).

If the ingested substances could not be excreted then the early processes of osmoregulation could allow
for an accumulation of toxins in the liver, and then into other tissues, including the gonads. In fact, this
was observed in the Rogers et al. study. They found that levels of contaminants were higher in eulachon
captured in upstream areas and lower in areas closer to the river mouth. Tis was a puzzle for the authors
who did not know that eulachon were semelparous – but they did understand correctly that eulachon
did not feed while in freshwater. To explain their results (shown in the table below and copied from
their report) they postulated that some of the contaminants had a marine origin. Based on the 2014
study that found sexually ripening but sexually pre-mature eulachon resident in the river, in the vicinity
of the salt wedge.
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The table below is copied from Rogers, et al. 1990. Note that some of the contaminants have higher
concentrations in upstream areas. This may indicate a period of prolonged residence in the river as the
eulachon were completing their final stages of sexual maturation.

Therefore the preceding observations emphasize the probable importance of the salt wedge as a vital
staging habitat for pre-spawning eulachon as they gradually adjust from seawater to freshwater. This is
not necessarily surprising but the importance of this area, as a vulnerable eulachon habitat, has not been
emphasized in prior reports.
It is probable that this salt wedge location is well known to the predator community, especially marine
mammals (pinnipeds) and seabirds that arrive in mass at the lower reaches of rivers during eulachon
spawning (Sigler et al. 2004) especially vulnerable to both natural predation and anthropogenic impacts
on the river, especially though dredging and upstream impacts that affects the hydrodynamics of the
lower river.
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