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Director’s Foreword
To understand our present and envision the future, we must also understand our past.
This document, and its companion piece, Reconstructing the pre-contact shoreline of Burrard Inlet (British
Columbia, Canada) to quantify cumulative intertidal and subtidal area change from 1792 to 2020, help us to
understand the overpowering changes that have occurred in the marine ecosystems surrounding the Lower
Mainland area of British Columbia. These changes have resulted in poor fishery practices, pollution, and habitat
destruction associated with the development of a large urban centre and Canada’s busiest port.
The early extent of these impacts has not been well-documented and is not widely appreciated within recent
scientific literature, and it is important we understand how colonial settlement and decades of alteration has had
on the ecosystems and people of the Burrard Inlet and the Tsleil-Waututh Nation.
I salute the authors of these Fisheries Centre Research Reports for their determination in helping us understand
the shifting baselines in the Burrard Inlet and the Tsleil-Waututh Nation, and how they have challenged the
ecosystems and peoples who live in this coastal area.

Prof. William Cheung
Director and Professor, Institute for the Oceans and Fisheries
The University of British Columbia
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Abstract
The marine ecosystems surrounding the Lower Mainland area of British Columbia have undergone a series of
profound changes, resulting from poor fishery practices, pollution, and habitat destruction associated with the
development of a large urban centre and Canada’s busiest port. The early extent of these impacts has not been
well-documented and is not widely appreciated within recent scientific literature. This has resulted in a situation
of shifting baseline syndrome, wherein each generation of researchers assumes that the conditions they observed
were the historic baseline, while each successive generation documents a further degraded ecosystem that they
assume is the historic baseline (Baum and Myers, 2004; Dulvy and Kindsvater, 2017; Pauly, 1995, 2019;
Pinnegar and Englehard, 2008).
In turn, these ecological impacts have significantly impaired the Indigenous peoples’ ability to harvest traditional
foods. Indigenous people, such as Tsleil-Waututh, have lived in this area for millennia, and their pre-contact
subsistence was overwhelmingly reliant on marine foods (Chisholm 1986; Lepofsky et al. 2007; Morin et al.
2021). Thus, the profound negative changes in local marine ecology have had a disproportionate impact on local
Indigenous people and their lifeways.
To gain a better understanding of pre-contact ecological conditions in Burrard Inlet and surrounding waters, and
to assess the scope and magnitude of negative impacts to key species, an extensive review of historic, archival,
ethnographic, Traditional Use Studies (TUS), and other relevant materials was undertaken. This body of
information provides unique insight into the past abundance of species across the study area and identifies key
periods of change. Almost all of the taxa identified in the literature review displayed evidence for decreased
abundance in modern compared to early historic times, and in many cases, this decrease was profound.
Specifically, this review identified major population reductions of herring, smelt, eulachon, salmon, sturgeon,
groundfish, clams, crab, whales, and waterfowl. For all taxa reviewed, save for cod, where the data make it
possible to estimate, this review indicates that estimated current population abundances for focal species ranges
from less than 1% to 50% of their mid-19th century and pre-contact levels.
In some cases, significant change in taxa abundance was identified as early as 1870 CE (whales), and by about
1910 CE, many important species had undergone tremendous decreases in abundance, with likely cascading
effects throughout the ecosystem. For example, forage fish are crucial prey for higher trophic level species such
as salmon and waterfowl, so the successive collapses of herring (1885 CE), eulachon (1899 CE), and smelt
(1930’s CE) may have been the most significant impacts to the marine ecosystem as a whole. The loss of apex
predators, such as whales, may have also led to changes in the abundance of species at lower trophic levels.
While the relative importance of overfishing, loss of prey species, pollution, and habitat destruction varies for
each taxon, the historic trend of dramatic decrease in abundance is clear. Based on the magnitude of reduction in
taxa abundance, and the early date of noted reductions, it is absolutely certain that the marine ecology of the
study area had become badly degraded by the middle of the 20th century when Western scientific studies of the
region began.
Early fishery records and first-hand accounts of presently rare taxa demonstrate that before about 1870 CE, the
study area was exceedingly ecologically rich in both resident and migratory species. Given that there is no
evidence of major impacts, natural or cultural, to the marine ecology from 1792 CE to 1870 CE, the pre-1870 CE
conditions were probably very close to the pre-contact ecological conditions. Accurate characterization of the
pre-contact marine ecological conditions in the study area requires inclusion of the following taxa:
• Salmon. Sockeye salmon were seasonally available in the Fraser River in runs of 20 to 100 million fish,
smaller salmon rivers and streams supported hundreds of thousands of chum, pink, and coho salmon.
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•
•
•
•
•
•

•
•

•
•

Crabs. Crabs were abundant in large quantities along much of the shoreline and intertidal parts of the
study area.
Clams/shellfish. Shellfish, especially clams were abundant in Burrard Inlet and particularly so in
Boundary Bay.
Waterfowl. Waterfowl were seasonally abundant in the study area, in flocks numbering tens of
thousands at least, in association with spawning forage fish.
Cod. Several species of cod were abundant in the study area, especially in eastern Burrard Inlet and
Indian Arm.
Sturgeon. Sturgeon were very abundant in the Lower Fraser River, the mouth of the Fraser River and
False Creek.
Flatfish/groundfish. Several species of flatfish/groundfish were formerly very abundant in the shallow
and intertidal waters of the study area, especially eastern Burrard Inlet and the mouth of the Fraser
River.
Smelt. Smelt formerly spawned in huge numbers (i.e., hundreds of tons of fish) on the beaches of Point
Grey between False Creek and Spanish Banks.
Herring. Herring formerly spawned in Burrard Inlet both east and west of Second Narrows. The
quantities of these herring schools are unknown but are reported to have been in the many millions of
fish at least. Sustainable pre-contact harvests of hundreds of tons are probable.
Eulachon. Eulachon were seasonally hyper abundant in the Fraser River where runs could include one to
two thousand tons of fish. They were also present in Burrard Inlet in substantial numbers.
Marine mammals. Whales and porpoises were probably more abundant within the study area precontact, while seals and sea lions may have been less abundant.
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Overview
As part of a broader Tsleil-Waututh Nation (TWN) led project investigating historical ecological changes in
Burrard Inlet (Cumulative Effects Monitoring Initiative, CEMI), this research summarizes an extensive review of
various historical, scientific and ethnographic information relevant to the early historic and pre-contact
ecological conditions in Burrard Inlet. One purpose of this review is to help overcome the problem of shifting
baselines, which occurs when each generation of researchers assumes that the current ecological conditions they
observe and describe represent baseline conditions, and subsequent generations of researchers assume that the
conditions they observe represent the baseline ecological conditions of a particular region (Baum and Myers
2004; Newsome et al. 2007; Papworth et al. 2009; Pauly 1995). As these ecological conditions invariably become
worse or more degraded through time, researchers’ understandings of the ecological conditions similarly shift,
and they often assume that recently degraded conditions represent the historical baseline of an environment.
This review of historical, ethnographic and other early relevant materials can help inform the pre-contact
ecological baseline conditions of Burrard Inlet following Pauly et al.’s (1998) “Back to the Future Approach” for
reconstructing local ecosystems.
The issue of historical ecological baseline conditions is particularly relevant to TWN, as the nation’s territory has
been heavily impacted for over 150 years by resource extraction, urban, industrial and port development, and
environmental contamination. For example, major impacts to local ecological conditions were recorded in
Burrard Inlet as early as 1885 CE (Department of Fisheries 1885:259, 1888:246; Matthews 1955:239).
Conversely, scientific descriptions of local ecology in Burrard Inlet are very inconsistent prior to about 1970 CE
(Department of the Environment 1971; Ketchen et al.1983; Levy 1985; Nelles 1978; Quayle and Bourne 1972),
and the progressive expansion of research over recent decades has been undertaken in the context of intense
urban development in an ecologically degraded environment. In light of this history, it is clear that the scientific
information describing ecological conditions in Burrard Inlet does not represent, or even approach, historical or
pre-contact conditions. Rather, it represents conditions from the late 20th and early 21st many decades after
extensive ecological changes had occurred (see Levings and Thom 1994). This is a classic example of the problem
of the shifting baseline syndrome (Pauly 1995).
To address this shortcoming of relevant information on the early historic and pre-contact ecological conditions,
this research undertook an extensive survey of historical, cartographic, scientific, ethnographic, oral history,
place name, and traditional use information of potential relevance to Burrard Inlet and surrounding environs,
following Pauly et al.’s (1998) approach to reconstructing historical ecosystems. These sources of information
were reviewed for details or comments about the marine ecology of Burrard Inlet, the Lower Fraser River, and
the area between Burrard Inlet and Boundary Bay, especially harvesting locations and the abundance and timing
of migratory species. Aside from some of the oral history references, all this information reflects post-contact or
historical conditions, rather than pre-contact conditions. However, this data can be used to inform a model of
pre-contact ecological conditions and can be used to track historical changes in key species.
In this paper, we describe the range of documents and information reviewed for this project, summarize the
primary findings and results of this research, and identify and historicize some of the major changes in species
abundance to occur in the study area since 1792 CE.

Methods

The Study Area
TWN’s cumulative effects project, including the pre-contact baseline, is generally focused on Burrard Inlet, as it
is TWN’s homeland, core territory, and central to the nation’s culture. However, the Fraser River is also
incredibly important for both traditional and current TWN harvesting practices, and historical changes in
ecological abundance of both Burrard Inlet and the Fraser River are highly relevant to TWN subsistence (past,
7
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present, and future). Therefore, the study area of this review includes all of Burrard Inlet, the lower spawning
reaches of all the creeks and rivers draining into Burrard Inlet, the southern extremity of Howe Sound, the Salish
Sea surrounding Point Grey and Point Roberts, and the lower Fraser River upstream to the Coquitlam River
(Figure 1).

Materials Reviewed
A very wide range of historical, cartographic, scientific, ethnographic, oral history, place name and traditional
use information was reviewed for relevant ecological information about the project study area. The range and
types of documentary sources were selected based on suggestions by Pauley et al. (1998), Edmonds (2001),
Fogerty (2001), and Reithmaier (2001). While each type of these sources has strengths, weaknesses, and biases,
reviewing a wide range of types of documentary sources can even out biases inherent in any one type of source.
Adding to this rich range of documentary sources, we also reviewed available Indigenous place names within the
study area (e.g., Matthews 1955; Morin 2015; Rozen 1985; Suttles 1996, 2004).
We divided the source types into two categories: 1) ethnohistoric sources, including historical, cartographic,
scientific, ethnographic, oral history, place name; and 2) Traditional Use Study (TUS) sources. This division was
useful for numerous reasons, including that ethnohistoric sources were generated by Euro-Canadian settlers,
whereas TUS sources were generated by TWN people, and therefore reflect inherently different worldviews and
relationships with the local environment. Further, the ethnohistoric sources covered the timeframe from
European contact, or thereabouts, in 1792 CE to the mid-twentieth century, though the majority of references
were from the late-nineteenth century to early-twentieth century. Conversely, the earliest TUS sources describe
activities undertaken in the 1930s CE, though the majority are from the mid- to late-twentieth century.
Therefore, in this instance, the ethnohistoric materials provide insight into early post-contact conditions, and
settler activities, such as fisheries, that impacted those conditions. Accordingly, the TUS sources provide insight
into Burrard Inlet’s condition subsequent to these settler activities, and TWN harvesting practices in the mid-to
late-twentieth century. These cultural and temporal differences between the information sources were
considered throughout the analysis.
While reviewing materials of interest, we recorded the following attributes:
• species, resource, or ecological feature discussed,
• citation and reference information,
• the verbatim relevant citation with the associated page number,
• the identity of the informant,
• the time frame the informant was describing,
• the location of the observed resource,
• UTM coordinates for each observed reference, and
• additional notes regarding negative impacts to the resource in question.
These attributes allow for ready quantification of observed resources by time period, and for mapping the spatial
and temporal distribution of references.
When reviewing materials, only primary documents were recorded, despite multiple secondary sources often
citing the same primary historical documents. Examples and attributes of the types of documentary sources
reviewed herein are described below.
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Figure 1. The project study area.
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Ethnohistoric Sources
Historical Sources
In this review, historical sources include a range of settler documents, both published and unpublished, with
first-hand observations and depictions of the ecology of the study area. These documents include primary
sources recounting first-hand observations, and secondary historic sources that include and interpret many firsthand observations.
The earliest document is from 1791 CE (Wagner 1933:187), while the first description of Burrard Inlet is from
1792 CE (Lamb 1984:581; Vancouver 1798:300). These include descriptions of encounters with Indigenous
peoples, including trading goods for fish. The historical record also includes the Fort Langley Journals, which
provide information starting from around 1827 CE with the founding of Fort Langley and an increase in EuroCanadian presence there (Elliot 1912; MacLachlan 1998). Additionally, this provides a detailed day-to-day
account of some of the activities of Indigenous people, including fishing, seasonal travel, and trade, over a span
of three years. Elsewhere in the study area, the historical record is nearly silent until about 1858 CE, when the
quantity of relevant historic sources increases dramatically, but is heavily biased towards the young settler
communities of Vancouver and New Westminster (Duthie 1909; Emmerson 1865; Grant 1877; Lord 1866; Mayne
1862; Moberly 1885; Simpson 1847; Willis 1861).
For the purpose of this review, strengths of these historical sources include that they are very abundant, readily
interpretable, and unlikely to be strongly biased with regards to marine ecology. Some weaknesses include the
fact that early settlers were usually not particularly interested in marine ecology, sometimes unfamiliar with local
fauna and harvesting techniques, the descriptions are uniformly qualitative and impressionistic, and sources are
often vague in their geographical location. In total, 42 sources were reviewed for relevant ecological information
that are best described as historical sources (Figure 2).
Cartographic Sources
Cartographic sources include published and unpublished maps. Modern place names within cartographic
sources occasionally reflect locally abundant species or other relevant ecological information. The major strength
of cartographic sources is that the name or description is likely accurately located and there is no reason to
suspect the information is biased. For example, Sturgeon Bank, located off the mouth of the Fraser River, was so
named by Captain Vancouver because “…of our having purchased of the natives some excellent fish of that kind,
weighing from fourteen to two hundred pounds each” (Akrigg and Akrigg 1969:165; Vancouver 1798:314;
Government of Canada 2012). The major weakness of cartographic sources is that there is no inherent reason for
cartographers to adopt ecological or species references as place names, and they do not include locally used
unofficial place names. Five sources were reviewed for relevant ecological references that are best described as
cartographic sources (Figure 2).
Scientific/Regulatory Sources
Scientific and regulatory sources include reports, publications, notes and data that were collected with the
purpose of scientific investigation or regulatory management, such as fisheries. There is extensive interaction
between scientific and regulatory sources, as newly founded regulatory bodies, based thousands of kilometres
away in Ottawa, attempted to manage the marine fisheries of the study area (e.g., Thompson 1913, 1917). Many of
these early regulatory sources can now also be considered as historical in nature. Documentary evidence
associated with fisheries management in the study area begins in the early 1880’s CE, and includes landings of
commercially important species, the number of boats involved in local fisheries, the value of their nets, and, in
some cases, estimates of local settler harvests (e.g., Department of Fisheries 1885, 1886, 1887, 1888, 1889). This
10
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information is often presented in tabular, rather than written form. References derived from scientific
investigation begins around 1910 CE, and includes descriptions of local habitat, local fisheries, and prospects for
commercial expansion (e.g., Thompson 1913, 1917).
The strengths of scientific and regulatory sources of information are that they are often quantitative, and they
provide detailed geographic and diachronic coverage in their observations. Some of the weaknesses of scientific
and regulatory sources of information is that their coverage is geographically uneven and reported or described
species are usually limited to those of commercial interest. Over the 20th century, the volume of scientific and
regulatory sources increases tremendously, especially after about the 1970’s CE, but describes a much more
modern environment. Thirty-eight sources were reviewed for relevant ecological references that are best
described as scientific or regulatory sources (Figure 2).
Ethnographic Sources
Ethnographic sources of information include descriptions of historical Indigenous lifeways and cultures, usually
recorded by an anthropologist. Documentation of Indigenous lifeways often included information relevant to the
marine ecology of the study area, such as descriptions of the range of prey species, the locations of harvested
species, and the range of tools and traps to harvest local prey species. Such ethnographic information includes
published books, reports and papers, and interviews with Indigenous informants (e.g., Barnett 1936, 1955;
Bouchard and Kennedy 1976; Duff 1950; Matthews 1955; Maud 1978a, 1978b; Suttles n.d., 1998). Any available
ethnographic descriptions of Indigenous peoples’ use of the study area were reviewed. It is important to note that
while TWN people do not explicitly show up in this review, it is purely because professional ethnographers did
not interview their members or study their culture (see Morin 2015:21-22). Therefore, this review relied on
ethnographic descriptions of Squamish, Musqueam, Kwantlen, and Cowichan peoples (all Coast Salish peoples).
Often, ethnographic information describes particular resource harvesting practices and technologies, such as a
fish trap on the sand bar in False Creek for catching flounders and smelt (Matthews 1955:33).
Some strengths of ethnographic sources include that they are derived from observations or interviews with
Indigenous people who were extremely knowledgeable of local ecology, these observations or interviews were
often collected over a period of many years, and they were often focussed on resource harvesting activities. Some
weaknesses of ethnographic sources are that their geographic coverage is very uneven (especially for TWN, as
they are almost absent from these sources), they are qualitative in description, and they usually focus on
traditional prey species and not local marine ecology per se. While place names, oral history, and traditional use
study (TUS) information are often included within ethnographic sources, we have separated for the purposes of
this review because of their unique nature and historical contexts. Fourteen sources were reviewed for relevant
ecological references that are best described as ethnographic sources (Figure 2).
Oral History Sources
Oral history sources differ from ethnographic sources in that they are descriptions of past events presented in a
narrative form in their traditional Indigenous format. Oral histories have been recorded from Indigenous people
by anthropologists and others and are often included in ethnographic books or materials (e.g., Bouchard and
Kennedy 2006; Carter 1966, 1972; Johnson 2014; Wells 1966, 1987).
Major strength of Indigenous oral histories is that they are often derived from pre-contact times or describe precontact situations and reflect thousands of years’ worth of collective traditional ecological knowledge. For the
purposes of this review, the most significant weakness of oral history sources is that details of marine ecology or
harvested species are rarely provided, and when details are included, they rarely specify species. For example,
the TWN oral histories recorded by Carter (1966:62, 68) describe clam beds in particular areas, but do not
specify which species of clams were harvested there. Similarly, a TWN oral history recounted by Leonard George
11
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(1997:1493) describes TWN people harvesting salmon in Indian River but does not specify the species of salmon.
If these oral histories were recorded in their original language (i.e., hən̓q̓əmin̓əm̓), it is more likely that details of
specific species would have been noted. Twelve sources were reviewed for relevant ecological references that are
best described as oral history sources (Figure 2).
Indigenous Place Name Sources
Indigenous place name sources are materials (often ethnographic or historical) that include description and
translation of Indigenous place names. These names were recorded by local Indigenous people, and often
translated by Indigenous people or linguists, and sometimes describe local resources or activities undertaken to
harvest or process such resources. All available recorded Indigenous place names within the study area were
reviewed (e.g., Matthews 1955; Maud 1978a; McHalsie 2001; Morin 2015:82; Rozen 1985; Suttles 1996, 2004).
Some Indigenous place names clearly refer to the resource that was harvested or processed there, such as Squatzi
for a location at Second Narrows meaning ‘green sea urchin’, where green sea urchins were harvested (Morin
2015:82). The strength of place name information is that most of the names are derived from pre-contact times
and may embed thousands of years of collective traditional ecological knowledge. For this review, the weaknesses
of Indigenous place name information are that it only rarely captures or includes ecological information, and
some place names are not translatable.
Five sources were reviewed that are best described as Indigenous place name sources for relevant ecological
information (McHalsie 2001; Morin 2015; Rozen 1985; Suttles 1998, 2004), although several sources categorized
here as ethnographic also included Indigenous place name information (i.e., Barnett 1936, 1955; Bouchard and
Kennedy 1986; Matthews 1955; Maud 1978a; Rozen 1985) (Figure 2).
Traditional Use Study Sources
Traditional Use Study (TUS) sources are studies and associated records that document ongoing Indigenous land
use and harvesting activities. These studies are generally based on structured interviews with individuals to
record details of activities in which they have directly participated, such as fishing in specific places, at specific
times, and for particular species. TUS type studies became common in B.C. in the late 1990’s CE in relation to the
consultation process with First Nations groups. The information collected in TUS projects is always considered
confidential, and details are generally not shared. Other ethnographic or historical documents often contain TUS
type information (e.g., Barnett 1955; Bouchard and Kennedy 1986; Matthews 1955; Rozen 1985; Suttles 2004).
The major strengths of TUS sources are that they include detailed information about marine resources and
harvesting locations from a wide range of species. The primary weaknesses of TUS sources are that they were
undertaken relatively recently; therefore, the activities reported therein only reflect individuals’ lifetimes worth
of activities. In the case of TWN, this means that some of the TUS information describes harvesting practices in
the 1930’s to 40’s CE, but most of it describes activities undertaken from the 1950’s to 80’s CE, decades after
significant ecological changes had already occurred in Burrard Inlet and across the study area. Three TWN TUS
studies were reviewed for relevant ecological references and were included in this research. These TUS sources
included about 4,768 references to marine ecology within the study area (Tsleil-Waututh 1998, 2000, 2011)
(Figure 2).
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Figure 2. Bar chart displaying the numbers of each type of source material reviewed

Temporal Coverage
The total range of sources reviewed here span from pre-contact times until about the 1990’s CE. The
ethnohistoric materials span a temporal range from pre-contact times until the mid-twentieth century, whereas
the TUS materials cover from the mid-twentieth century to the 1990s CE. Importantly, there are substantial
materials covering from 1858 to 1900 CE (Figure 3, Figure 4), which spans the early Euro-Canadian colonization
and corresponding ecological impacts of the study area (Oke et al. 1992). By 1901 CE, more than 27,000 settlers
lived around Burrard Inlet, and extensive sawmills, canneries and other industries had been developed (Wynn
1992:69). The following period, from 1901 to 1930 CE, the population rose to 163,000 and the region became
extensively urbanized (Oke et al. 1992; Wynn 1992:69).
Scientific and regulatory records begin around 1884 CE, increasing steadily thereafter, with a notable increase
after about 1970 CE. However, only a small quantity of scientific and regulatory information was reviewed dating
after about 1930 CE, as these sources were describing increasingly modern, rather than historic, ecological
conditions, and existing scientific and regulatory literature has already synthesized much of the late 20th century
harvests and other ecological trends.
As described above, the TWN TUS data were collected between about 1998 CE and 2011, and primarily describe
activities undertaken from the 1950’s CE to 1990’s CE (Tsleil-Waututh 1998, 2000, 2011). Thus, all of the TWN
TUS information represents land use and harvesting practices in an environment that had already been
considerably modified by modern industry, forestry and urban growth.
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Figure 3. Time period of ethnohistoric source materials reviewed, does not include TWN TUS data.
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Figure 4. Temporal and geographic patterns of marine resource harvesting identified in the literature review (does not include TWN TUS
data).
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Results
This extensive literature review and associated data coding resulted in a large database of 6,192 references to the
marine ecology of the study area. This includes 1,424 references from ethnohistoric sources (i.e., historical,
ethnographic, cartographic, oral history, place names) spanning a temporal range from pre-contact times until
the mid-twentieth century, and 4,768 references derived from TWN TUS sources, spanning a range primarily
from the mid-twentieth century to the 1990s CE. Each reference in the database includes the species (or taxa),
resource or ecological feature discussed, the identity of the informant, the exact citation of the reference, the year
or time frame of the reference, and the approximate location of the reference including UTM coordinates.
Collectively, these data provide rich details of historic marine ecological conditions across the study area, and,
when considered diachronically, display clear trajectories of decreased abundance through time.

Taxa Reported
In total, the review identified 48 taxa of key marine resources in ethnohistoric and TUS resources, including
individual species and broader genera or families. The number of references to each of these taxa was extremely
uneven, ranging from one to 1,627 (Table 1). The following sections describe the most-referenced taxa in
descending order of references and describe evident historical changes in taxa abundance. For the sake of
convenience individual species are often grouped into larger genera or classes.
Table 1. Summary of references to marine resources.
Taxa

References

Salmon

1627

Crabs

1165

Clams

953

Waterfowl

808

Other Shellfish

386

Cod

375

Flatfish

194

Other Fish

194

Sturgeon

164

Forage fish

174

Trout

89

Smelt

78

Herring

60

Eulachon

35

Other Invertebrates

35

Marine Mammals

29

Total

6192

Salmon
Salmon are the most common marine resource described in the materials reviewed (n = 1,627), including 603 in
ethnohistoric materials, and 1,024 in TWN TUS materials. This count considers all species of salmon, while
steelhead is considered under Trout, and most references to salmon in this review are associated with the Fraser
River (Figure 5, Table 2).
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Sockeye salmon (Oncorhynchus nerka) was the most commonly noted species (n = 180), undoubtedly because of
its abundance in the Fraser River and subsequent economic importance to fisheries and cannery operations. The
records associated with these fisheries provide invaluable quantitative insight into early salmon harvests in the
study area, and early historic records (1880s-1890s CE) of exceedingly abundant Fraser River sockeye likely
approximately reflect pre-contact conditions. The enormous Fraser River sockeye runs in the early historic
period were structured on a four-year cycle, as every fourth year’s run was much more abundant than the other
three (e.g., Ricker 1987:5). For example, settler catches of 35 to 50 million Fraser River salmon in 1901 CE
appear fantastical by modern standards (Ricker 1987:1). Further, early huge historic runs were observed on the
tributaries of the Upper Fraser, such as the Quesnel River that have never been observed since (Babcock 1910).
The review also provided important insight into the extent of fishery pressures that surely contributed to the
collapse of the Fraser River sockeye fishery (Ricker 1987:1).
The first salmon cannery was established on the Lower Fraser River in 1870 CE and by 1889 CE there were 30 in
the study area (Carrothers 1941:6). After peak harvest years in 1899-1902 CE, there were decreased returns of
Fraser River sockeye (Ricker 1987:9) due to overfishing (Gilbert 1918; Rounsefell and Kelez 1938). In 1913 CE,
the Hell’s Gate Slide in the Fraser River Canyon contributed to further sockeye fishery collapse (British Columbia
1915; Carrothers 1941:19; Ricker 1987:4,9,10). Decades later, decreased returns of Fraser River sockeye were
noted from dumping fish offal into the river at the salmon canneries (Carrothers 1941:14-16). Recent scientific
and regulatory information document in detail the periled state of Fraser River salmon today.
The review also identified valuable historical descriptions of salmon in nearly all the streams and rivers draining
into Burrard Inlet. Here, sockeye salmon was rarely described, but runs of chum, coho (O. kisutch), and pink (O.
gorbuscha) salmon are repeatedly described in the Indian, Seymour, and Capilano rivers and other smaller
streams (e.g., MacKay Creek, McCartney Creek, Lynn Creek) draining into the inlet (Carter 1972:78; Hancock
and Marshall 1986:22, 65, 79, 144; Chief George and Members of No. 3 Reserve 1927; Safarik 2012:327, 367;
Suttles n.d.:1; Tsleil-Waututh 1998:32) (Figure 5). Specifically, TWN oral history and TUS data indicate very rich
runs of chum and pink salmon in the Indian River that completely overshadow modern runs. Beyond the major
rivers draining into the inlet, the numerous small salmon streams in the Vancouver area are estimated to have
formerly supported about 100,000 salmon and sea-run trout based on spawning capacity, rather than observed
spawners (Harris 1978:19).
In Burrard Inlet, the most significant salmon rivers collapsed due to logging, hydroelectric dams, and channel
modification (Hancock and Marshall 1986:22, 64-70). For example, starting in the 1920’s CE, the Indian River
valley was extensively logged, and logs were driven down the Indian River (Fedorenko and Shepherd 1984:14),
undoubtedly negatively impacting salmon spawning habitat there. Historic records of Indian River salmon
abundance start in approximately 1950 CE, but do not reflect TWN oral history or TUS references. It is likely that
early forestry practices impacted salmon runs prior to the earliest quantitative estimates, and thus pre-contact
populations were likely much higher. Meanwhile, in the Lower Mainland urban development infilled many small
salmon streams, while exposure (loss of adjacent trees/foliage) and modification (culverting, redirecting, etc.)
damaged others (Harris 1978).
Overall, the data collected from this literature review describes two major trends. First, there is the collapse of
the large commercial sockeye and chinook runs of the Fraser River. Second, there is the collapse of salmon
populations that spawn in small rivers and streams, such as those that drain into Burrard Inlet. These two trends
were driven by a combination of poor forestry practices, urban development, dam construction, overfishing, and
a reduction of prey species (e.g., herring and smelt).
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Table 2. Summary of references to harvesting salmon.
Summary of Results - Salmon
Number of ethnohistorical references

603

Number of TWN TUS references

1024

Maximum recorded harvest in

Fraser River sockeye - 35-50 million fish,

ethnohistoric record

Indian River chum, max return of 65,000
Indian River pink, max return of 1.1 million

Current availability to TWN in Burrard

sockeye - nil,

Inlet

chum moderately available,
pink moderately available

Estimated decrease in resource

Fraser River sockeye - >85%,

availability to TWN

Indian River chum - unknown,
Indian River pink - unknown
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Figure 5. Salmon species harvest locations encountered in the literature review (does not include TWN TUS data).
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Crab
Dungeness crab (Metacarcinus magister) was the second-most commonly reported taxa (n = 1,165) in the
literature review. References to crab overwhelmingly come from the TWN TUS data (96%). Crabs were
reportedly extremely abundant in Burrard Inlet, off the mouth of the Fraser River, and in Boundary Bay
(Armitage 2001:182, Safarik 2012:15-17, 138, 270, 349) (Figure 6, Table 3).
The extensive TWN TUS references to crab harvesting post-date 1930 CE and indicate that crab was a staple for
TWN people earlier in the 20th century. This may reflect early historic and pre-contact practices, but it may also
represent a response to the reduction in the availability of other preferred species or access to important
harvesting locations. In the late 19th century, crab began to be commercially harvested for local consumption,
especially from Burrard Inlet (Armitage 2001:182, 242; Safarik 2012:15-17).
Specific references to reductions in crab populations are sparse, but all evidence indicates that current crab
populations in Burrard Inlet are lower than they formerly were. As pollution and development of intertidal areas
can decrease crab stocks (Ketchen et al. 1983:1109), the shoreline impacts and contamination from urban, port
and industrial development around Burrard Inlet certainly reduce crab habitat (Taft et al. 2021; Rao 2022).
Fishing using bottom trawling nets may also have reduced crab populations in English Bay and off the mouth of
the Fraser River (Safarik 2012:13). The considerable reduction of crab populations in Burrard Inlet is also
correlated with a reduction in local commercial fisheries, likely indicating that as crab populations decreased
from fishing pressure, habitat loss, and contamination, fewer commercial fishery operations were viable.
Available evidence indicates that crabs were extremely abundant in early historic times, and that this abundance
has decreased considerably.
Table 3. Summary of references to harvesting crab
Summary of Results - Crab
Number of ethnohistorical references

43

Number of TWN TUS references

1122

Maximum recorded harvest in ethnohistoric record

unknown

Current availability to TWN in Burrard Inlet

moderately available

Estimated decrease in resource availability to TWN

unknown
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Figure 6. Crab harvesting locations identified in the literature review (does not include TWN TUS data).
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Clams
Clams are the third most commonly referenced marine resource within the study area (n = 953) (inclusive of all
clam species) (Figure 7, Table 3). As with crabs, the vast majority (91%) of references to harvesting clams are
derived from TWN TUS data, which represents harvesting from the mid-20th century onwards, and almost all
within eastern Burrard Inlet. In addition to clams, other shellfish identified within the literature review included
oysters, mussels, urchins, and limpets, but these taxa are not reviewed in detail.
The review found little indication of specific clam population sizes and abundance in pre-contact times, but
many beaches around Burrard Inlet were reported as having large clam populations, as were beaches at Point
Roberts and Boundary Bay. A small commercial clam fishery existed in Burrard Inlet the early 20th century, but
levels of consumption by the local settler communities remained quite low, largely reflecting cultural preferences
(Safarik 2012:57-60; Thompson 1913). For example, in 1912 CE, about 20,000 kg of clams were estimated as
harvested in Burrard Inlet for local consumption, which likely only represents commercial, non-Indigenous
harvest (Thompson 1913:49). Clams were also regularly harvested by poorer members of the settler community
for personal consumption and were preferred by loggers (Armitage 2001:242; Safarick 2012:58).
The extensive TUS data indicates that clams were a staple to TWN in the early- to mid-twentieth century.
Although the species usually are not indicated in the TWN TUS data, native clam species to the area include
butter clams (Saxiodomus gigantea) and littleneck clams (Protothaca staminea), a.k.a. ‘fryers’ and ‘steamers’
which are generally understood by the contemporary TWN population to have been the most important species
for harvesting.
There are few details describing the historical reduction of local clam population, but as early as 1912 CE,
pollution from oil refining activities were described as destroying local clam populations in Burrard Inlet, as was
the expansion of wharves (Thompson 1913:49-50). TWN TUS information clearly describes increasing pollution
in the 1960’s CE of the clam beds near the community’s reserve as dissuading TWN people from harvesting. By
1972 CE, clam harvesting was prohibited in Burrard Inlet and Boundary Bay due to pollution and contamination.
Currently, safe and sanctioned clam harvesting in Burrard Inlet is extremely limited. There is one small beach
near the north end of Indian Arm that is extensively and regularly tested for contaminants by TWN according to
Canadian Shellfish Sanitation Program protocols to permit an annual clam harvest. In years when these tests
indicate contaminant levels are low enough for safe bivalve consumption, a single harvest occurs. In 2020 CE,
the harvest was cancelled due to contamination exceeding permitted levels. In 2021 CE, the harvest yielded
approximately 13 kg of clams, which represents the entire annual yield of safe clams from TWN waters.
Compared to the commercial harvest reported in 1912 CE for local settler consumption, this represents a 99.99%
decrease. As discussed above, this 1912 CE harvest did not include clams harvested for Indigenous consumption,
and the decrease of clams available for TWN consumption from pre-contact to current conditions is greater than
99.99%.
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Table 4. Summary of references to clam harvesting
Summary of Results - Clams
Number of ethnohistorical references

89

Number of TWN TUS references

864

Maximum recorded harvest in ethnohistoric record

20,000 kg (Burrard Inlet)

Current availability to TWN in Burrard Inlet

13 kg

Estimated decrease in resource availability to TWN

>99%
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Figure 7. Shellfish harvesting locations identified in the literature review (does not include TWN TUS data).
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Waterfowl
Waterfowl, including ducks, geese, grebe, and swan, were commonly referenced in the historic and ethnohistoric
literature (n = 808). The most frequently referenced of these taxa are ducks (n = 726), and almost all of these
(~96%) are from the TWN TUS data (Table 5). From this TUS data, ducks and waterfowl appear to have been a
staple for TWN people in the middle of the 20th century. False Creek, English Bay, Coal Harbour, and eastern
Burrard Inlet all appear to have supported very large seasonal aggregations of ducks (Figure 8). The abundance
of marine birds was commonly noted in association with the abundance of small forage fish, especially herring
and smelt (Matthews 155:286). Information from the late 19th century indicates that ducks were extremely
abundant, for example “there used to be two or three acres of ducks swimming off the Hastings Mill wharf eating
the herrings; the water was just black with them” (Matthews 155:286).
Specific details regarding decreases in waterfowl populations are sparse within the literature. TWN TUS
information describes a cessation of duck hunting in front of TWN’s IR 3 in the 1960’s CE, but this was due to
firearms regulations in an increasingly urban environment, rather than a lack of ducks. It is likely that waterfowl
abundance within the study area decreased in association with the collapse of local herring and smelt
populations. Contemporary waterfowl populations in the study area can only be considered a small fraction of
earlier historical populations.
Table 5. Summary of references to harvesting waterfowl.
Summary of Results - Waterfowl
Number of ethnohistorical references

38

Number of TWN TUS references

770

Maximum recorded harvest in ethnohistoric record

unknown

Current availability to TWN in Burrard Inlet

nil

Estimated decrease in resource availability to TWN

100%
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Figure 8. Waterfowl harvesting locations identified in the study area (does not include TWN TUS data).
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Cod
Species of cod (Gadus microcephalus, Sebastes alutus, Ophiodon elongates, Microgadus proximus) were one of
the most commonly referenced fish within the literature review (n = 375) (Table 6). Most references (94%) to
harvesting cod were from TWN TUS data, clearly indicating that cod (‘tommy cod’, Microgadus proximus) were
abundant and an important part of TWN subsistence in the 20th century. The prominence of cod in TWN TUS
data may have been in part due to changing harvesting practices, as other previously important species to TWN
diets, such as herring, were already greatly depleted by the start of the period that TWN TUS data covers. To
determine the importance of cod to TWN diets in pre-contact times, further analysis is required, including of
archaeological data.
The main harvesting areas for cod appear to have been Eastern Burrard Inlet and the northern portion of Indian
Arm, as evinced by the TWN TUS data (Figure 9). If cod were abundant in Outer Burrard Inlet or Vancouver
Harbour, they would likely have been intensively harvested by the local settler populations. It seems unlikely that
cod were generally ignored by the settler population, and it is possible that the common cod fishing areas in
Indian Arm and Eastern Burrard Inlet are the prime cod areas within the study area. Because the references to
harvesting cod are all almost after 1930 CE, and all from eastern Burrard Inlet and Indian Arm, there is less
information to assess historical changes in species abundance (see Ketchen et al. 1983:1102).
Variations in Pacific cod abundance have been associated with natural origins, rather than overfishing (Ketchen
et al. 1983:1104). Ketchen et al. (1983:1103) report serious declines in ling cod populations in the Salish Sea from
the 1950’s to 1980’s CE. Given a lack of evidence for early historic impacts to cod populations here, the mid-20th
century cod population in Indian Arm may have approximated early historic and pre-contact conditions (Figure
9). Information regarding the decline of cod fishing or cod abundance in Eastern Burrard area was not identified
but given the range of impacts to cod here (pollution, habitat loss, possible overfishing, prey reduction),
population decrease is likely. It is possible that TWN people who grew up fishing in Eastern Burrard Inlet could
provide more information on this issue.
Table 6. Summary of references to harvesting cod.
Summary of Results - Cod
Number of ethnohistorical references

23

Number of TWN TUS references

352

Maximum recorded harvest in ethnohistoric record

unknown

Current availability to TWN in Burrard Inlet

very limited

Estimated decrease in resource availability to TWN

unknown
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Figure 9. Cod harvesting locations identified in the study area (does not include TWN TUS data).
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Sturgeon
Sturgeon (white sturgeon, Acipenser transmontanus) were one of the more commonly noted marine/riverine
resources identified in this research (n = 164) (Table 7). Available documentary evidence from the late 18th and
19th centuries indicates that sturgeon was very common along the South Arm of the Fraser River, the North Arm
of the Fraser River, Canoe Pass, the mouth of the Fraser near Sturgeon Bank, Outer Burrard Inlet, and False
Creek, and that individual sturgeon could be enormous (Bartlet-Leonard 1969:48; Carrothers 1941:120-121; Lord
1886:176-180; MachLachlan 1998; Matthews 1955:31; Suttles 1998; Vancouver 1798:314) (
Figure 10).

Sturgeon was highly prized and sought after by Indigenous people living on the Fraser River and False
Creek. According to Wayne Suttles “sturgeon may have rivalled salmon in importance” (Suttles 1998:182), in
part because it was available nearly year-round. Later, sturgeon became an important food for the local settler
population, and a substantial commercial fishery was developed (Carrothers 1941:121).
The abundance of sturgeon near the mouth of the Fraser River were noted as early as 1792 CE by Captain
Vancouver: “from these new and unexpected friends [the Spanish Expedition] we directed our course along the
shoal already noticed, which is now called Sturgeon Bank, in consequence of our having purchased of the natives
some excellent fish of that kind, weighing from fourteen to two hundred pounds each" (Vancouver 1798:314). In
the Fort Langley Journals (1827-1830 CE), accounts of sturgeon, sturgeon fishing, and purchase of sturgeon
from Indigenous people are very common (n = 56), almost as common as accounts mentioning salmon (n = 66)
(Maclachlan 1998). Ethnographic accounts describing Indigenous sturgeon fishing, including the use of sturgeon
traps in the 19th century, are abundant, and sturgeon was clearly a very important part of local subsistence
(Matthews 1955:31; Suttles n.d.:1, 1998:182).
In the late 19th century, the rapidly growing settler communities in the study area had developed a taste for
sturgeon and a substantial local fishery had developed (sturgeon is also reported as a by-catch in salmon nets)
(Carrothers 1941:121). “The demand for sturgeon is largely on the increase. This fish reaches to an almost
incredible size in these waters; the largest captured this year weighed over 800 pounds. They have been caught
up to 1,400 lbs…” (Department of Fisheries 1885:259). The volume of commercially harvested sturgeon in the
late 19th century was considerable. At New Westminster in 1884 CE, about 136,363 kg of sturgeon was packed for
export and 4,545 kg for local consumption (Department of Fisheries 1885:264). In 1886 CE and 1887 CE, 4,545
kg and 11,363 kg of sturgeon, respectively, was reported harvested from Burrard Inlet (Department of Fisheries
1887:274; Department of Fisheries 1888:260), but this almost certainly does not include Indigenous harvests for
their own consumption. By 1898 CE, reported commercial landings of sturgeon on the Lower Fraser River had
increased to over 500,000 kg (Department of Fisheries 1899:228), but by the following year (1900 CE) sturgeon
landings were already decreasing (Carrothers 1941:121; Department of Fisheries 1900:156). Records of sturgeon
landings are not reported in fisheries annual reports after this time, so presumably either fishing efforts for
sturgeon had fallen off dramatically, or sturgeon were no longer caught as a by-catch in salmon nets. Sturgeon
were not entirely absent in the early 20th century, and individual 730 kg sturgeon were still reported in the 1930’s
CE, but they were clearly exceptional by then (Safarik 2012:131). As noted above, commercial sturgeon landings
are reported in Burrard Inlet in 1886 CE and 1887 CE (Department of Fisheries 1887:274; Department of
Fisheries 1888:260). However, sturgeon is absent from TWN TUS data within the study area, probably
indicating that they were scarce or absent in Burrard Inlet by the 1950’s CE, if not much earlier.
Overall, sturgeon appears to have been very abundant on the Lower Fraser River, the mouth of the Fraser River,
and False Creek. Sturgeon reported in commercial landings within Burrard Inlet are probably from False Creek
and Outer Burrard Inlet but could have been elsewhere in the inlet. The last report of sturgeon in Burrard Inlet
was from 1900 CE, and currently they are assumed to be completely absent from the inlet, representing a 100%
decrease from the pre-contact ecological condition. Whether due to overfishing, or a reduction of prey species
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(i.e., eulachon), sturgeon appear to have been much less abundant throughout the study area after 1900 CE, and
accounts of sturgeon are very rare after this time. Sturgeon fishing, save for catch and release, was banned on the
Fraser River in 1994 CE, so presumably Fraser River sturgeon populations continued to decrease throughout the
20th century.
Table 7. Summary of references to harvesting sturgeon.
Summary of Results - Sturgeon
Number of ethnohistorical references

164

Number of TWN TUS references

0

Maximum recorded harvest in ethnohistoric record

500,000 kg

Current availability to TWN in Burrard Inlet

nil

Estimated decrease in resource availability to TWN

100%
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Figure 10. Sturgeon harvesting locations identified in the literature review (does not include TWN TUS data).
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Flatfish/Groundfish
Flatfish or groundfish (n = 194), including flounder (Paralichthys olivaceus, n = 165), sole (Parophrys vetulus,
Microstomus kitt, n = 18) and halibut (Hippoglossus stenolepis, n = 11) were commonly referenced in the
literature review (Figure 11, Table 8). Flounder are heavily represented in the TWN TUS data, indicating that
flounder was a staple of TWN diets in the second half of the 20th century. Coast Salish oral histories describe
ancestors living near the mouth of the Fraser River as living “…contentedly on the clams, mussels, flounders, and
other sea-foods they found there in abundance” (Jenness 1955:11). In the 19th century and early 20th century,
flounder are reported as being abundant around the mouths of the major rivers flowing into Burrard Inlet, False
Creek, and the mouth of the Fraser River (Bouchard and Kennedy 1976:36; Jenness 1955:11; Matthews 1955:52;
Safarik 2012:96). “In all the muddy estuaries and on the sandy flats about Puget's Sound, at the mouths of the
Columbia and Fraser rivers, several species of flatfish are found in great abundance. These fish have always
formed an important article of food to all the sea-fishing Indians...Immense numbers are taken in this manner at
every tide” (Lord 1866:137). The large Indigenous fish trap at Granville Island in False Creek was reportedly used
to catch flounder and smelt (Matthews 2011:16, 1955:4). In the 1880’s CE, settlers near Hastings Mill in
Vancouver used nets to harvest flounder and other fish in Burrard Inlet, harvesting up to 50 kg in a single tide
(Matthews 2011:173).
In the early and middle 20th century, harvests of flounder and sole in outer Burrard Inlet were considerable as
boats trawled the bottom of the inlet. In the 1920’s CE, a daily catch of 1,136 kg of sole and 363 kg of flounder for
a single boat fishing English Bay was reported as being unremarkable at the time (Safarik 2012:15-17). At Sand
Heads, at the mouth of the Fraser River, flatfish and groundfish were fished daily by up to 40 trawlers in the
1930’s CE (Safarik 2012:96). One of these small boats was reported as averaging ~100 kg of flounder and 250 kg
of sole a day (Safarik 2012:111). This large increase in demand for flounder was driven by its use as mink food (in
fur farms), and size limitations were not adhered to (Safarik 2012:94-97). This overfishing at the mouth of the
Fraser was described by Safarik (2012:96) as depleting this fishery so badly that it was “practically barren of
ground fish” and it quickly became uneconomical to fish there. Based on these descriptions, it is reasonable to
assume that recent historic population estimates of flounder and sole here are much lower than early historic
populations.
The situation for flounders does not appear to have been as severely negative in Burrard Inlet. Ecological surveys
of Burrard Inlet in the 1970’s CE encountered flounder very frequently in parts of the inlet, but it is unclear how
this frequency would compare to earlier periods (Department of Environment 1971:11). Ketchen et al.
(1983:1108) describe a reduction of sole stock due to overfishing and pollution of sub-tidal and intertidal
habitats. Given the history of development of Burrard Inlet, the role of such pollution would have been all the
more significant here. In all probability, flounder and sole populations decreased here considerably throughout
the 20th century due to overfishing, habitat loss, and pollution, but still maintained a sizable population (Ketchen
et al. 1983:1108). It is likely these modern impacts were more severe in Inner Burrard Inlet, False Creek, and
Port Moody with their extensive industrial developments there, than in Indian Arm and central Burrard Inlet,
where TWN people continued to fish flounder through the 20th century.
References to halibut were rarely encountered in the literature review. Halibut were present off the mouth of the
Fraser River and between Point Grey and Howe Sound, but do not appear to have been abundant (Figure 11).

32

2022 Fisheries Centre Research Report 30(2)

Table 8. Summary of references to flatfish/ground fish harvesting.
Summary of Results - Flatfish/Ground fish
Number of ethnohistorical references

49

Number of TWN TUS references

145

Maximum recorded harvest in ethnohistoric record

unknown

Current availability to TWN in Burrard Inlet

very limited

Estimated decrease in resource availability to TWN

unknown but significant
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Figure 11. Groundfish/flatfish harvesting locations identified in the literature review (does not include TWN TUS data).
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Smelt
References to smelt (surf smelt, Hypomesus pretiosus) were commonly identified in this literature review (n =
78) (Table 9). As with sturgeon, smelt are not referenced within the TWN TUS data. Smelt appear to have been
seasonally very abundant in Burrard Inlet, especially Coal Harbour, English Bay, Spanish Banks, and False Creek
(Figure 12). Available references describe an earlier Indigenous fishery (late 19th century), followed by a sporadic
settler fishery, and then a marked reduction of smelt abundance after about 1900 CE.
The abundant ethnographic and historic references describing Indigenous smelt fisheries in the study area
indicate that they were an important staple (Matthews 2011:48). As noted above, when Captain Vancouver
passed through First Narrows in June of 1792 CE, the TWN people there gave him fish “resembling the smelt”
(Lamb 1984:581). The earliest known sketch of the Vancouver area, dating to 1861 CE, represents a scene of the
south shore of Burrard Inlet at Kitsilano Beach, with Indigenous people harvesting smelt with beach seines
(Matthews 1887) (Figure 13). In describing the sketch of sein netting technique, Matthews explains that “one end
of the net is held to the land; the other end is encircled around to enmesh the myriads of smelts, while Indian
women squat before their lodges awaiting the catch, to be dried for winter food.” Numerous references to hyperabundant smelt from both Indigenous people and settlers identify Kitsilano Beach and Spanish Banks as premier
smelt fishery locations in the area, where smelt numbered in the millions. Other reported smelt fisheries were
located at Horseshoe Bay, Jericho Beach, Locarno Beach, Second Beach, Steveston, the lower three kilometers of
the Fraser River, and just west of First Narrows Figure 12) (Department of Fisheries 1886:242; Matthews
2011:13-18, 28,31; Suttles n.d.:1). The large fish trap in False Creek was reportedly used to harvest smelt and
flounder by Coast Salish people (Matthews 2011:15). References indicate that smelt were still abundant as late as
1918 CE, when they could be raked ashore in large quantities with a garden rake at Kitsilano Beach (Matthews
2011:15).
A modest commercial smelt fishery is initially reported in the study area by 1886 CE, with 454 kg of smelt
reported from canneries at New Westminster (probably harvested near the mouth of the Fraser River), and 909
kg reported from Burrard Inlet (Department of Fisheries 1887:274). In the following year, 3,636 kg of smelt are
reported as harvested from Burrard Inlet, probably outer Burrard Inlet (Department of Fisheries 1889:281).
Therraiult et al. (2002:26) report that commercial catches of smelt in Burrard Inlet peaked in 1911 CE (114,739
kg) and have steadily declined thereafter. But by the 1930’s CE, the commercial smelt fishery off of Point Grey
was thought of as “destroyed” by people in the fishing industry (Safarik 2012:180). As noted above, smelt is
absent in the TWN TUS data, perhaps indicating that after about 1930 CE, smelt populations were too low to
warrant harvesting. Therraiult et al. (2002) describe a transformation from a commercial to a recreational
harvest in Burrard Inlet from the beginning of the 20th century. By 2000 CE, landings of smelt in Burrard Inlet
totalled 51 kg (Therraiult 2002:14), marking a reduction from the peak of 114,739 kg landed in 1911 CE
(Therraiult et al. 2002:26). Evidently, historic smelt fisheries in Burrard Inlet and elsewhere in the study area
were very rich, with a considerable reduction in their populations beginning in the early 20th century.
The declining returns of smelt after 1904 CE were probably first due to overfishing and later due to pollution and
habitat loss (Therraiult et al. 2002:13). The addition of huge volumes of dredged sand at Kitsilano Beach,
Locarno Beach, and Jericho Beach on top of the coarser natural beach substrate there preferred by smelt, very
likely negatively affected smelt spawning (Levy 1985:14). Recent research has expressed concern over the
sustainability of the current recreational smelt fishery in Burrard Inlet (Therraiult et al. 2002), but historic
evidence indicates that these modern smelt populations are but a fraction of their former levels.
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Table 9. Summary of references to harvesting smelt.
Summary of Results - Smelt
Number of ethnohistorical references

78

Number of TWN TUS references

0

Maximum recorded harvest in ethnohistoric record

114,739 kg

Current availability to TWN in Burrard Inlet

almost none

Estimated decrease in resource availability to TWN

>99%
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Figure 12. Smelt harvesting locations identified in the literature review (does not include TWN TUS data).
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Figure 13. “The earliest known portrayal of the site of City of Vancouver and western mainland shore of Canada, 1861” (Matthews 1887).

Herring
References to herring were relatively infrequently encountered in the literature review (n = 60). Most of the
identified references to herring occur in the early historic and regulatory literature (95%), and only rarely in
TWN TUS data (5%) (Figure 14, Table 10). Of all the resources identified in this literature review, herring (Pacific
herring, Clupea pallasii) appear to be one of the earliest and most severely negatively impacted marine resource.
However, because the local economic value of herring to the settler economy was never great, this remarkable
collapse has gone generally far less recognized than contemporaneous collapses of Fraser River salmon fisheries.
The historic record documents a collapse of herring stocks first east of First Narrows, then a progressive shift
westward, followed by sequential collapses in English Bay then west of Point Grey. Several historical references
describe a very rich herring industry within Inner Burrard Inlet, in Vancouver Harbour and Coal Harbour
(Barman 2005:62, 78; Department of Fisheries 1888:246; Matthews 1955:52, 143). This herring fishery east of
First Narrows had completely collapsed by 1885 CE (Department of Fisheries 1885:259, 1888:246; Matthews
1955:239). In Outer Burrard Inlet and off Point Grey, herring populations were also seasonally abundant, but
herring fisheries there had also failed by about 1915 CE (Fisheries Branch 1917:261). The historical details of
these events are well-recorded and are described below.
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References to herring fishing in the study area during the late 19th century indicate the preferred method was
using dynamite. In 1875 CE, George Dawson (a geologist) recorded the following observations on a wharf in
Vancouver Harbour near Hastings Mill (Dunlevy Avenue in Vancouver):
“Witnessed the method of killing fish by dynamite. Cartridge fitted with fuse and after being
fired thrown off wharf. Explosion dull heavy sound, but not much commotion of water,
immediately followed by the appearance of thousands of herring and other small fish jumping
above the surface. Not in the immediate vicinity of the discharge but in a circle surrounding it,
and as if trying to escape from it. In a few minutes hundreds of dead fish begin to slowly rise to
the surface and can be secured from a boat” (Cole and Lockner 1989a:116).
By the late 1870s CE, herring fisheries were expanding throughout the study area (Carrothers 1941:109). By 1881
CE, herring were being harvested with dynamite on a large scale in Burrard Inlet where a floating oil processing
vessel, called Spratt’s Oilery (1881-85 CE) rendered the fish into oil, which was used in forestry operations to
lubricate skid rows on the north shore of the Inlet (Armitage 2001:93; Carrothers 1941:109; Matthews 1933:133).
The resulting waste was dumped directly into Coal Harbour (Armitage 2001:93; Matthews 1933:133, 2011:165,
1955:239). Herring were also harvested by Indigenous people with purse seines (Armitage 2001:93; Matthews
1933:143). However, neither the volumes of herring harvested, nor the volumes destroyed by dynamite but not
harvested, are known.
In 1884 CE, records indicate that a herring fleet of 11-12 boats were registered in Coal Harbour and Burrard
Inlet, in anticipation of a rich herring run (Department of Fisheries 1885:262, 263). That year, Spratt’s Oilery
produced about 7,260 L of herring oil (Department of Fisheries, 1885:264-265). If herring meat is approximately
10% oil (Moss, 2015:644), then Spratt’s Oilery must have received more than about 75,000 kg of herring in 1884
CE, assuming the operation recovered a high proportion of available oil from the meat. If the oilery was
inefficient at recovering oil from herring meat, more herring would be required to produce the recorded amount
of oil.
However, soon thereafter, herring did not return to Inner Burrard Inlet in quantities large enough to justify
harvests for oil production, and by 1885 CE, the registered fleet was reduced to a single herring seine that
harvested 3,800 kg of herring (Department of Fisheries 1886:294). In 1886 CE, Spratt’s Oilery burned down in a
fire, was not rebuilt, and no operation replaced it (Carrothers 1941:109; Department of Fisheries 1887:250). The
same year, only about 450 kg of herring were caught in Burrard Inlet for local consumption (Department of
Fisheries 1887:274).
Fishery officials noted this dramatic decrease in herring populations but did not place blame on fishery practices.
For example: “through some unknown cause, the herring, although plentiful in the Gulf of Georgia, did not enter
the Narrows at Burrard Inlet as usual, in sufficient quantities to justify the working of Mr. Spratt's oil and scrap
manufactury” (Department of Fisheries 1885:259), and “since the increase in the shipping traffic this fish
[herring] have almost deserted Burrard Inlet, and only a few can now be caught with a seine where the supply
formerly seemed to be inexhaustible” (Department of Fisheries 1888:246). Other observers at the time noted
that Spratt’s practice of dumping of processed herring meal drove the herring away from Inner Burrard Inlet
(Matthews 1955:239). While the practice of fishing with dynamite surely contributed to the demise of herring in
Inner Burrard Inlet, early fisheries officials were concerned with the considerable waste in using herring for
industrial purposes rather than food (Carrothers 1941:110). For example, they contended “That the great
destruction of herring now practised to supply a few crude oileries on the coast and elsewhere should be
prevented by departmental enactments and thus avoid the too great and rapid depletion of an important factor
as bait for carrying on the deep-sea fisheries of the B.C. coast”. (Canada, Sessional Papers 1893, cited in
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Carrothers 1941:110). The timing of the collapse of the herring east of Burrard Inlet just three years after the
establishment of the oilery and intensive dynamite fishing there is surely not a coincidence.
In response to the collapse of the herring fishery east of First Narrows, by 1887 CE the local herring fishery
shifted to English Bay or Outer Burrard Inlet, and an operation based in New Westminster, likely fishing near
Tsawwassen, was established (Department of Fisheries 1888:260). While this herring fishery in English Bay
appears to have been quite rich, it was never described in the same terms of abundance as those east of First
Narrows, with a peak harvest in 1888 CE of 23,100 kg (Department of Fisheries 1888:260; Department of
Fisheries 1889:281). By 1889 CE the herring fishery appears to have shifted west again, to west of Point Grey
(Department of Fisheries 1890:300). It is not certain if this was again in response to a collapse of populations in
English Bay, but it is likely. The Point Grey herring fishery was the first to use gillnets around 1905 CE
(Carrothers 1941:111) and continued until around 1914-15 CE, when the fishery collapsed (Fisheries Branch
1917:261). Despite this final commercial herring fishery in Burrard Inlet collapsing by 1915 CE, some herring
must have still returned there since local injuries from fishing herring with dynamite were reported as late as the
1930’s CE (Armitage 2001:170). As late as 1973 CE, beach seine and hydroacoustic surveys of Vancouver
Harbour estimated 1000-2000 tons of herring (Nelles 1978 cited in MacDonald and Chang 1993:65).
There are only three TWN TUS references to harvesting herring and herring spawn dating to the 1930’s CE and
1940’s CE, and there are no records of herring harvests of any scale east of First Narrows. Interviews with a now
passed TWN Elder recounts how his parents told him stories of harvesting herring roe from hemlock and cedar
boughs set in Burrard Inlet (Tsleil-Waututh 2011). This same individual indicated that the herring never came
back after a small fish farm was built in Indian Arm, probably in the late 1970’s CE. This conspicuous nearabsence of TUS references to herring in Burrard Inlet or anywhere in the study area illustrates that herring had
probably become exceeding rare here by the mid-20th century.
To summarize, up until the late 19th century, herring were seasonally extremely abundant in Burrard Inlet,
especially the Coal Harbour area and English Bay. However, settler fisheries started a westward annihilation of
herring from Burrard Inlet when the dynamite fishery opened in Coal Harbour in 1881 CE. The herring
population in Coal Harbour collapsed by 1885 CE, so the fishery moved west to English Bay in 1887 CE. Two
years later, the fishery moved further west to Point Grey, where it remained until it collapsed in 1915 CE. This is a
stark example of unsustainable modern fisheries mismanagement that was likely accelerated by fishing with
dynamite, which did unknown harm to other local species. Regardless, the same extremely abundant herring
populations that attracted unsustainable commercial fisheries would have been present in pre-contact times as a
very important and abundant food source for TWN.
Table 10.Summary of references to harvesting herring.
Summary of Results - Herring
Number of ethnohistorical references

57

Number of TWN TUS references

3

Maximum recorded harvest in ethnohistoric record

21,300 kg

Current availability to TWN in Burrard Inlet

nil

Estimated decrease in resource availability to TWN

>99%
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Figure 14. Herring harvesting locations identified in the literature review (does not include TWN TUS data).

41

Historical Ecology in Burrard Inlet: Summary of Historic, Oral History, Ethnographic, and Traditional Use Information

Eulachon
Eulachon (Thaleichthys pacificus) is a fish that was relatively rarely identified in the literature review (n = 35)
(Table 11). References to eulachon are largely restricted to the lower Fraser River, where they were seasonally
extremely abundant, but were also reported in Burrard Inlet and Indian Arm (Figure 15). Notably, eulachon was
only reported five times in the TWN TUS data.
Early historic descriptions of Fraser River eulachon indicate that these small fish were seasonally hyperabundant. The Fort Langley Journals, for example, describe eulachon in the Fraser River in 1828 CE and the
Indigenous eulachon fishery (MachLachlan 1998:60-61). In the late 19th century, the eulachon returns were
described as “vast” and “immense” (Department of Fisheries 1898:lix). The earliest reported commercial
landings of eulachon at New Westminster were about 4,500 kg in 1884 CE (Department of Fisheries 1885:264).
In 1898 CE, eulachon landings at New Westminster appear to have peaked at about 1,136,000 kg (Department of
Fisheries 1899:228). Eulachon harvests in Burrard Inlet were much more modest by comparison. In 1884 and
1885 CE, eulachon landings in Burrard Inlet were reported as 1,360 kg and 2,270 kg for “residents at Vancouver
and Port Moody and neighbourhood of Burrard Inlet, for home consumption”, respectively (Department of
Fisheries 1886:274). It is not clear where in Burrard Inlet this eulachon fishery was undertaken. There is
ethnographic evidence of eulachon in Indian River (Bouchard and Kennedy 1986:334), so it is possible that
eulachon traversed the length of Burrard Inlet on route to Indian River (Figure 15).
Observers noted decreased eulachon returns as early as 1887 CE: “These fish [eulachon] appear to be decreasing
in the Fraser River, whether from overfishing or other causes, I am unable to say; but I think the large amount of
traffic on the river by stern wheel steamers has a tendency to keep them away.” (Department of Fisheries
1888:238). In 1890 CE, the Fraser River eulachon fishery was described as a failure and noted that returns were
decreasing annually (Department of Fisheries 1891:182). However, as noted above, landings of Fraser River
eulachon appear to have rebounded to a peak in 1898 CE, though decreased thereafter. The modern very low
returns of eulachon stand in stark contrast to early historic and ethnographic accounts of hyper abundant
returns. Because eulachon is a major food for sturgeon, a decline in eulachon stocks certainly also had a negative
effect on sturgeon (Department of Fisheries 1899:lviii).
Eulachon are only reported in the late 19th century in Burrard Inlet, and Indian River around 1930 CE. The
absence of eulachon in TWN TUS data suggests that eulachon were absent or very rare in Burrard Inlet by the
1930’s CE. Presumably the modest population of Burrard Inlet/Indian River eulachon declined throughout the
early 20th century and became absent by around 1930 CE.
Table 11. Summary of references to harvesting eulachon.
Summary of Results - Eulachon
Number of ethnohistorical references

30

Number of TWN TUS references

5

Maximum recorded harvest in ethnohistoric record

1.136 million kg (Fraser River)
2,270 kg (Burrard Inlet)

Current availability to TWN in Burrard Inlet

nil

Estimated decrease in resource availability to TWN

>99%

42

2022 Fisheries Centre Research Report 30(2)

Figure 15. Eulachon harvesting locations identified in the literature review (does not include TWN TUS data).
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Marine Mammals
References to hunting marine mammals occur relatively rarely (n = 29) and are predominantly from oral history
and ethnographic sources (e.g., Bouchard and Kennedy 1986:319; George 1930; Matthews 1955:63; Wells
1987:183), rather than historic sources (i.e., first-hand observations) (Figure 16, Table 12). When Indigenous sea
mammal hunting is described in the study area, it is invariably about hunting seals, likely Harbour seal (Phoca
vitulina).
A famous TWN chief, Waut-salk (II) (~1770 to 1840 CE) was known as an accomplished seal hunter (George
1930), as was another contemporaneous chief, Kiyapilano (Johnson 2014:119-122). Killer whales and seals also
figure prominently in local oral histories. The TWN oral histories regarding Chief Waut-salk (II) and the killer
whales, or the young boy from Belcarra taken by the mother seal, are good examples of marine mammals in oral
histories (e.g., George 1997:1494; MacDonald et al. 1998:15; Wells 1966:22). TWN people have a close spiritual
relationship with killer whales that holds to this day. While seal hunting may have only made a modest
contribution to past TWN diets, the practice of seal hunting appears to have been held in very high esteem.
However, seal hunting is only rarely described in TWN TUS records, indicating that by the mid-20th century, seal
was rarely harvested by TWN people. There is no information indicating that TWN people stopped sealing
because of a decline in seal population, but rather this appears to be due to a social or cultural shift, where
hunting was now directed towards deer and other terrestrial game. This near cessation of sealing marks a
pronounced shift from 19th century and earlier practices, and it is not clear when this shift began. There are no
records of a commercial seal harvest in the study area, perhaps indicating that seal was not so abundant here as
to warrant intensive harvesting (e.g., Department of Fisheries 1885, 1886). Based on available information, it is
very difficult to assess the abundance of seals in early historic times. Any estimate of early 19th century or precontact seal populations in the study area would have to consider heavy levels of human harvesting.
There are a few references (n = 4) to early settlers harvesting whales in Burrard Inlet and the mouth of Howe
Sound (Barman 2005:64, 65; Matthews 1955:32, 210) (Figure 16). Whales were described as abundant in
Burrard Inlet in the 1860’s CE, as a local setter recalled that “he was thinking of going into whale fishing in the
inlet - as they abounded. He was going to use rockets (rocket driven harpoons)” (Barman 2005:64). Several
individuals were making a living by whaling in and around Burrard Inlet in the mid to late 19th century (Barman
2005:65; Matthews 1955:32), so local whales, either relatively resident or frequent visitors, must have been
abundant enough to support this small industry. No references specify the species of whale hunted, but these
were likely humpback whale (Megaptera novaeangliea), and less likely grey whale (Eschrichtius robustus).
However, in one instance, the description of a black and white whale hunted in Burrard Inlet clearly indicates it
was a killer whale (Orcinus orca) (Barman 2005:65).
Barman (2005:65) reports that the whaling industry around Burrard Inlet had collapsed around 1870 CE. There
are no recorded landings of whales in the study area in the 1880’s CE, when the regulatory literature begins,
indicating that there was no local whaling industry by that time (e.g., Department of Fisheries 1885, 1886). It
seems likely that local whaling drove down whale populations in the late 19th century, then the extensive
industrialization of Burrard Inlet dissuaded them from returning. Later accounts of whales and killer whales in
Burrard Inlet do not describe them in abundance, but more like periodic visitors (Bouchard and Kennedy
1976:119). For TWN, these visits often coincided with the death of their chiefs or leaders (George 1997:14941495; MacDonald 1998:15). While the information is admittedly sparse, in the mid-19th century, whales, likely
humpback whale and some killer whales, were relatively abundant in Burrard Inlet and the rest of the study area,
undoubtedly much more so than current whale populations.
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Table 12. Summary of references to harvesting marine mammals.
Summary of Results - Marine Mammals
Number of ethnohistorical references

20

Number of TWN TUS references

9

Maximum recorded harvest in ethnohistoric record

unknown

Current availability to TWN in Burrard Inlet

limited

Estimated decrease in resource availability to TWN

unknown
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Figure 16. Marine mammal harvesting locations identified in the literature review (does not include TWN TUS data).
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Other Fish
The remaining catch-all category of other fish includes species such as steelhead, skate, dogfish, snapper, trout,
perch, haddock, polluck, sea bream, and sardines (Table 13). Of these, steelhead and trout (n = 89), and snapper
(n = 34) were the most common. Steelhead and trout are rarely noted in the TWN TUS data, and conversely,
most of the references to snapper are from the TWN TUS data. Steelhead and trout were most often reported in
the lower reaches of the rivers draining into Burrard Inlet, while snapper was mainly reported in eastern Burrard
Inlet.
Table 13. Summary of references to other fish.
Summary of Results - Other Fish
Number of ethnohistorical references

186

Number of TWN TUS references

84

Maximum recorded harvest in ethnohistoric record

variable

Current availability to TWN in Burrard Inlet

very limited

Estimated decrease in resource availability to TWN

unknown but significant

Geographic Patterns
There are pronounced differences in the range and intensity of species harvested across the study area that
follow geographic differences in local ecology. The following sections briefly describe geographic harvesting
patterns across the study area.
Eastern Burrard Inlet
Eastern Burrard Inlet, defined as the waters of Burrard Inlet east of Second Narrows, including Indian Arm and
Port Moody Arm, is not well-represented in the historical data, but exceedingly well-represented by the TWN
TUS data. The main reason eastern Burrard Inlet is poorly represented in the historical data is because it was
relatively distant from the early centres of Euro-Canadian settlement within the study area – Vancouver/Inner
Burrard Inlet, and New Westminster. For this reason, the data for Eastern Burrard Inlet largely reflect conditions
in the second half of the 20th century. Several taxa, including cod, groundfish, crab, clams, and marine birds are
very well-represented in Eastern Burrard Inlet. Salmon are also well-represented, but in most cases were caught
in the lower reaches of rivers and streams draining into Eastern Burrard Inlet, rather than from the inlet itself.
The near-absence of herring within the TWN TUS data is notable, and no doubt reflects the collapse of all
Burrard Inlet herring fisheries by the late 19th century. Eastern Burrard Inlet hosted a suite of resident and
migratory marine species that were dietary staples to TWN people in the 20th century, but the extent to which the
collapse of keystone species like herring would have affected species that prey on them, such as salmon and
marine birds, is unknown.
Inner Burrard Inlet
Inner Burrard Inlet or Vancouver Harbour is defined as the area between First Narrows and Second Narrows.
This area is very well-represented in the historical data because it was a focal point of early Euro-Canadian
settlement, and very well-represented in the ethnographic data because of the extensive documentation of Coast
Salish peoples’ resource use in the vicinity of their reserves and other camp sites in this area (e.g., Matthews
1955). Salmon, crab, flatfish/groundfish, and clams are all well-represented in Inner Burrard Inlet, but the most
abundant and commonly noted resource here is herring. Prior to 1885 CE, Coal Harbour was a profoundly rich
herring spawning area, supporting the richest herring fishery in the study area, as well as a correspondingly large
number of waterfowl, fish, and sea mammals. However, this herring fishery collapsed by 1885 CE and has never
recovered thereafter. The cascading effects of the loss of a keystone species like herring on taxa that prey on them
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are difficult to estimate, but the loss of herring must have had associated negative impacts on salmon and marine
bird species here.
Outer Burrard Inlet
Outer Burrard Inlet is defined here as the area east of Point Atkinson and Point Grey and west of First Narrows,
inclusive of English Bay and False Creek. This area is well-represented in the historic data because of its
proximity to early Euro-Canadian settlement of the area, and in the ethnographic data from recorded Squamish
peoples’ resource harvesting in the area. The False Creek area appears to have been very resource-rich, and to
have hosted abundant resident and migratory species such as groundfish, marine birds, smelt, and sturgeon.
Additionally, flatfish/groundfish, marine birds, sturgeon, and herring are all-well represented in Outer Burrard
Inlet but smelt is by far the most commonly noted marine resource here. Smelt are reported as being seasonally
hyper-abundant at Kitsilano Beach, Jericho Beach and Spanish Banks in the late 19th century, but these fisheries
have been in decline since about 1904 CE and have been described as “destroyed” since the 1930’s CE (Safarik
2012:180). As with herring, it must be assumed that the loss of this keystone species would have affected taxa
that preyed on smelt, such as salmon and marine birds.
Point Grey to Point Roberts
The marine waters of the Salish Sea to the west of Point Grey and Point Roberts are dominated by the outflow of
the Fraser River and is well-represented in historical, TWN TUS and ethnographic data. Crab, groundfish,
marine birds (especially at the North Arm), sturgeon, but especially salmon all appear regularly in the literature
reviewed. Salmon, especially sockeye salmon, travel through this area on route to the Fraser River. The volume
of migratory sockeye passing through this area in historic times was astounding. The sockeye fisheries off of
Point Roberts were particularly rich. Sand Heads and Sturgeon Bank hosted rich groundfish and sturgeon
fisheries, respectively.
Lower Fraser River
The Lower Fraser River sub-area consists of the Fraser River downstream from the Coquitlam River, and
includes the North Arm, Middle Arm, South Arm, and Canoe Pass. This area is well-represented by all lines of
information reviewed and was a very rich fishing area for salmon, especially sockeye salmon, sturgeon, and
eulachon. Historical abundance and decline of sockeye and other species of salmon in this area is very welldocumented and widely recognized. But because of their early historic collapses, comparable abundance of
sturgeon and eulachon on the Lower Fraser River have generally gone unrecognized. The Lower Fraser River
area surely hosted the largest quantity of migrating salmon within the study area, and the resident sturgeon here
were also very abundant.
Boundary Bay
The Boundary Bay area consists of the waters and intertidal area between Point Roberts and White Rock. This
area is well-represented in historic and ethnographic information but is not well-represented in TWN TUS data.
Clams and crabs are the primary resources noted in the Boundary Bay area, though this area has been closed for
clam harvesting since 1972 CE.

Discussion
This review indicated that most resources or taxa showed a pronounced reduction in abundance through time,
and this trend was generally more extreme in Burrard Inlet than elsewhere across the study area. Early historic
accounts of salmon, herring, smelt, eulachon, sturgeon, flatfish, and marine birds invariably emphasize how
exceptionally abundant all these species were in certain places in certain seasons. The most significant decreases
in abundance were evident in herring, smelt, salmon, eulachon, sturgeon, and waterfowl populations. These
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ecological changes have occurred since the late 19th century, and it is certain that marine resources were far
richer in terms of abundance, biomass, population size, and diversity than observed in the late 20th and early 21st
centuries.
Population-level impacts vary by species, but some important species-specific trends are clear. Herring, smelt,
eulachon, and sturgeon fisheries in Burrard Inlet can all be accurately described as having completely collapsed
since First Contact in the late 18th century. Salmon populations, both the runs ascending rivers draining into
Burrard Inlet and the runs ascending the Fraser River, are markedly lower than they were in the late 19th century.
Sturgeon, once abundant in many parts of the study area, are greatly reduced in the Fraser River, and assumed
absent from Burrard Inlet. Clams, while still present, are closed to harvest across the study area due to
contamination. Flatfish and crab populations are considerably lower than they were in the late 19th century.
While changes are inherent to ecosystems and cause species population fluctuations within a natural range, this
review demonstrates that anthropogenic activities, such as poor fishery practices and pollution, drove many
species from a relatively stable, abundant historical state to collapse. For example, anthropogenic effects have
certainly reduced the abundance and availability of salmon, herring, smelt, shellfish, waterfowl, whales,
sturgeon, eulachon, and flatfish/ground fish in the study area. In other cases, this review cannot conclusively
determine specific processes driving these changes, as direct anthropogenic effects, indirect effects, and natural
environmental fluctuations may contribute to population changes to varying degrees. For example, reduced
abundance of some of taxa was at least partially driven by an anthropogenic-driven reduction of their prey
species, such as chinook and coho salmon that prey on herring, Southern Resident Killer Whales (SRKW) that
feed on chinook, sturgeon that forage on eulachon, and waterfowl that prey on herring, eulachon, and smelt.
Pacific cod may be the only species reviewed here that has undergone a reduction in abundance driven by
natural, rather than anthropogenic processes (Ketchen et al. 1983:1104). It is perhaps notable that the magnitude
of change in abundance of cod is much lower than the change identified for other species, such as herring and
smelt. But at present, we are not aware of any credible information that indicates natural, rather than
anthropogenic factors have reduced the abundance of salmon, crab, shellfish, waterfowl, flatfish/ground fish,
smelt, whales, herring, sturgeon, and eulachon in the study area.
This review of relevant ethnohistoric information and subsequent construction of a database was used to
describe early historic marine resource distribution across the study area, to identify local areas of resource
abundance, and where possible, to assess changes in resource abundance through time. While the temporal and
spatial coverage of the relevant data is uneven, this very large and rich body of information provides
unprecedented regional detail of two centuries of marine resource harvesting. Because one of the primary goals
of this research was to provide data to help reconstruct the pre-contact marine ecology of Burrard Inlet, it was
important to identify pronounced historic shifts in resource abundance to allow some assessment of earlier
historic and pre-contact conditions.
These results strongly indicate that anthropogenic factors have reduced the abundance of these taxa in the study
area from their pre-contact levels. However, the question of the magnitude of these reductions remains. In most,
if not all cases, the available information indicates that the magnitude of change since the late 18th century was
very large, and often occurred very suddenly. While this review can help inform future quantitative assessments
of these changes, we present an initial taxa-specific qualitative assessment of the magnitude of changes below.

Pre-Contact Salmon
Salmon, both the Fraser River’s sockeye and chinook, and North Shore rivers’ chum, coho, and pink, are an
important taxon that have undoubtedly undergone a profound reduction in abundance resulting from
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anthropogenic impacts. Considering Fraser River sockeye, Ricker (1987:i, 6-7) estimates 19th century big-year
sockeye runs (every fourth year) to be in the order of 100 million fish. If off-year runs (the three years between
big-year runs) were about one-fifth of the dominant runs, such off-year runs would have been around 20 million
fish (Ricker 1987:5). Recently, big-year sockeye runs have between about 10 to 25 million fish, with an average of
13.1 million in dominant years, and off-years are between half a million to five million fish (Fisheries and Oceans
Canada 2018:1, 19). This equates to about an 85% reduction in Fraser River sockeye from 19th century conditions,
and, presumably, from pre-contact conditions.
As discussed above, regulatory records of salmon returns, mainly chum, pink, and coho, to the rivers and
streams draining into Burrard Inlet begin only in the 1930’s CE (Hancock and Marshall 1986:22, 64-70), but it is
not clear how representative these data are of earlier abundance here. Calculations of chum escapement capacity
of the Indian, Capilano and Seymour rivers would provide upper bounds of the number of chum returning to
these rivers. Between 1934 and 1941 CE, the Indian River averaged around 19,000 returning chum per year, and
the Capilano River averaged about 7,000 chum per year (Department of Environment 1971:2, 6). Between 1947
CE and 1957 CE, chum returns to Indian River ranged from 1,500 to 35,000 fish, and from 35 to 3,500 on the
Capilano River (Hancock and Marshall 1986:22, 65). In 2017/2018 62,000 chum returned to Indian River (pers.
Comm. S. Taft 2021) (Table 2).
Returns of chum, the most important winter staple food for local Indigenous people, in such quantities do not
accord well with the significant Indigenous fisheries at these rivers in the 18th and 19th centuries (Bouchard and
Kennedy 1976:9, 1986:439; Carter 1972:48; Jenness 1934-36:316; Johnson 2014:24; Matthews 1955:55; Suttles
n.d.). Evidence indicates that dredging and altering the channel of the Capilano River has greatly impacted
salmon populations (Department of Environment 1971:50), and forestry activities may have similarly impacted
Indian River chum returns prior to the earliest fishery records.
In addition to the Fraser River, and the major rivers of the North Shore mountains, there are also many other
smaller streams in the study area that formerly supported salmon populations – such as Noon’s Creek, MacKay
Creek, Mossop Creek, Beaver Creek, and Still Creek, and many streams that have been modified out of existence
by urban infrastructure. While the individual returns to each of these streams was likely very modest, collectively
they supported large numbers of fish. Harris (1978:19) estimates that the numerous small salmon streams in the
Vancouver area formerly supported about 100,000 salmon and sea-run trout. Harris’ (1978:19) estimate is based
on the spawning capacity of those streams, rather than observed spawners. Based on Harris’ (1978) estimate for
Vancouver streams, the small streams of Burnaby, Coquitlam, Port Moody, North Vancouver, and West
Vancouver likely had a similar spawning capacity of salmon and sea-run trout (~100,000 fish). The reduction in
salmon returns to these small streams from 1792 CE to current times is close to 100%. In other words, while
these small streams may have supported up to 200,000 fish in pre-contact times, they now support close to zero
salmon.

Pre-Contact Crabs
As described above, evidence indicates that current crab populations are lower than in the 19th century and precontact times. Pollution, habitat loss and intensive fishing have all contributed to this decrease in crab
abundance (Ketchen et al. 1983:1109; Safarik 2012:13). Given that shoreline modification and water pollution are
more acute in Burrard Inlet than anywhere in the study area (Churchill 1953), it seems likely that Burrard Inlet
crab populations have probably experienced a greater decrease than populations elsewhere in the study area. The
magnitude of this decrease is difficult to estimate.
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Pre-Contact Clams and Other Shellfish
Clams and other shellfish, such as mussels and sea urchins, have certainly undergone a massive reduction in
abundance and availability for harvest in the study area, especially in Burrard Inlet. The factors driving this
reduction have been habitat destruction and pollution, documented as early as 1912 CE (Thompson 1913). Very
large areas of clam habitat in Burrard Inlet have been modified (infilled, hard-armoured, etc.) to the extent that
they now support no clams, as 949 ha of intertidal area has been converted to land or the subtidal zone since
1792 CE (Taft et al. 2021). Further, the entire study area is closed to bivalve harvest due to contamination. One
location, in the northern end of Indian Arm, has been intermittently available to TWN harvest since 2016 CE,
following years of work to ensure the clams are safe for consumption. The beach remains closed on an annual
basis until TWN demonstrates acceptable contamination levels following rigorous and ongoing sampling
adherent to Canadian Shellfish Sanitation Program standards, at which point it is opened to TWN harvest for
three days. This represents the total clam harvesting opportunity for TWN. In 2020 CE, TWN’s contaminant
testing did not meet required health standards, and no harvesting was permitted; in 2021, approximately 13 kg of
clams were harvested.
Even if harvesting was widely permitted, there can be no doubt whatsoever that recent or current clam stocks in
Burrard Inlet cannot be taken as an accurate reflection of pre-contact clam stocks here. However, estimating precontact clam stocks in Burrard Inlet and the broader study area is a difficult endeavour. Developing such an
estimate of pre-contact clam stocks here would have to be predicated on:
1) calculating the area and types of clam habitat available in pre-contact times based on historic
maps/charts (e.g., Richards 1859),
2) estimating the productivity of this habitat for littleneck clams, butter clams, and cockles (e.g., Quayle
and Bourne 1972), and
3) multiplying the total areas of types of clam habitat by the estimated productivity of each habitat type.
In addition to this calculation of the natural productivity of clam beds, an estimate would also have to consider
the existence of clam gardens within the study area. Clam gardens have been shown to increase the productivity
of clam beds (i.e., increased growth rate and size of butter clams, and increased ease in digging them) (Groesbeck
et al. 2014) and expand clam habitat (Lepofsky et al. 2015). Any clam gardens that may have existed between
First and Second Narrows in Burrard Inlet would have been destroyed by development well before they were
recognized as cultural features. Clam gardens have been documented on the Belcarra Peninsula and very likely
existed elsewhere in Burrard Inlet.
Collectively, all of the shellfish beaches of the study area must have supported very large clam stocks. Describing
a very productive butter clam beach near Comox, Quayle and Bourne (1972:36) indicate yields of about 100 tons
(imperial tons) of harvestable-sized butter clams per acre. Thompson (1913:49) estimates 275 acres of productive
clam habitat in Burrard Inlet, exclusive of the modified and polluted beaches in Vancouver Harbour of that time
(1912 CE), and this may be an under-estimate. If these beaches were even half as productive as Seal Island near
Comox, they would have yielded about 6.25 million kilograms (or 6,250 tons) of harvestable butter clams
available in Burrard Inlet. If one were to harvest only 1/6th of the available butter clams per year to maintain
stocks, about a million kilograms of butter clams could have been sustainably harvested per year. Similarly,
based on Thompson’s (1913:46) estimate of 4,480 acres (7 square miles) of prime clam habitat in Boundary Bay,
if those clam beds were also just half as productive as Seal Island, Boundary Bay could support 101.81 million
kilograms (101,810 tons) of harvestable butter clams, and allow sustainable harvests of about 17 million
kilograms of butter clams per year. We note that these calculations do not include littleneck clams or cockles.
While we are sure that a more detailed quantification of pre-contact clam habitat and more accurate estimates of
clam productivity per area would yield a more precise estimate, the simple calculation performed above
demonstrates that the pre-contact biomass of clams within the study area would have been considerable.
51

Historical Ecology in Burrard Inlet: Summary of Historic, Oral History, Ethnographic, and Traditional Use Information

Pre-Contact Waterfowl
Of all the taxa considered, estimating changes in the abundance of waterfowl is perhaps the most difficult. Early
historic accounts of waterfowl in Vancouver Harbour and False Creek describe acres of birds on the water
(Matthews 1955:34, 286), and TWN TUS data and ethnographic data similarly describes acres of birds on the
water just east of Second Narrows. Such large congregations of waterfowl were usually preying on forage fish
such as smelt or herring (Matthews 1955:286). If such congregations of waterfowl ever still occur on Burrard
Inlet, it must be a very rare occurrence. While quantification of pre-contact waterfowl abundance in the study
area is difficult, on a seasonal basis there must have been huge flocks of ducks and other waterfowl in the study
area.

Pre-Contact Cod
As discussed above, the taxon ‘cod’ used here includes several discrete species. Some of the species in this taxon
have displayed decreased returns that are probably derived from overfishing, but the abundance of other species
appears to be driven by natural processes, such as ecological conditions (Ketchen et al. 1983:1103-1104). It is
anticipated that pollution and overfishing have had negative effects on some of the cod species in the study area,
but it is not clear how to assess the magnitude of such effects.

Pre-Contact Sturgeon
Given early historic accounts of the abundance and size of sturgeon, and the clear historic trend of reduced
returns in fishing efforts as early 1900 CE, (Carrothers 1941:121; Department of Marine and Fisheries 1900:156),
current sturgeon populations are certainly only a small fraction of their former levels. This collapse of sturgeon
populations could be due to over-fishing, as over 500,000 kg of sturgeon were taken in 1898 CE (e.g.,
Department Fisheries 1899:228). Or the collapse of sturgeon could have been driven by the collapse of their
primary prey, Fraser River eulachon, as eulachon landings at New Westminster had peaked in 1898 CE
(Department of Fisheries 1899:228). In all likelihood, the combined stressors of loss of prey and overfishing by
settlers drove down the sturgeon population.
Recent research into white sturgeon abundances on the Lower Fraser River indicates that there are about 6,000
adult sturgeon within the study area (Nelson et. al 2018; 13-14). Comparing this small population of modern
sturgeon to the intensive Indigenous sturgeon fisheries of the early 19th century – perhaps rivalling salmon in
importance (Suttles 1998:182) – suggests that the earlier sturgeon populations must have been larger by orders
of magnitude.

Pre-Contact Flatfish/Groundfish
It is nearly certain that modern populations of flatfish and groundfish in the study area are but a small fraction of
what they were in early historic and pre-contact times. Overfishing and pollution had severe impacts to such fish,
especially in Burrard Inlet and at the mouth of the Fraser River (Ketchen et al. 1983:1108; Safarik 2012:96). It is
unclear if modern stock assessments allow reconstruction of the quantities of groundfish and flatfish available in
the study area in pre-contact times.

Pre-Contact Smelt
Smelt are certainly one of the marine resources in the study area that has undergone a dramatic reduction in
abundance. Commercial fishery records indicate that the smelt fishery in Burrard Inlet peaked in 1904 CE and
has steadily declined thereafter (Therraiult et al. 2002:12-13). Early accounts by settlers in the Kitsilano Beach,
False Creek, Jericho Beach, Spanish Banks, and Steveston describe hyper-abundant smelt in spawning season,
with schools of millions of fish at least (Matthews 2011:13-18, 28, 31). Unlike other fisheries, the smelt fishery did
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not collapse, but slowly shrank. As late as 1918 CE, settlers could still harvest huge quantities of smelt at
Kitsilano Beach using garden rakes (Matthews 1955:256). A substantial recreational smelt fishery still persisted
here in recent decades (Therraiult et al. 2002). Overfishing, pollution and loss of spawning substrate probably all
contributed to the reduction of smelt stocks here (Levy 1985:14; Therraiult et al. 2002:13). In light of this
information, the abundance of smelt in the late 19th century likely reflects pre-contact conditions.
Early fishery records of smelt harvests indicate commercial harvests of smelt in Burrard inlet of ~4,000 kg in
1888 CE (Department of Fisheries 1889). However, this is certainly too low to represent the total quantity of
smelt available in the study area, as this catch appears to just meet demand of local settlers (Therraiult et al.
2002:9) and does not include Indigenous use. The peak commercial smelt harvest in the study area came in 1911
CE with a catch of ~114,000 kg (Therraiult et al. 2002:26). This peak of ~114 tons of smelt likely represents an
unsustainable level of harvest. Thus, in pre-contact times smelt were seasonally hyper abundant in the study area
and could support harvests in the range of four to 100 tons per year.

Pre-Contact Herring
Of all the taxa considered in this study, herring appear to be one of the most severely negatively impacted in
historic times, nearly completely disappearing before the 20th century in Burrard Inlet. As discussed above, the
herring fishery east of First Narrows had collapsed by 1885 CE (Department of Fisheries 1885:259, 1888:246;
Matthews 1955:239), and in Outer Burrard Inlet herring fisheries had failed there by about 1915 CE (Fisheries
Branch 1917:261). This collapse was driven by poor fishery practices (i.e., fishing with dynamite) and pollution
(i.e., dumping processed herring offal into Coal Harbour) (Cole and Lockner 1989a:116; Matthews 1955:239).
Because of this, it is certain that modern herring stocks do not even remotely represent pre-contact abundance in
the study area.
There are very limited quantitative reports of herring harvests east of First Narrows, but reports indicate ~750 kg
of herring for consumption by local settlers, and 7260 L of herring oil produced at Spratt’s Oilery in 1884 CE
(Department of Fisheries, 1885:264-265). If herring meat is approximately 10% oil (Moss, 2015:644), then
Spratt’s Oilery must have received more than about 75,000 kg of herring in 1884 CE.
Commercial fisheries records began in 1885 CE, by which time the herring fishery in the Inner Harbour had
largely collapsed due to unsustainable harvesting practices and there was only one herring fishing vessel
registered in Burrard Inlet. Therefore, the quantity of herring harvested for processing into oil was not
quantified, although it was likely considerable (Department of Fisheries 1885). In 1887 CE, about 14,000 kg of
herring were commercially harvested in Outer Burrard Inlet, following the 1885 CE collapse of the herring
fishery east of First Narrows (Department of Fisheries 1888:260). It is important to bear in mind that herring
was always described as more abundant east of First Narrows, especially in Coal Harbour, than elsewhere in the
study area where early settler accounts describe schools of millions of fish prior to 1885 CE (Matthews 1955:52).
Elsewhere in the Salish Sea, reports of herring schools measuring miles in length seem incredible by modern
standards but were apparently typical prior to heavy levels of commercial harvesting (Carrothers 1941:110). As
late as 1973 CE, Nelles (1978, cited in MacDonald and Chang 1993:65) estimated 1,000-2,000 tons of herring in
Vancouver Harbour in late August, but no commercial fishery is reported at this time. This weak quantitative
data leaves a very wide scope for estimating pre-contact herring stocks in the study area, but sustainable harvests
of more than 100 tons seems justifiable.

Pre-Contact Eulachon
Eulachon is another species whose modern populations are surely but a small fraction of their early historic and
pre-contact numbers. While Fraser River eulachon are currently an endangered species, in the late 19th century
they were described as “immense” (Department of Fisheries 1898:plix). Recent estimates indicate that modern
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Fraser River eulachon populations have fallen by about 98% since 2000 CE alone (COSEWIC 2011:xii, 57). Given
that eulachon populations in 2000 CE may have already decreased by 90% in the 20th century (COSEWIC
2011:53), total reduction must have been more than 99% since pre-contact times.
This decrease in eulachon abundance began shortly after 1898 CE, when landings peaked in New Westminster at
about 113,000 kg (113 tons) (Department of Fisheries 1899:228), and in the following decade averaged about 100
tons per year in the study area (Ricker et al 1954). Research indicates that average annual eulachon spawning
biomass in the Lower Fraser River would have been about 1,000 tons, and maximum spawning biomass would
have been about 2,000 tons (COSEWIC 2011:57). One-thousand to two-thousand tons of eulachon seasonally
ascending the Fraser River represents a significant food source for Indigenous people and food for one of their
preferred prey species – sturgeon. Pre-contact sustainable harvests of many hundreds of tons of eulachon by
Indigenous people seems justifiable.

Pre-Contact Marine Mammals
The literature review did not identify any quantitative descriptions of marine mammal harvests in the study area.
However, whales were commercially hunted by settlers in the study area in the mid to late 19th century, and seals
were regularly hunted by TWN peoples in pre-contact times, but the current data do not allow estimation of precontact abundances. Given the collapse of local salmon and forage fish fisheries in the study area, and the high
degree of development and pollution, marine mammal populations must have been higher here in pre-contact
times.

Conclusion
In the nearly 230 years since First Contact between Indigenous and European people in Burrard Inlet, the
marine ecosystem here has undergone a series of profound changes, resulting from poor fishery practices,
pollution, and habitat destruction. The extent and timing of these changes have not been well-documented and
are not widely appreciated within the recent scientific literature. A major issue underlying this misunderstanding
of the historic conditions of the marine ecology of Burrard Inlet is the shifting baseline syndrome, whereby each
generation of researchers assumes that recent observed ecological conditions are the historic baseline conditions
(Pauly 1995). To gain a better understanding of pre-contact baseline ecological conditions in Burrard Inlet, and
to assess the scope and magnitude of negative impacts to key species, an extensive review of historic, archival,
ethnographic, TUS and other relevant materials was undertaken.
This review of 117 sources identified 6,192 references to harvesting of marine species, 1,424 from ethnohistoric
sources (i.e., historical, ethnographic, cartographic, oral history, place names), and 4,768 references derived
from TWN TUS data within the study area. This body of information provides unique insight into the past
abundance of species across the study area and identifies key periods of change. Almost all the taxa identified in
the literature review displayed evidence for decreased abundance in modern compared to early historic times,
and in many cases, this decrease was profound.
In many cases, significant change in taxa abundance was identified as early as 1870 CE (whales), and by about
1910 CE, many important species had undergone tremendous decreases in abundance. Because of the
importance of forage fish in supporting higher trophic levels, the successive collapses of herring (1885 CE),
eulachon (1899 CE) and smelt (1930’s CE) may have been the most significant impacts to the marine ecosystem
as a whole. While the relative importance of overfishing, loss of prey species, pollution and habitat destruction
varies for each taxon, major reductions and abundance were also identified for salmon, sturgeon, groundfish,
clams, crab, and waterfowl. Based on the magnitude of reduction in taxa abundance, and the early date of noted
reductions, it is absolutely certain that the marine ecology of the study area had become badly degraded by the
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middle of the 20th century when biological and ecological studies of the region began. For all taxa reviewed save
for some cod, modern abundances are estimated as ranging from less than 1% to 50% of their mid-19th century
and pre-contact levels.
Early fishery records and first-hand accounts of presently rare taxa demonstrate that before about 1870 CE, the
study area was exceedingly ecologically rich in both resident and migratory species. But even by 1885 CE, at least
two major ecological impacts had already occurred. Local whale populations had collapsed by about 1870 CE
(Barman 2005:65), and herring ceased to return east of First Narrows within Burrard Inlet by 1885 CE
(Department of Fisheries 1885:262, 263).
Given that there is no evidence of major impacts to the marine ecology from 1792 CE and 1870 CE, the pre-1870
CE conditions were probably nearly identical to the pre-contact (~1700 CE) ecological conditions. Accurate
characterization of the pre-contact marine ecological conditions in the study area requires inclusion of the
following taxa in the approximate abundances:
• Salmon. Sockeye salmon were seasonally available in the Fraser River in runs of 20 to 100 million fish,
smaller salmon rivers and streams supported hundreds of thousands of chum, pink, and coho salmon.
• Crabs. Crabs were abundant in large quantities along much of the shoreline and intertidal parts of the
study area.
• Clams/shellfish. Shellfish, especially clams, were abundant in Burrard Inlet and particularly so in
Boundary Bay. Estimates of former productivity indicates sustainable harvests of one million kilograms
of butter clams alone in Burrard Inlet.
• Waterfowl. Waterfowl were seasonally exceedingly abundant in the study area, in flocks covering acres,
in association with spawning forage fish.
• Cod. Several resident species of cod were abundant in the study area, especially in eastern Burrard Inlet
and Indian Arm.
• Sturgeon. Sturgeon were very abundant in the Lower Fraser River, the mouth of the Fraser River and
False Creek, with populations orders of magnitude larger than current populations.
• Flatfish/groundfish. Several resident species of flatfish/groundfish were formerly very abundant in the
shallow and intertidal waters of the study area, especially eastern Burrard Inlet and the mouth of the
Fraser River.
• Smelt. Smelt formerly spawned in huge numbers (i.e., hundreds of tons of fish) on the beaches of Point
Grey between False Creek and Spanish Banks.
• Herring. Herring formerly spawned in Burrard Inlet both east and west of Second Narrows. The
quantities of these herring schools are unknown but are certainly many millions of fish at least.
• Eulachon. Eulachon were seasonally hyper abundant in the Fraser River and runs could include one to
two-thousand tons of fish.
• Marine mammals. Whales and porpoises were probably more abundant within the study area in precontact times, while seals and sea lions may have been less abundant.
The results of this research have important implications for modern local ecological restoration efforts. While the
historic reduction in salmon abundance is generally documented, and salmon habitat enhancement measures
are common practice, the profound discrepancy between modern and early historic forage fish (herring, smelt,
eulachon) abundance has not been widely appreciated, and comparable habitat enhancement measures are
much less common. Because forage fish have probably displayed the greatest reduction in historic abundance,
and they are keystone species, restoration of these species would support other species, including salmonids.
Indeed, any efforts towards re-establishing the pre-contact ecological richness of the study area will require
significant investment in enhancing herring, smelt and eulachon abundance.
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