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Abstract
Canada’s Wild Salmon Policy (WSP) offers a framework for conserving the genetic and geographic diversity of wild Pacific

salmon. A cornerstone of the Policy is the annual assessment of endangered status for each Conservation Unit (CU). We evalu-
ated the extent of monitoring as a foundation for WSP implementation and its goal of safeguarding salmon diversity. Publicly
reported annual counts of spawning populations have declined by 32% since the Policy’s release, driven largely by reductions
in high-quality surveys. Synchrony among spawning populations within CUs is low and variable, underscoring the limitations
of relying on indicator populations to represent CU-level trends. Nearly half of Canada’s Pacific salmon CUs with publicly avail-
able data currently lack sufficient information to assess status using the recent generational metric, with 27 additional CUs
having insufficient data since the Policy’s release. This erosion of population-level spawner data compromises the ability to de-
tect biological change and inform timely conservation responses. Rebuilding broad and representative monitoring programs
is essential to fulfill the WSP’s core commitment to conserving wild salmon diversity.
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Introduction
Pacific salmon (Oncorhynchus spp.) underpin ecosystems,

cultures, and economies in Canada. Within each species, hun-
dreds of locally adapted spawning populations contribute to
biodiversity, resilience, and ecosystem stability (Groot and
Margolis 1991; Hilborn et al. 2003; Schindler et al. 2010).
Overfishing and habitat loss over the last century have in-
fluenced widespread declines in abundance and diversity in
British Columbia (BC) and Yukon (Slaney et al. 1996; Price
et al. 2019, 2021; PSF 2025). Climate change is further com-
pounding risks to salmon diversity by driving shifts in mi-
gration timing, life histories, and productivity (Cline et al.
2019; Oke et al. 2020; Crozier et al. 2021). In response to con-
servation concerns, Canada developed the Wild Salmon Pol-
icy (WSP), with an overarching goal to “restore and maintain
healthy and diverse salmon populations and their habitats”
(DFO 2005).

The WSP outlines a science-based framework for assessing,
managing, and protecting Pacific salmon populations. Intro-
duced in 2005, the WSP was seen as transformative for shift-
ing salmon management toward conservation-first principles
(Cohen 2012), and timely as it addressed long-standing con-
cerns about declining salmon populations and insufficient
monitoring (Office of the Auditor General of Canada 1999,
2004; Irvine 2009). The Policy also was seen as a response
to widespread criticism of Canada’s management of Pacific
salmon, and the demand for stronger oversight, improved

data collection, and ecosystem-based conservation strategies.
The main feature of the WSP is the Conservation Unit (CU)
concept, which recognizes distinct groups of salmon spawn-
ing populations as a key scale for monitoring and manage-
ment. While the WSP provides a clear roadmap for safeguard-
ing the genetic and geographic diversity of wild salmon, its
success depends on effective implementation.

Assessment is a key pillar of the WSP. The first of six
strategies (i.e., Strategy 1) outlined to implement the Pol-
icy is the Standardized monitoring of wild salmon status (DFO
2005). This strategy identifies three levels of monitoring pro-
grams to assess the annual status of Pacific salmon: (1) Indi-
cator systems——comprehensive programs involving quantita-
tive information on spawning adults that enable estimates
of productivity and sustainable rates for exploitation, (2) In-
tensive monitoring——annual counts of salmon to provide con-
sistent indices of spawners between years, and (3) Extensive
monitoring——salmon counts across broad areas to examine
spatial patterns in trends. Each level involves the acquisition
of quantitative information on spawning adults. The WSP
further states that a statistically based monitoring plan will
be designed for each CU with the aim to “assess the annual
abundance of the CU and the distribution of spawners”. As
outlined in the Policy, assessment results based on metrics
rooted in spawner abundance for each CU will determine
the biological status of the CU, and the CU’s assigned sta-
tus will then help guide resource management planning and
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Fig. 1. Flow diagram displaying how the annual monitoring of salmon spawning abundance feeds into biological status assess-
ments for Conservation Units (CU) under Canada’s Wild Salmon Policy. The CU’s assigned status will then guide the extent of
management intervention, with subsequent monitoring informing whether management measures were successful or requir-
ing further intervention.

conservation decisions (Fig. 1). For example, when spawner
abundance is high and a CU’s status is assessed as healthy
(Green), the need for management intervention will be low.
However, when spawner abundance is low and a CU’s sta-
tus is assessed as at risk (Red), a detailed assessment of im-
pacts from fishing and habitat degradation should be trig-
gered and a response initiated to protect the fish, reduce the
potential risk of further loss, and to restore diminished abun-
dance (DFO 2005). Subsequent annual monitoring of spawner
abundance can then be used to evaluate population- and CU-
level responses to recovery actions and management effec-
tiveness. Thus, the acquisition of annual numbers of adults
returning to spawn in each CU, and the distribution of spawn-
ers across populations within CUs, is fundamental to the on-
going assessment of population health and management ef-
fectiveness, and the application of conservation decisions as
part of the WSP.

The goal of our paper is to evaluate the extent of monitor-
ing wild salmon populations, both as a foundation of WSP im-
plementation and its goal of safeguarding salmon diversity,
and as a targeted update of previous assessments (e.g., Price
et al. 2008, 2017). Specifically, we measure trends in pub-
licly reported monitoring data on spawning salmon over the
life of the Policy, evaluate synchronization dynamics among
spawning populations within CUs, and quantify the number
of salmon CUs with sufficient data to assess biological status
using the recent generational trend metric.

Methods
We examined stream-specific spawner estimates for the

five major Pacific salmon species in Canada: Oncorhynchus
tshawytscha (Chinook), Oncorhynchus keta (chum), Oncorhynchus
kisutch (coho), Oncorhynchus gorbuscha (pink), and Oncorhynchus
nerka (sockeye). These data are contained in Canada’s De-
partment of Fisheries and Oceans (DFO) salmon spawner

database, NuSEDS, and include documented spawning pop-
ulations monitored in BC and Yukon between 1950 and
2023. NuSEDS is the most comprehensive, publicly accessible
dataset for annual spawning salmon counts in Canada, widely
used by DFO for fisheries management and by independent
researchers for conservation science. While NuSEDS records
typically undergo case-specific processing prior to formal sta-
tus assessments (e.g., Grant et al. 2011), such verified data are
not available in public form. We therefore used the data pro-
cessed by Atkinson et al. (2025) for our large-scale review,
which applied consistent rules for correcting likely errors
and omissions. These data were derived from two NuSEDS
files: (1) All Areas NuSEDS——contains annual counts of spawn-
ing fish, and (2) Conservation Unit Census Sites——associates
each census location (which we assume to be a unique spawn-
ing population) to its respective CU (DFO 2025). Datasets were
then merged to link each spawning population’s time series
to its respective CU and are available online (Carturan and
Peacock 2024).

We quantified annual monitoring of spawning salmon at
two levels: (1) spawning population——an isolated group of
salmon of a particular species that spawn at a specific loca-
tion, and (2) CU——spawning populations that may be aggre-
gated into species-specific CUs determined by geographic and
genetic similarities (Holtby and Ciruna 2007; Fig. 2). We de-
fined a spawning population as “monitored” in any given year
if it had a numeric estimate of spawning fish, including zero
counts; a CU was defined as monitored if it had at least one of
its component populations with a numeric estimate reported
in NuSEDS.

The NuSEDS data used in our analysis do not necessarily
capture the full breadth of annual monitoring effort, and
data quality and availability can vary among spawner pop-
ulations, CUs, and years. However, NuSEDS is composed of
the largest subset of spawner data made publicly available
for independent assessments. Estimates for some years and
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Fig. 2. Flow diagram displaying the spawning abundance data structure for Pacific salmon outlined in Canada’s Wild Salmon
Policy and used in the manuscript to assess population-level synchrony and adequacy of annual monitoring for status evalua-
tion. Here, coho salmon (Oncorhynchus kisutch) are divided into 44 Conservation Units; one of which is Juan de Fuca–Pachena,
with 26 indicator and non-indicator spawning streams (adapted from Holtby and Ciruna 2007).
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spawning populations not in NuSEDS may exist elsewhere
(e.g., Winther et al. 2024; JTC 2025). Yukon Chinook and
chum are a clear example of this, where only 9 of 15 reported
CUs have a spawner survey record in NuSEDS since the adop-
tion of the WSP——none since 2008——despite recent surveys be-
ing reported through other sources. Thus, the decline in an-
nual spawner estimates for this region and period is likely
more a reflection of change in reporting rather than actual
monitoring effort.

While 420 Pacific salmon CUs were originally described
(Holtby and Ciruna 2007), the total number and composition
continue to evolve (Wade et al. 2019). Of the 391 CUs listed
in NuSEDS, 343 are identified as Current. Because of known
Yukon reporting gaps, we include only Current CUs associated
with BC (n = 328; but see our Supplementary Material A) in
our assessment of monitoring trends at the CU level and how
they relate to evaluations of CU status. We excluded CUs listed
as Extirpated because they are no longer monitored. We also
recognize that delays inherent in the verification and data
entry process for spawner surveys may result in a time lag
in NuSEDS reporting, which could be mistakenly interpreted
as reduced monitoring effort. To account for this, we include
data only to 2022. While similar challenges are encountered
with data before the mid-1990s——where verification and en-
try of earlier records varies by species and area——we assume
that these data are accurate.

We were interested to know whether any observed changes
in salmon spawner survey coverage reported in NuSEDS over
time were related to the quality of the estimates. For ex-
ample, if the number of annual spawner estimates had de-
clined recently, was the decrease associated with a reduction
in number of low-quality surveys reported? If so, perhaps the
reduction in total surveys indicates a transition toward more
reliable data collection, rather than a degradation of monitor-
ing capacity. Here, we used linear regression to quantify the
rate of change in monitoring effort between survey records
classified as high-quality (High) versus low-quality (Low) in
NuSEDS (stream_survey_quality column in the cleaned data file)
since the adoption of the WSP.

Certain spawning populations are classified as
“indicators”——representative systems used to infer trends
in adjacent, under-monitored, populations——based on the
consistency of monitoring effort, the reliability of the result-
ing spawner estimates, and the methods of obtaining these
fundamental data (English 2016). Indicator spawning popu-
lations are reported in the CU Census Sites dataset within
“IS_INDICATOR” field. While some indicator designations
in NuSEDS may not necessarily reflect those populations
used in local management, our analysis uses the only pub-
licly available classifications. We were interested to know
whether indicator populations are more or less likely to
be reliable “indicators” of the number of salmon returning
annually to other “non-indicator” spawning populations
within each CU in a future of increasing environmental
change. Specifically, for each CU with at least one indicator
spawning population with continuous data, we calculated
annual synchrony using a backward-looking 18-year rolling
window (i.e., each annual synchrony estimate incorporated
18 years of data——the period of interest since the adoption

of the WSP) using the synchrony function in the R package,
codyn——Community Dynamics Metrics (Hallett et al. 2022;
R Core Team 2024). For each CU, we computed synchrony
scores by iteratively pairing each indicator spawning popu-
lation with at least one non-indicator spawning population
with data in the CU using the Loreau and de Mazancourt
(2008) metric. To maintain consistent pairwise correlations,
we included only indicator populations with complete time
series, and retained all non-indicator populations within CUs
provided that each year contained at least one non-indicator
to pair with each indicator. Pink salmon were excluded from
the analyses because of their distinctive even- and odd-year
population cycles. Of the 328 currently listed CUs in BC,
only 22 CUs met the above criteria and were included in our
analysis. The resulting synchrony scores for each pairing of
indicator and non-indicator populations were then averaged
to produce a single annual synchrony value per CU. A sum-
mary of the number of CUs, indicator spawning populations,
and non-indicator spawning populations included in the
synchrony analyses for each species is reported in Table 1.

We sought to understand how monitoring effort for salmon
spawning populations relates to our ability to assess the bio-
logical status of CUs. One simple metric for biological status
assessments recommended by DFO is recent generational av-
erage spawner abundance, which underpins both relative- and
absolute-abundance metrics under the WSP (Holt et al. 2009).
This offers a valuable contrast to DFO’s formal status as-
sessment process, which incorporates vetted data and addi-
tional metrics but typically requires substantially more time
to complete. We quantified the number of CUs with sufficient
spawner data over the most recent generation——which we
compared to previous generations——to rapidly evaluate how
many CUs have sufficient information to support simplistic
biological status evaluations. A CU was classified as having
sufficient data if it had at least one component spawning pop-
ulation with a numeric estimate (including zero counts) re-
ported in NuSEDS over the recent generation, with no more
than one missing year (with the assumption that 1 year can be
reasonably infilled given that geometric mean is relatively ro-
bust). No missing years were permitted for pink salmon. Gen-
eration lengths were assigned based on the average age-at-
maturity for each species and spawning region. For example,
sockeye, chum, and Chinook in north coast regions (Smith In-
let to transboundary rivers) were assigned a generation time
of 5 years, whereas all other populations of these species were
assigned 4 years. All coho populations were assigned a gener-
ation time of 3 years, and all pink populations a generation
time of 1 year. We emphasize that our goal is not to formally
assess biological status or duplicate ongoing assessment pro-
cesses, but rather to provide a rapid evaluation of the extent
of data availability related to monitoring effort that could af-
fect the assessment of population health.

Results
There are 6766 unique census sites (i.e., assumed spawn-

ing populations) identified in NuSEDS for Pacific salmon in
BC and Yukon; reported annual monitoring of these popula-
tions has ranged from 1134 (1952) to 2776 (1986; Fig. 3). The
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Table 1. Summary table of data included in synchrony analysis using 18-year rolling win-
dows, including the Conservation Units (CUs) of each species, region of occurrence in British
Columbia, number of Indicator spawning populations with continuous time series (1988–
2022), and number of associated non-indicator spawning populations for each CU.

Species
Conservation

Unit Region
Number of Indicator

populations
Number of non-Indicator

populations

Chinook CK-10 South coast 2 10

Chinook CK-11 South coast 4 9

Chinook CK-12 South coast 10 23

Chinook CK-27 South coast 1 13

Chinook CK-31 South coast 3 50

Chinook CK-53 North coast 1 9

Chum CM-04 South coast 8 130

Chum CM-08 South coast 1 34

Chum CM-10 South coast 7 153

Chum CM-15 South coast 1 44

Chum CM-20 North coast 6 44

Coho CO-08 South coast 2 26

Coho CO-09 South coast 2 19

Coho CO-11 South coast 1 44

Coho CO-12 South coast 1 79

Coho CO-13 South coast 4 74

Coho CO-16 South coast 1 20

Coho CO-17 South coast 4 88

Sockeye SEL-03-04 South coast 1 2

Sockeye SEL-06-13 South coast 3 4

Sockeye SEL-06-14 South coast 16 24

Sockeye SEL-09-03 South coast 2 60

Sockeye SEL-21-02 North coast 1 19

Fig. 3. Annual number of Pacific salmon populations with a
spawning estimate reported in NuSEDS in British Columbia
and Yukon between 1950 and 2022. Vertical dash line is 2005,
the year Canada’s Wild Salmon Policy was released. Black line
is 5-year running average trend.

average number of spawning populations enumerated annu-
ally has declined by 32% in the years since the adoption of
the WSP (x̄ = 1431 populations; 2005–2022) compared to the
50-year average prior to the Policy (x̄ = 2151 populations;
1950–2004). While most spawner surveys prior to the mid-
1990s were not evaluated for quality of coverage, the num-
ber of spawner surveys reported as High quality since 2005
has declined by 14% (slope = −0.63, R2 = 0.22), whereas the
number of reported Low quality surveys has increased by 34%
(slope = 4.53, R2 = 0.17; Fig. 4) over the same period.

The annual number of CUs in BC with at least one compo-
nent spawning population that was monitored has declined
by 12% (from 210 CUs in 2005 to 185 CUs in 2022), such that
only 56% of currently listed (51% of all) Pacific salmon CUs
reported in NuSEDS were monitored in the most recent year
(Fig. 5). A total of 195 (of 328) currently classified CUs in BC
have at least one indicator spawning population with survey
data reported in NuSEDS since 1950. However, the number
of CUs with at least one monitored indicator population has
steadily declined from 172 CUs in 2005 to 131 CUs in 2022,
such that only 46% of CUs (n = 151) on average had an indica-
tor spawning population that was monitored since the WSP
(Fig. 5).
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Fig. 4. Trends in the annual number of salmon spawning sur-
veys based on quality of coverage reported: High (grey cir-
cles), Low (black triangles), Unknown (red stars). Black lines
are fitted linear regression trends. Vertical dash line is 2005,
the year Canada’s Wild Salmon Policy was released.

Fig. 5. Percentage of current Pacific salmon Conservation
Units (CU) surveyed annually (i.e., at least one component
spawning population within a CU with a numeric estimate)
since the adoption of Canada’s Wild Salmon Policy in 2005.
Black dots are the percentage CUs with either indicator or
non-indicator populations monitored, and grey dots are the
percentage CUs with indicator populations monitored. Black
and grey lines are 3-year running average trends.

For those CUs with an indicator spawning population, an-
nual synchrony in spawning abundance——estimated with 18-
year rolling windows——was low and highly variable across
CUs and species over the last two decades, ranging from 0.001
to 0.999 (Fig. 6). However, synchrony patterns across CUs
within species differed. For example, synchrony across Chi-
nook CUs has been broadly trending upwards since the WSP,
yet modestly trending downwards for sockeye over the same
period. For Chinook, the 18-year period between 2004 and
2021 had the highest synchrony (0.750) across CUs, whereas

the period between 1988 and 2005 had the lowest synchrony
(0.289); these periods were reversed for sockeye, where syn-
chrony across CUs was highest (0.656) between 1988 and
2005, and lowest (0.306) during 2004 and 2021.

Our rapid evaluation of publicly reported spawner data
shows that 46% of Canada’s Pacific salmon CUs have insuf-
ficient information over the most recent generation to assess
biological status (Fig. 7). Since the adoption of the WSP, 27
additional CUs in BC (identified as Current) have insufficient
data reported in NuSEDS to assess status. Combined, Chinook
and sockeye account for roughly 60% (16 of 27) of the increase
in CUs with insufficient data since the WSP, followed by coho
(6 CUs; Fig. 8). Sockeye salmon are by far the species with the
highest proportion of currently listed CUs in BC with insuf-
ficient data (58%; 99 of 170) to assess status over the most
recent generation. Chum salmon have the lowest proportion
of CUs with insufficient data (21%), followed by coho, pink,
and Chinook with 22%, 25%, and 28%, respectively.

Discussion
The assessment of Pacific salmon populations and their

habitats is a key pillar of Canada’s WSP, requiring the evalua-
tion of the annual number of salmon returning to spawning
grounds for each CU. Despite the foundation of monitoring
as part of the WSP, annual counts of spawning salmon be-
gan a downward trend four decades ago that has persisted
throughout the life of the Policy, such that these reported
counts are now at their lowest level in 70 years. Spawner in-
formation at the CU level reported in NuSEDS has similarly
declined to its lowest level, such that only 56% of currently
listed (51% of all) Pacific salmon CUs have at least one esti-
mate of spawning salmon in the most recent year. Our rapid
assessment of publicly available data suggests that nearly one
half of CUs in Canada have insufficient data to determine
their current state of health. A rich legacy of information
on spawning salmon is eroding and likely compromising the
ability to undertake assessments that would otherwise in-
form conservation-based management decisions required to
safeguard diversity.

The variability in synchrony among spawning populations
suggests that a reliance on specific indicators will only cap-
ture a fraction of temporal fluctuations in abundance pat-
terns observed within CUs. Indicator spawning populations
are often regarded as reliable proxies for fluctuations in
spawning abundance among nearby non-indicator popula-
tions (English 2016). We found that, although numbers of
salmon returning to indicator and non-indicator spawning
populations within CUs are highly variable and at a rela-
tively low level of synchrony, some modest directional pat-
terns at the species level were apparent. For example, syn-
chrony across Chinook CUs has broadly trended upward since
the WSP, yet modestly trended downward for sockeye over
the same period. Nonetheless, the strongest pattern that
emerged from our analysis is that synchrony among spawn-
ing populations within CUs generally fluctuated randomly
and independently. This lack of within-CU synchrony could,
at least in part, be influenced by poor survey quality and
data gaps, particularly among non-indicator populations that

C
an

. J
. F

is
h.

 A
qu

at
. S

ci
. D

ow
nl

oa
de

d 
fr

om
 s

ta
gi

ng
.c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

M
ic

he
lle

 W
el

sh
 o

n 
01

/0
7/

26
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.1139/cjfas-2025-0123


Canadian Science Publishing

Can. J. Fish. Aquat. Sci. 83: 1–11 (2026) | dx.doi.org/10.1139/cjfas-2025-0123 7

Fig. 6. Annual degree of synchrony in spawning escapement for each Conservation Unit (CU; thin coloured lines) with indicator
spawning populations for each Pacific salmon species. Each year is the end of the 18-year rolling window. Thick coloured
lines are the arithmetic mean synchrony score across the CUs listed in Table 1. A synchrony score of 1 denotes complete
synchronization, whereas a synchrony score of 0 denotes complete asynchrony.

Fig. 7. Percentage of Pacific salmon Conservation Units (CU)
in Canada with sufficient spawner survey data to assess bio-
logical status each year based on the single generation abun-
dance metric. Vertical dash line is 2005, the year Canada’s
Wild Salmon Policy was released.

are less frequently monitored. However, even when evaluat-
ing CUs with survey data of relatively high-quality and low
numbers of indicator/non-indicator pairings, these popula-
tions were most often not in sync——suggesting that this pat-
tern may more likely reflect the inherent response diversity
of salmon populations to their environment. Such a con-
sistently weak synchrony signal underscores the need for
caution in over-relying on indicator populations to repre-
sent CU-level trends. To strengthen future assessments, we

recommend that indicator designations be periodically re-
viewed and reported, with a commitment to monitor these
populations consistently, and to evaluate their ongoing effec-
tiveness as proxies for under-monitored systems.

What might an effective monitoring program look like
to adequately capture population trends at the CU level?
Broadly, the WSP provides the framework: “a statistically
based and cost-effective monitoring plan will be designed for
each CU…to assess the annual abundance of the CU and the
distribution of spawners” (DFO 2005, page 19). Specifically,
monitoring efforts for Pacific salmon should minimize miss-
ing data, maximize the number of populations monitored,
and ensure that the diversity of population trends within
CUs is represented. Evidence from simulations shows that in-
creasing the proportion of missing data can severely weaken
the ability to classify conservation status correctly, and that
monitoring a larger number of spawning populations——even
with less precise estimates——is more informative than obtain-
ing highly precise counts for just a few sites (Holt et al. 2011).
When populations exhibit differing trends, rotating surveys
among diverse sites helps detect shifts in abundance and dis-
tribution that could be missed by repeatedly monitoring only
high-abundance indicator populations (Urquhart and Kincaid
1999; Peacock and Holt 2012). Notably, the power to detect
real declines is higher when monitoring covers more popula-
tions consistently over time. The geographic distribution of
spawners within a CU (i.e., within-CU diversity) is itself an im-
portant indicator of population health (Holt et al. 2009), and
an assessment program that focuses only on designated in-
dicator streams could easily miss important and significant
changes in both the number of spawners and the availability
of habitat (Peacock and Holt 2012). When combined, strate-
gic sampling approaches with multiple measures——including
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Fig. 8. Number of Conservation Units (CU) of each Pacific salmon species in Canada with sufficient spawner survey data to
assess biological status each year based on the single generation abundance metric (CK, Chinook; SX, sockeye; CO, coho; CM,
chum; PK, pink). Vertical dash line is 2005, the year Canada’s Wild Salmon Policy was released.

abundance, trends, and spatial distribution——that outline
clear thresholds for conservation concern, can make moni-
toring programs better able to capture population trends at
the CU level under increasing environmental change.

Sockeye salmon are culturally vital, economically impor-
tant, and comprise the greatest diversity of CUs among Pa-
cific salmon in Canada; yet, this species has the highest pro-
portion of CUs with insufficient spawner data to assess sta-
tus. Because of their strong site fidelity and complex life his-
tories, lake-type sockeye salmon exhibit substantial genetic
differentiation among populations, resulting in a large num-
ber of designated CUs. While this assessment of high popu-
lation diversity is scientifically robust and (in our opinion)
appropriate, it also poses a considerable challenge for effec-
tive monitoring and management. Numerous sockeye CUs
are relatively small in abundance, and occur in remote ar-
eas of BC’s mid coast, which adds to enumeration challenges.
However, many sockeye CUs with insufficient data are sit-
uated near human communities that were previously mon-
itored. Reviving the enumeration of sockeye for these CUs
(and other species) could serve as a simple but meaningful
first step toward restoring salmon assessment capacity and
reversing data decline.

Importantly, the central role of salmon in Indigenous cul-
ture presents opportunities for expanding community-led
monitoring. Building partnerships in regions where moni-
toring once occurred——supported by targeted investment and
previously proposed strategies (e.g., English 2016; Price et al.
2017)——alongside community-based and technology-enabled
approaches (e.g., drones, video counts), could substantially
increase coverage and support more informed conservation
decisions. Ultimately, enumeration must be recognized as
a core conservation priority. The federal government’s re-
cent $647 million investment through the Pacific Salmon

Strategy Initiative——phase 1 of which ends in 2025——seems to
have missed an opportunity to revive monitoring programs
that have long suffered from chronic underfunding and lack
of prioritization. Major investments by provincial and federal
governments should prioritize the rebuilding of monitoring
efforts to restore the foundational data systems necessary for
informed salmon management.

While our analysis relies on the most comprehensive pub-
lic data source available for spawner information in Canada
(i.e., NuSEDS), there are important limitations. First, formal
status assessments may incorporate additional information
not reported in NuSEDS for CUs we identified as having in-
sufficient data. Our exclusion of Yukon CUs——where report-
ing gaps are known——was intended to avoid overestimating
the extent of data deficiency. Admittedly, status evaluations
are best performed on a CU-by-CU basis, where local informa-
tion can more adequately inform population trends. We re-
emphasize that our goal is not to duplicate formal status as-
sessment processes as intended under the WSP, but rather to
provide a rapid and transparent evaluation of publicly avail-
able data to support such assessments. Second, the observed
decline in monitoring effort may partly reflect changes in sur-
vey design. For example, a recent shift from many low-quality
surveys to fewer high-quality aggregate estimates may ap-
pear as reduced monitoring. However, our results show that
the number of high-quality surveys has declined since the
WSP’s adoption, while low-quality surveys have increased——
indicating a genuine erosion in the integrity and reliability of
spawner information. Third, our criteria for data sufficiency
reflect a conservative threshold based on a single metric——
recent generational average abundance——which required a
minimum of only one spawning population estimate per CU.
Robust status evaluations require multiple lines of evidence
beyond recent spawner trends (Holt et al. 2009; Grant and
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Pestal 2013). Futhermore, current status evaluations (includ-
ing ours based on sufficiency of data) do not rely on broad
coverage of spawner surveys throughout a CU; such within-
CU diversity is an important but currently overlooked dimen-
sion of status assessments arguably critical for conserving
the spatial distribution and ecological resilience of popula-
tions. To improve future evaluations, we recommend the col-
lation and public reporting of a quality controlled, officially
approved, regional dataset that includes population- and CU-
level spawner estimates across monitoring systems, thereby
enabling more complete and independent assessments of
salmon population status in Canada. This must be done in
a way that respects Indigenous data sovereignty, ensuring
that First Nations retain full authority over how their data
are shared, interpreted, and used, and that partnerships are
grounded in consent, trust, and mutual benefit.

We suggest that monitoring the health of wild salmon
populations is more urgent than ever for at least three rea-
sons. First, climate change is posing unprecedented chal-
lenges for salmon as warming water temperatures, shifting
flow regimes, and glacier retreat drive expansion and contrac-
tion of populations (Pitman et al. 2021; Iacarella and Weller
2024). Monitoring is of foundational importance to effec-
tive adaptation and mitigation to climate change (Moore and
Schindler 2022). Second, recent analyses suggest that many
Pacific salmon populations in Canada are declining and in
need of conservation action (PSF 2025). Monitoring would
help evaluate the efficacy of past conservation measures, in-
form future actions, and more adequately assess the extent of
concern for data-limited populations. Importantly, reduced
survey effort for CUs with declining abundance increases the
risk of missing local extirpations. Third, many salmon fish-
eries have been closed in BC due to conservation concerns
(Walters et al. 2019; Atkinson et al. 2025); monitoring data
would help identify potential opportunities to open fisheries
and the economic and social benefits that they provide.

Conclusion
The WSP provides a clear framework to safeguard the di-

versity of Pacific salmon, but its success depends on turn-
ing policy into practice. Our analysis reveals a substantial
erosion of salmon spawner monitoring, with nearly half of
CUs now lacking sufficient data reported in NuSEDS to as-
sess status. Revitalizing broad and representative monitor-
ing programs——ones that capture spatial, ecological, and life-
history diversity across spawning populations——is essential
for detecting biological change. When paired with responsive
and evidence-based decision-making, robust data systems ca-
pable of detecting biological change can drive more effective
management and conservation outcomes. In turn, this would
strengthen recovery planning, enable the rebuilding of fish-
eries, and uphold the WSP’s core commitment to safeguard-
ing salmon diversity.

Acknowledgements
We thank the many biologists and creek walkers who have
gathered and processed salmon spawner data on BC’s coast

and Yukon over the past 70+ years. We are grateful to E.
Atkinson, S. Barnes, M. Cleveland, B. Connors, A. Dennert,
E. Hertz, A. Hill, G. Knox, C. Orr, W. Palen, and J. Reynolds
for helpful discussions, S. Peacock for data insights, review,
and encouragement, G. Pestal for thoughtful critique, cau-
tion, and substantial contributions that improved the clarity
and rigour of this work, and the Liber Ero Fellowship pro-
gram and Salmon Watersheds Lab for support.

Article information

History dates
Received: 9 April 2025
Accepted: 5 November 2025
Accepted manuscript online: 6 November 2025
Version of record online: 6 January 2026

Notes
This paper is part of a collection entitled “Twenty years of
Canada’s Wild Salmon Policy: reflections on the past and a
guide for the future.”

Copyright
© 2026 The Authors. Permission for reuse (free in most cases)
can be obtained from copyright.com.

Data availability
All data used for this study are from public sources stewarded
by Fisheries and Oceans Canada; data and code are archived
at Price (2025).

Author information

Author ORCIDs
Michael H.H. Price https://orcid.org/0000-0002-2909-8836

Author notes
Michael H.H. Price served as Guest Editor for the “Twenty
years of Canada’s Wild Salmon Policy: reflections on the
past and a guide for the future” collection at the time of
manuscript review and acceptance; peer review and editorial
decisions regarding this manuscript were handled by another
editorial board member.

Author contributions
Conceptualization: MHHP
Data curation: MHHP
Formal analysis: MHHP
Investigation: MHHP
Methodology: MHHP, JWM
Supervision: JWM
Writing – original draft: MHHP
Writing – review & editing: MHHP, JWM

Competing interests
The authors acknowledge no competing interests.

C
an

. J
. F

is
h.

 A
qu

at
. S

ci
. D

ow
nl

oa
de

d 
fr

om
 s

ta
gi

ng
.c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

M
ic

he
lle

 W
el

sh
 o

n 
01

/0
7/

26
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.1139/cjfas-2025-0123
https://marketplace.copyright.com/rs-ui-web/mp
https://orcid.org/0000-0002-2909-8836


Canadian Science Publishing

10 Can. J. Fish. Aquat. Sci. 83: 1–11 (2026) | dx.doi.org/10.1139/cjfas-2025-0123

Supplementary material
Supplementary data are available with the article at https:
//doi.org/10.1139/cjfas-2025-0123.

References
Atkinson, E.M., Carturan, B.S., Atkinson, C.P., Bateman, A.W., Connors,

K., Hertz, E., and Peacock, S.J. 2025. Monitoring for fisheries or
fish? Declines in monitoring of salmon spawners continue despite
a conservation crisis. Can. J. Fish. Aquat. Sci. 82: 1–18. doi:10.1139/
cjfas-2024-0387.

Carturan, B., and Peacock, S. 2024. Cleaned spawner survey data. Zenodo.
doi:10.5281/zenodo.14194638.

Cline, T.J., Ohlberger, J., and Schindler, D.E. 2019. Effects of warming
climate and competition in the ocean for life-histories of Pacific
salmon. Nat. Ecol. Evol. 3: 935–942. doi:10.1038/s41559-019-0901-7.
PMID: 31133724.

Cohen, B.I. 2012. Commission of Inquiry into the decline of sock-
eye salmon in the Fraser River (Canada). The uncertain future of
Fraser River sockeye. Vol. 3. Recommendations. Final Report. Avail-
able from https://www.watershed-watch.org/wp-content/uploads/201
3/02/CohenCommissionFinalReport_Vol03_Full.pdf [accessed Febru-
ary 2025].

Crozier, L.G., Burke, B.J., Chasco, B.E., Widener, D.L., and Zabel, R.W.
2021. Climate change threatens Chinook salmon throughout their
life cycle. Commun. Biol. 4: 222. doi:10.1038/s42003-021-01734-w.
PMID: 33603119.

DFO. 2005. Canada’s policy for conservation of wild Pacific
salmon. Fisheries and Oceans Canada, Vancouver, BC. Available
from http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/salmonsa
umon/wsp-pss/docs/wsp-pss-eng.pdf [accessed October 2024].

DFO. 2025. NuSEDS——New salmon escapement database system. Pacific
Biological Station, Nanaimo, BC. Available from https://open.canada.
ca/data/en/dataset/c48669a3-045b-400d-b730-48aafe8c5ee6 [accessed
June 2025].

English, K.K. 2016. Review of escapement indicator streams for the
north and central coast salmon monitoring program. Prepared for
pacific Salmon Foundation. Available from https://data.skeenasal
mon.info/id/dataset/review-of-escapement-indicator-streams-for-t
he-north-and-central-coast-salmon-monitoring-program [accessed
January 2025].

Grant, S.C.H., and Pestal, G. 2013. Integrated biological status assess-
ments under the Wild Salmon Policy using standardized metrics and
expert judgement: Fraser River sockeye salmon (Oncorhynchus nerka)
case studies [online]. Canadian Science Advisory Secretariat Research
Document 2012/106. Nanaimo, BC. Available from http://waves-vagu
es.dfo-mpo.gc.ca/Library/349637.pdf [accessed June 2024].

Grant, S.C.H., MacDonald, B.L., Cone, T.E., Holt, C.A., Cass, A., Porszt, E.J.,
et al. 2011. Evaluation of uncertainty in Fraser sockeye (Oncorhynchus
nerka) Wild Salmon Policy status using abundance and trends in abun-
dance metrics. Canadian Science Advisory Secretariat Research Doc-
ument 2011/087.

Groot, C., and Margolis, L. 1991. Pacific salmon life histories. UBC Press.
Hallett, L., Avolio, M., Carroll, I., Jones, S.K., MacDonald, A.A., Flynn,

D.F.B., et al. 2022. codyn: Community Dynamics Metrics R package
(version 2). KNB Data Repository. doi:10.5063/F1N877Z6.

Hilborn, R., Quinn, T.P., Schindler, D.E., and Rogers, D.E. 2003. Biocom-
plexity and fisheries sustainability. Proc. Natl. Acad. Sci. 100: 6564–
6568. doi:10.1073/pnas.1037274100.

Holt, C.A., Cass, A., Holtby, B., and Riddell, B. 2009. Indicators of status
and benchmarks for Conservation Units in Canada’s Wild Salmon
policy. Canadian Science Advisory Secretariat Research Document
2009/058.

Holt, K.R., Peterman, R.M., and Cox, S.P. 2011. Trade-offs between mon-
itoring objectives and monitoring effort when classifying regional
conservation status of Pacific salmon (Oncorhynchus spp.) populations.
Can. J. Fish. Aquat. Sci. 68: 880–897. doi:10.1139/f2011-022.

Holtby, B.L., and Ciruna, K.A. 2007. Framework for implementation of
the wild salmon policy: initial lists of Conservation Units for British
Columbia. Canadian Science Advisory Secretariat Research Docu-
ment 2007/070.

Iacarella, J.C., and Weller, J.D. 2024. Predicting favourable streams
for anadromous salmon spawning and natal rearing under
climate change. Can. J. Fish. Aquat. Sci. 81: 1–13. doi:10.1139/
cjfas-2023-0096.

Irvine, J.R. 2009. The successful completion of scientific public pol-
icy: lessons learned while developing Canada’s Wild Salmon
Policy. Environ. Sci. Policy, 12: 140–148. doi:10.1016/j.envsci.2008.09.
007.

JTC. 2025. Yukon River salmon 2024 season summary and 2025 sea-
son outlook. Yukon River Joint Technical Committee Report,
YUKON JTC (25)-01. Availablefrom https://www.yukonriverpanel.
com/publications/yukon-river-joint-technical-committee-reports/
[accessed June 2025].

Loreau, M., and de Mazancourt, C. 2008. Species synchrony and its
drivers: neutral and nonneutral community dynamics in fluctuating
environments. Am. Nat. 172: E48–E66. doi:10.1086/589746.

Moore, J.W., and Schindler, D.E. 2022. Getting ahead of climate change
for ecological adaptation and resilience. Science, 376: 1421–1426.
doi:10.1126/science.abo3608. PMID: 35737793.

Office of the Auditor General of Canada. 1999. Pacific salmon: sustainabil-
ity of the fisheries. Chapter 20. Available from https://publications
.gc.ca/collections/collection_2016/bvg-oag/FA1-1999-3-20-eng.pdf [ac-
cessed February 2025].

Office of the Auditor General of Canada. 2004. Fisheries and Oceans
Canada——salmon stocks, habitat, and aquaculture. Chapter 5. Avail-
able from https://publications.gc.ca/collections/collection_2013/bvg-
oag/FA1-2-2004-5-eng.pdf [accessed February 2025].

Oke, K.B., Cunningham, C.J., Westley, P.A.H., Baskett, M.L., Carlson,
S.M., Clark, J., et al. 2020. Recent declines in salmon body size im-
pact ecosystems and fisheries. Nat. Commun. 11: 4155. doi:10.1038/
s41467-020-17726-z. PMID: 32814776.

Pacific Salmon Foundation (PSF). 2025. State of Salmon 2025 Report.
Pacific Salmon Foundation, Vancouver, BC, Canada. doi:10.60740/
stateofsalmon.2025.

Peacock, S.J., and Holt, C.A. 2012. Metrics and sampling designs for de-
tecting trends in the distribution of spawning Pacific salmon (On-
corhynchus spp.). Can. J. Fish. Aquat. Sci. 69: 681–694. doi:10.1139/
f2012-004.

Pitman, K.J., Moore, J.W., Huss, M., Sloat, M.R., Whited, D.C., Beechie,
T.J., et al. 2021. Glacier retreat creating new Pacific salmon habi-
tat in western North America. Nat. Commun. 12: 6816. doi:10.1038/
s41467-021-26897-2. PMID: 34876560.

Price, M.H.H. 2025. From policy to practice: declines in monitoring and
Pacific salmon conservation in Canada. Can. J. Fish. Aquat.Sci.doi:10.
1139/cjfas-2025-0123.

Price, M.H.H., Connors, B.M., Candy, J.R., McIntosh, B., Beacham, T.D.,
Moore, J.W., and Reynolds, J.D. 2019. Genetics of century-old fish
scales reveal population patterns of decline. Conserv. Lett. 12:
e12669. doi:10.1111/conl.12669.

Price, M.H.H., Darimont, C.T., Temple, N.F., and MacDuffee, S.M.
2008. Ghost runs: management and status assessment of Pacific
salmon (Oncorhynchus spp.) returning to British Columbia’s central
and north coasts. Can. J. Fish. Aquat. Sci. 65: 2712–2718. doi:10.1139/
F08-174.

Price, M.H.H., English, K.K., Rosenberger, A.G., MacDuffee, S.M., and
Reynolds, J.D. 2017. Canada’s Wild Salmon Policy: an assessment of
conservation progress in British Columbia. Can. J. Fish. Aquat. Sci.
74: 1507–1518. doi:10.1139/cjfas-2017-0127.

Price, M.H.H., Moore, J.W., Connors, B.M., Wilson, K.L., and Reynolds,
J.D. 2021. Portfolio simplification arising from a century of change
in salmon population diversity and artificial enhancement. J. Appl.
Ecol. 58: 1477–1486. doi:10.1111/1365-2664.13835.

R Core Team. 2024. R: a language and environment for statisti-
cal computing. R Foundation for Statistical Computing, Vienna,
Austria.

Schindler, D.E., Hilborn, R., Chasco, B., Boatright, C.P., Quinn, T.P.,
Rogers, L.A., and Webster, M.S. 2010. Population diversity and the
portfolio effect in an exploited species. Nature, 465: 609–612. doi:10.
1038/nature09060. PMID: 20520713.

Slaney, T.L., Hyatt, K.D., Northcote, T.G., and Fielden, R.J. 1996. Status
of anadromous salmon and trout in British Columbia and Yukon.
Fisheries, 21: 20–35. doi:10.1577/1548-8446(1996)021〈0020:SOASAT〉
2.0.CO;2.

C
an

. J
. F

is
h.

 A
qu

at
. S

ci
. D

ow
nl

oa
de

d 
fr

om
 s

ta
gi

ng
.c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

M
ic

he
lle

 W
el

sh
 o

n 
01

/0
7/

26
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.1139/cjfas-2025-0123
https://doi.org/10.1139/cjfas-2025-0123
http://dx.doi.org/10.1139/cjfas-2024-0387
http://dx.doi.org/10.5281/zenodo.14194638
http://dx.doi.org/10.1038/s41559-019-0901-7
https://pubmed.ncbi.nlm.nih.gov/31133724
https://www.watershed-watch.org/wp-content/uploads/2013/02/CohenCommissionFinalReport_Vol03_Full.pdf
http://dx.doi.org/10.1038/s42003-021-01734-w
https://pubmed.ncbi.nlm.nih.gov/33603119
http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/salmonsaumon/wsp-pss/docs/wsp-pss-eng.pdf
https://open.canada.ca/data/en/dataset/c48669a3-045b-400d-b730-48aafe8c5ee6
https://data.skeenasalmon.info/id/dataset/review-of-escapement-indicator-streams-for-the-north-and-central-coast-salmon-monitoring-program
http://waves-vagues.dfo-mpo.gc.ca/Library/349637.pdf
http://dx.doi.org/10.5063/F1N877Z6
http://dx.doi.org/10.1073/pnas.1037274100
http://dx.doi.org/10.1139/f2011-022
http://dx.doi.org/10.1139/cjfas-2023-0096
http://dx.doi.org/10.1016/j.envsci.2008.09.007
https://www.yukonriverpanel.com/publications/yukon-river-joint-technical-committee-reports/(accessed
http://dx.doi.org/10.1086/589746
http://dx.doi.org/10.1126/science.abo3608
https://pubmed.ncbi.nlm.nih.gov/35737793
https://www.publications.gc.ca/collections/collection_2016/bvg-oag/FA1-1999-3-20-eng.pdf
https://www.publications.gc.ca/collections/collection_2013/bvg-oag/FA1-2-2004-5-eng.pdf
http://dx.doi.org/10.1038/s41467-020-17726-z
https://pubmed.ncbi.nlm.nih.gov/32814776
http://dx.doi.org/10.60740/stateofsalmon.2025
http://dx.doi.org/10.1139/f2012-004
http://dx.doi.org/10.1038/s41467-021-26897-2
https://pubmed.ncbi.nlm.nih.gov/34876560
http://dx.doi.org/10.1139/cjfas-2025-0123
http://dx.doi.org/10.1111/conl.12669
http://dx.doi.org/10.1139/F08-174
http://dx.doi.org/10.1139/cjfas-2017-0127
http://dx.doi.org/10.1111/1365-2664.13835
http://dx.doi.org/10.1038/nature09060
https://pubmed.ncbi.nlm.nih.gov/20520713
http://dx.doi.org/10.1577/1548-8446(1996)021<0020:SOASAT>2.0.CO;2


Canadian Science Publishing

Can. J. Fish. Aquat. Sci. 83: 1–11 (2026) | dx.doi.org/10.1139/cjfas-2025-0123 11

Urquhart, N.S., and Kincaid, T.M. 1999. Designs for detecting trend from
repeated surveys of ecological resources. Journal of Agricultural, Bi-
ological, and Environmental Statistics, 4: 404–414.

Wade, J., Hamilton, S., Baxter, B., Brown, G., Grant, S.C.H., Holt, C., et al.
2019. Reviewing and approving revisions to wild salmon policy Con-
servation Units. Canadian Science Advisory Secretariat Research Doc-
ument 2019/015.

Walters, C., English, K., Korman, J., and Hilborn, R. 2019. The managed
decline of British Columbia’s commercial salmon fishery. Mar. Policy,
101: 25–32. doi:10.1016/j.marpol.2018.12.014.

Winther, I., May, C., Warkentin, L., Greenberg, D., and Wor, C. 2024. An
assessment of Skeena River Chinook salmon using genetic stock iden-
tification 1984–2020. Canadian Manuscript Report of Fisheries and
Aquatic Sciences 3219.

C
an

. J
. F

is
h.

 A
qu

at
. S

ci
. D

ow
nl

oa
de

d 
fr

om
 s

ta
gi

ng
.c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

M
ic

he
lle

 W
el

sh
 o

n 
01

/0
7/

26
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.1139/cjfas-2025-0123
http://dx.doi.org/10.1016/j.marpol.2018.12.014


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 99
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 225
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 225
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


