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Marisa Keefe

Fisheries and Oceans Canada

1420-401 Burrard Street, Vancouver, BC
V6C 354

November 13, 2023
Subject: MCC response to draft 2023/2024 Pacific herring Food & Bait and Special Use
Commercial Fishing Plans

Dear Marisa,
The Pacific Marine Conservation Caucus (MCC) is submitting this letter in response to the draft
2023/2024 Pacific herring Food & Bait and Special Use (FB/SU) commercial fishery plans.

While there are some encouraging trends coastwide, we are deeply concerned about the
ongoing loss of herring spawning in the Strait of Georgia (SoG). In this region, a decades-long,
south-to-north trend of spawning decline and cessation is evident, and the consequences for the
SoG ecosystem are doubtlessly significant. However, Fisheries and Oceans Canada (DFO) is
not actively addressing this issue: to our knowledge, DFO has not identified the drivers of this
decline, and thus is managing SoG herring fisheries in the absence of a clear understanding of

why this trend is occurring and what can be done to halt and reverse it.

1. Strait of Georgia spawning extent

For decades, the SoG has been losing herring spawning in a generally south-to-north direction
(Figure 1, see also Figure 20 in Cleary & Grinnell, 2023). In the southern SoG, Area 19 has not
hosted significant spawning since before 1950. Spawning in Area 18 underwent a sudden,
severe, and persistent collapse in the 1980s, and has not recovered (Figure 1). Now, for the

upcoming fishing season, we are specifically concerned about the status of spawning in Area
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17, where spawning events have declined in recent years to their lowest recorded levels (Figure
2). The Area 17 spawning trends are troubling because they indicate that the south-to-north loss
of spawning is continuing, the drivers of the trend remain unidentified and unmanaged, and the
loss of spawning is now encroaching on the last remaining area of consistently high spawning
activity in the Strait.
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Figure 1. Number of SoG spawning events in DFO spawn data, by Area, 1951-2022.
Data source: (Government of Canada, 2023)
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A. Area 17 number of spawn events vs. 1951-2023 mean
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B. Area 17 number of spawn events vs. post-1980 mean
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Figure 2. Annual number of herring spawning events in Area 17, relative to A) 1951-2023
mean, and B) 1981-2023 mean. Source for 1951-2022 data: (Government of Canada, 2023).
Source for 2023 data: (Cleary & Grinnell, 2023)
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As shown in Figure 2, the last several years have seen the number of spawning events annually
recorded in Area 17 decline to their lowest levels in DFO’s spawning records. For Area 17, the
average annual number of spawn events recorded from 2017 to 2023 (6.5+4.3) is much lower
than not only the long-term average (1951-2023: 21.4+14.5, Figure 2A), but also the post-1980
period of reduced spawning (1981-2023: 15.1+9.3, Figure 2B).

Thus, the current status of spawning frequency in Area 17 is at a critically low level, even when
compared to already-diminished modern baselines, and appears to have substantially diverged
from spawning trends in Area 14. When we view this in light of previous decades’ loss of
spawning in Areas 19 and 18 — losses which persist to this day (Figure 1) - we are deeply
concerned that Area 17 will be the next area to lose all significant herring spawning. We
emphasize that this is not limited to those parts of Area 17 that are south of Dodd Narrows: in
the last two years, spawning has been minimal from Nanaimo north to Lantzville (Figure 10 in
Cleary & Grinnell, 2022, and Figure 10 in Cleary & Grinnell, 2023), which raises concern that
the ongoing loss of spawning is now encroaching on the last stronghold of consistent and

significant herring spawning in the SoG, in the region north of Nanaimo.

Here, we note that to our knowledge, DFO has not identified the drivers of the south-to-north
loss of herring spawning in the SoG, and therefore the SoG fisheries are being managed in the
absence of an understanding of why this loss has occurred. As a result, we cannot assume that
current management is informed by or is addressing these drivers. We therefore request an

interim measure to immediately minimize direct human impact on herring throughout Area 17.

For these reasons, we are recommending that all remaining open subareas of Area 17 be

closed to all commercial herring fisheries in the 2023/2024 season.
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2. Strait of Georgia spawn diversity

As shown in Figure 1 (and see also Figure 20 in Cleary & Grinnell, 2023), herring spawning in
the SoG has become highly concentrated in Area 14. Along with this spatial concentration, there
has also been a concentration of spawn timing: whereas spawning in the 1950s, 1960s, and
early 1970s was widely distributed across the months of February, March, and April, a sudden
truncation occurred in the late 1970s, primarily affecting early spawning but also reducing later
spawning (Figure 3). As a result, SoG spawning became highly concentrated in the month of
March.
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Figure 3. Spawning dates in the SoG. Figure from (DFO, 2016)

These concurrent spatial and temporal trends resulted in SoG herring spawning becoming

increasingly concentrated in a smaller region (Area 14) and a briefer time period (the month of
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March). There are two pathways by which this loss of temporal and spatial variation may result

in a simplified — i.e., a less diverse — spawning basis for the SoG herring population.

The first pathway relates to effects on sub-populations. The losses of temporal and spatial
diversity in spawning may have had consequences for genetic diversity, as genetic
differentiation in Pacific herring is associated with extremes in spawn timing, as well as
differences in spatial location (e.g., mainland inlet spawners) (Petrou et al., 2021). The loss of
spawning events at the extremes of the spawning season, the truncation of the primary part of
the spawning season, and the loss of spawning in mainland inlets (e.g., Area 16 in Figure 1)
suggest that genetically differentiated units of herring may have been affected.

The second pathway of simplification is via the distribution of spawning in the physical
environment. The greater variety of spawning areas and spawn timings that previously
characterized SoG herring spawning represented another sort of diversity — via physical
variability in the exposure of SoG herring to different stressors, whether environmental,
ecological, or anthropogenic. With the loss of this variety of spawning areas and timings, and
the concentration of spawning in a smaller area and period of time, it is assumed that a greater

share of SoG herring are now subjected to similar stressors.

Both of these possibilities — the potential loss of sub-population diversity, which is understood to
confer resilience via the “portfolio effect” (Schindler et al., 2010), and the loss of physical
diversity in spawn timing and location — may therefore affect the overall resilience of SoG
herring to novel stressors. With record-breaking heat affecting much of the world’s oceans in
2023, and with an El Nifio period recently emerging after several years of cooling La Nifia
conditions, Pacific herring may indeed be subject to increased stressors in the coming years.
While past changes to herring spawning distribution may not be fully reversible, we must ensure

that SoG fisheries do not contribute to continued simplification of SoG herring spawning —
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particularly at a time when the maintenance of resilience in the stock is of paramount

importance.

To this end, we are concerned that the Food & Bait (F&B) fishery is proposed to receive 2,100 t
of quota. Unlike the roe fishery, which is essentially assured of catching fish belonging to a
specific (and assessed) spawning aggregation discrete in both space and time, the F&B fishery
operates before herring have distributed to their spawning locations. As such, there is the
possibility that this fishery intercepts herring that are ultimately bound for spawning locations
outside the main migratory stock’s primary spawning areas, or outside the main spawning
period. It is our understanding that DFO evaluates weight data from fishery samples to assess
the similarity of F&B catches to roe catches (e.g., Figure 5 in Cleary & Grinnell, 2023), and uses
this information, along with the temporal and spatial location of the F&B catches, to arrive at
relative assuredness that the F&B fishery is exploiting the main migratory stock. While we agree
that this approach likely ensures that most of the F&B catches are indeed from the main
migratory stock, we are concerned that small catches of herring from outside the main migratory
stock may still occur without meaningfully affecting the aggregate information — and that even
small catches of such herring may represent important sources of mortality for any spawning

herring that are highly differentiated in time and/or space.

Furthermore, we note that the lack of transparent, publicly-available information regarding the
spatial locations of F&B catches continues to present a challenge to evaluating this fishery’s
dynamics over the years, and doubtlessly contributes to a high degree of uncertainty and
distrust among many concerned stakeholders. This is exacerbated by the presence of winter
(November-December) catches in Area 18 during the years immediately preceding its spawning
collapse in the early 1980s, and in in Area 17 in the years immediately preceding that Area’s
recent spawning decline. While other drivers may have exerted significant influence in these
periods (e.g., the 1977 North Pacific regime shift, Anderson & Piatt, 1999), the simple fact is that
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the potential role of the F&B fishery in spawning decline remains an area of high uncertainty and
distrust for many members of the public — and this is exacerbated by the lack of publicly-

available information and analysis.

In short, catches in the F&B fishery are associated with a higher level of uncertainty regarding
their ultimate impact. In keeping with the intent of the Precautionary Approach, situations with

greater scientific uncertainty require greater caution. The need for a precautionary approach is
only heightened in the SoG case, where many areas previously rich with spawning continue to

see minimal to non-existent rebuilding even after years without spatially proximate fisheries.

On this basis, we are proposing a precautionary measure meant to minimize further risk, ideally
to be in place only until a more complete assessment of historic F&B catches is publicly
available. We propose that the maximum quota allocated to the F&B fishery be defined as a
fixed proportion of the total SoG herring TAC, with the proportion determined by the ratio of the
average annual F&B catches to total catches that occurred during a period of relatively high
spawn occurrence and distribution across SoG Areas. We propose the 1998-2007 period as the
reference period, selected because it a) represents a period of relatively high spawning events
across multiple Areas during the “modern” (i.e., post-1980s decline) period in the SoG (Figure
1), and b) is within DFO’s proposed “productive period’ time frame for the SoG, and therefore
represents fishery dynamics that occurred in conjunction with a period recognized by DFO for its
productivity attributes. In the data to which we have access (DFO, n.d.), the ratio of average
annual “winter” (September-December) catches to total catches during the 1998-2007 period
was 0.087, or 8.7%.

We therefore recommend that the 2023/2024 F&B catches be capped at 9% of the total SoG
TAC.
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3. Strait of Georgia harvest rate

In contrast to Area 17, spawning in Area 14 appears to be fluctuating within a consistent range
of variability, and is not showing clear signs of significant decrease (Figure 4). When combined
with this year’s abundance estimates, as well as the positive spawning biomass production
observed for 2022 (Figure 13 in DFO, 2023), this apparent consistency of spawning reduces our
concerns regarding the status of herring in Area 14. It is from this perspective, and in
conjunction with our request for a closure of Area 17, that we offer recommendations for harvest

advice.

Area 14 number of spawn events vs. 1951-2023 mean
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Figure 4. Annual number of spawn events in Area 14, relative to 1951-2023 mean. Data source:
(Government of Canada, 2023)

For several years, the MCC has advocated for the adoption of the HS30-60_HR10 management
procedure. A key part of this procedure is the maximum 10% harvest rate. Setting the maximum
harvest rate at 10% has been identified by DFO as the most effective management option for
minimizing the effect of uncertainty in stock abundance, and thus reducing the risk that a given

year’s catches will exceed sustainable levels (DFO, 2022). Thus, for the upcoming fishing

VANCOUVER (HEAD OFFICE) TORONTO MONTREAL
219-2211 West 4th Avenue 102-179 John Street 540-50, rue Ste-Catherine Ouest
Vancouver, BC V6K 452 Toronto, ON M5T 1X4 Montréal QC H2X 3V4

604732 4228 416 348 9885 514 871 4932



~ DAVID SUZUKI FONDATION
FOUNDATION DAVID SUZUKI davidsuzuki.org
‘ One nature. Un monde. Une nature.

season, we emphasize that the SoG herring fishery, at the very least, must not exceed a

harvest rate of 10%.

However, as defined by the HS30-60_HR10 management procedure, a 10% harvest rate should
only be applied if the stock’s abundance is above 60% of its estimated unfished spawning
biomass (SBo). The 2023/2024 SoG herring stock is projected to be approximately 52% of SBo,
which according to HS30-60_HR10 requires that the maximum allowable fishery harvest rate be
set at no more than 7%. The need to reduce the maximum allowable harvest rate from 10% to
7% is further supported by the extremely high uncertainty of the 2023/2024 spawning biomass
estimate (5" and 95™ percentile estimates of 29% and 87% of SBo, respectively), which implies
a high probability that the actual harvest rate will be higher than the selected rate. This high
degree of uncertainty creates the potential for unintentional overexploitation, which in turn
warrants the selection of precautionary harvest rates, rather than the maximum possible options

that appear to be allowable under department objectives.

For 2023-2024, we believe that HS30-60 HR10, and the associated 7% harvest rate,
represents the maximum allowable management procedure for the Strait of Georgia. HS30-
60_HR10 is the only management procedure that achieves DFO’s core conservation objective
(SB>0.3SBo, with probability > 75%) across both reference and “robustness” scenarios of
natural mortality, while still allowing for commercial harvest (DFO, 2023). Even then, HS30-
60_HR10 barely achieves the conservation objective in the robustness scenario (P = 75%),
underlining the need to view this management procedure as the maximum option during this
period of increasing natural mortality. Thus, we reiterate that HS30-60_HR10 represents the

maximum allowable option for 2023-2024.
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4. Summary

We reiterate our deep concern regarding the ongoing loss of herring spawning in the southern
SoG, and we are specifically concerned about the status of spawning in Area 17. For
2023/2024, we see a clear need to protect any herring returning to Area 17 from direct human
impacts. We are therefore requesting that all currently open subareas of Area 17 be closed to
commercial fishing for the upcoming year.

Furthermore, in light of the continued lack of recovery of herring spawning throughout much of
the SoG, and the higher level of uncertainty inherent in the F&B fishery, we request that the
2023/2024 F&B quota allocation be capped at 9% of the total SoG quota.

Finally, we reiterate our long-standing recommendation to implement the HS30-60_HR10
management option, which would result in maximum harvest rate of 7% for the upcoming fishing

season.
Thank you for your time and consideration.

Sincerely,

John Driscoll, PhD

Fisheries Science and Policy Analyst, David Suzuki Foundation
Integrated Herring Harvest Planning Committee, MCC Representative

On behalf of the Pacific Marine Conservation Caucus:
Karen Wristen, Living Oceans Society
Misty MacDuffee, Raincoast Conservation Foundation

Aaron Hill, Watershed Watch Salmon Society
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Cc: Neil Davis, neil.davis@dfo-mpo.gc.ca

Bryan Rusch, Bryan.Rusch@dfo-mpo.gc.ca

James Meldrum, james.meldrum@dfo-mpo.qgc.ca

Susah Chambers: susan.chambers@dfo-mpo.qgc.ca
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