








STOCK RECOVERY CASE STUDY
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Haddock

Melanogrammus aeglefinus

Stock Area(s): Eastern Georges Bank (NAFO Area 5Zjm
Fishing Gear Used: Otter trawls, longlines, handlines, gillnets
Recent Assessments: 2014,' 2013,220123

COSEWIC Status: Not Listed*

SARA Status: Not Listed>

MSC Certified: Yes (Canadian), No (U.S.)¢

Stock Status: Not overfished, overfishing not occurring’
Population Trajectory: T8

Recovery Prospects:

Continued recovery expected provided recruitment remains high
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Figure 1. Total landings for 5Zjm haddock for Canada (grey bars) and the USA

(white bars), total stock biomass (black line) and Total Allowable Catch (blue line).

Life History & Fishery Description

Haddock are a groundfish species occurring on both sides of the
Atlantic, spending most of their life in deep water between 40-300m
deep. Haddock feed on smaller invertebrates, including shellfish,
urchins, worms and small fish.

Commercial fishing for haddock on the Georges Bank began in the
early 1920s. Maximum catches are estimated to have occurred in the
early 1960s. Canada and the United States conduct joint assessments
and management of the Georges Bank Haddock stock through

the Canada-United States Transboundary Management Guidance
Committee (TMGC), established in 2000. The haddock stock is
managed as western and eastern stock units to reflect the harvest-
sharing agreement (2003) between the two countries (Fig. 2).

Figure 2. From Brodziak et al. 2008¢. The geographic range of the Georges
Bank haddock stock off New England (red lines), showing the western and

eastern management units with the Hague Line demarcating the boundary
between U.S. and Canadian waters and four year-round groundfish closed

areas (CA): CA |, CAll, the Nantucket Lightship CA and the Western

Gulf of Maine (WGOM) CA.
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Critical Management Intervention

Spawning biomass of Georges Bank Haddock declined by almost 80%
during the 1980s, eventually collapsing and reaching a historical low of
5% of Bmsy in 1993.7 Restrictive management measures were imposed
in the mid-1990s to reduce fishing mortality on groundfish stocks
(Atlantic cod, haddock and yellowtail flounder) through areas closed to
all fishing gears capable of catching groundfish, days-at-sea restrictions
and increased trawl mesh sizes. Canada introduced Individual
Transferable Quotas (ITQs) and dockside monitoring (DSM)

of all Canadian landings in 1992.3

Other Management Measures
Haddock have been managed using quotas since the 1970s.

There are seasonal and area fishing closures during haddock spawning,
including Haddock Box on Scotian Shelf.*°

The TMGC adopted a fishing mortality reference limit point
(Fref = 0.26) in 2002 and an F strategy to maintain low-to-neutral

risk of exceeding this limit.®

There are restrictions on catching haddock under 43cm (small fish
protocol).

Recovery Recommendations

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000¢

Key Recovery Uncertainties

Joint management of a transboundary stock. Challenges exist in
coordination and cooperation of fishing efforts between Canadian and
American fisheries to rebuild the stock.¢

Density-dependence growth. Georges Bank haddock stock appears to
have a threshold of productivity around 75,000-85,000kt of spawning
biomass.®8

Declining condition. Size at age of the Georges Bank haddock stock
has been declining. Increased levels of catch below the minimum size
regulation could lead to higher rates of discard.

Recovery Outlook & Potential

The Georges Bank haddock stock responded rapidly and positively
to lowered fishing pressure between 1995 and 2004* but was still
considered to be overfished by 2004 since spawning biomass was less
than one-half of the rebuilding target (BMSY = 250.3kt).¢ Stock
productivity remains uncertain. Although stock biomass is increasing
(reaching a historical high of 160,300 mt in 2014 and is projected

to be at 568,200mt in 2016),2 fish condition and size-at-age have
been continually declining.? Density-dependent growth needs to be
accounted for in reference points, fishing mortality and spawning
biomass targets.®

Larger-than-normal recruitment and year classes have led to a considerable recovery of Georges Bank haddock. There remains concern
regarding reduced length and weight at age. The fact that the majority of the haddock stock is harvested by otter trawl results in

potential discarding of smaller fish.

1TRAC. 2014. Eastern Georges Bank Haddock [5Zjm; 51,552,561,562] Status Report 2014/02.

2TRAC. 2013. Assessment of Eastern Georges Bank Haddock for 2013. Transboundary Resources Assessment Committee Reference Document 2013/03.

3TRAC. 2012. Assessment of Eastern Georges Bank Haddock for 2012. Transboundary Resources Assessment Committee Reference Document 2012/01.
4 COSEWIC. 2016. Wildlife Species Search. Accessed February 2016. < http:/www.cosewic.gc.ca/eng/sct1/index_e.cfm>

5 SARA. 2016. Species at Risk Public Registry. Accessed February 2016. < http:/www.registrelepsararegistry.gc.ca/sar/index/default_e.cfm>
¢ MSC. 2016. MSC Certified Fisheries North-west Atlantic. Accessed February 2016. < https:/www.msc.org/track-a-fishery/fisheries-in-theprogram/certified/north-west-atlantic>
7 NOAA 2015. Georges Bank Haddock. 2015 Assessment Update Report. http:/www.nefsc.noaa.gov/groundfish/operational-assessments-2015/Reports/Georges_Bank_haddock_

Update_2015_09_02_101218.pdf

8 Brodziak J., Traver M.L., Col L.A. 2008. The nascent recovery of the Georges Bank haddock stock. Fisheries Research 94: 123-132. doi:10.1016/j.fishres.2008.03.009

? Ibid.

10 DFO. 2015. Haddock. Accessed February 2016. < http:/www.dfo-mpo.gc.ca/fm-gp/sustainable-durable/fisheries-peches/haddock-aiglefin-eng.htm>
11 Brodziak, J.K.T. and J.S. Link. 2008. The Incredible Shrinking Georges Bank Haddock (Melanogrammus aeglefinus). In: G.H. Kruse, K. Drinkwater, J.N. lanelli, J.S. Link, D.L. Stram, V. Wespestad, and
D. Woodby (eds.), Resiliency of Gadid Stocks to Fishing and Climate Change. Alaska Sea Grant College Program, Fairbanks, pp. 141-160. doi:10.4027/rgsfcc.2008.08
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Atlantic Cod
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Gadus morhua
Stock Area(s): Flemish Cap (NAFO Div. 3M)
Fishing Gear Used: Bottom trawls
Recent Assessments: 2015, 20142
COSEWIC Status: Not applicable
SARA Status: Not applicable
MSC Certified: No
Stock Status: SSB well above Biim?
Population Trajectory: T2
Recovery Prospects: Lowered fishing mortality required?
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Figure 1. Total catch and TAC for cod in the Flemish Cap (NAFO Div. 3M).
Figure from NAFO 2014.2

Life History & Fishery Description

Atlantic cod are a species of groundfish widely distributed in the
North Atlantic, Arctic Ocean, Labrador Sea and Barents Sea. In the
Northwest Atlantic, Atlantic cod inhabit a wide range of depths, from
inshore shallow water to the edge of the continental shelf. Capelin is a
key prey species of cod.

Atlantic cod have been fished in the North Atlantic for over 500 years.
Fishing pressure on cod stocks increased to a peak in the late 1970s
and early 1980s. Cod stocks in NAFO regions, including in the Flemish
Cap (Div. 3M), declined to collapse in the 1990s due to overfishing,
increased catchability due to aggregation at low abundances and poor
recruitments, leading to the implementation of a moratorium on many
cod stocks. The stock within the Flemish Cap is assessed and managed
by the Northwest Atlantic Fisheries Organization (NAFO).

Critical Management Intervention

A fishing moratorium was imposed from 1999 to 2009, and spawning
stock biomass began to rebuild from 2004. Higher levels of recruitment
in recent years have contributed to recovery of the stock’s biomass.

SSB (including year 2015)
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Figure 2. Estimated trends in Spawning Stock Biomass (SSB); solid line is the
calculated posterior median, and the dashed line show limits of 90% posterior
credible intervals. Red line represents Biim = 14 000t. From NAFO 2015.2
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Figure 3. NAFO Divisions on Canada’s east coast. Image from DFO 2012.4
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Other Management Measures
By-catch and gear restrictions have been imposed (minimum mesh size
regulations for bottom trawl gear (130mm)).

A Minimum Landing Size (MLS) of 41cm has been established.

A large area of Division 3M is under closure to protect benthic species
including sponges, seapens and coral.

Key Recovery Uncertainties
The mesh size used makes it possible to catch immature individuals with
a length below the minimum size that need to be discarded.

The recent TAC level has been set higher than scientific advice calls for.

Recovery Outlook & Potential

The cod fishery on the Flemish cap was re-opened in 2010. Although
stock biomass is increasing and is well above the limit reference point
Biim (14,000t of spawning biomass) developed by the scientific council in
2008, current fishing mortality levels are considered to be unsustainable
at twice the long-term management target of Fmax (0.145).2° Catches

are estimated to have exceeded the TAC in the majority of recent years
(e.g., the catch estimated by the Scientific Council in 2010 was 9,291t,
far surpassing the TAC of 5,500t).2 Between 2012 and 2014, there was
a 97% probability that F exceeded Fiim (0.13 = Fmsy).*

Catch information indicates that a higher proportion of the catch falls
close to the minimum landing size, resulting in a larger number of
individuals being removed to fulfill the same TAC and a higher number
of discards.® The Scientific Council recommends TAC be less than
catches corresponding to those predicted under Fim.”

Recovery Recommendations
Current recommendations from the NAFO Scientific Council is to regulate fishing to a sustainable level, and bring F below
FMSY.# A harvest control rule is being developed by the Fisheries Commission and Scientific Council.

1 NAFO. 2015. Assessment of the Cod Stock in NAFO Division 3M. Scientific Council Meeting June 2015. NAFO SCR Doc. 15/033.

2 NAFO. 2014. Assessment of the Cod Stock in NAFO Division 3M. Scientific Council Meeting June 2014. NAFO SCR Doc. 14/035.

3 NAFO. 2014. Cod in Division 3M Advice June 2014 for 2015.

4 DFO 2012. The Grand Banks and the Flemish Cap. Accessed February 2016. http:/www.dfompo.gc.ca/international/media/bk_grandbanks-eng.htm
> SEAFISH. 2015. Atlantic cod on the Flemish Cap, Demersal otter trawl. www.seafish.org/rass/do_pdf.php?id=2422&section=all

¢ NAFO. 2015. Above note 1.

7 Ibid.
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Atlantic Sea Scallops

Placopecten magellanicus

Stock Area(s): Gulf of Maine, U.S.

Fishing Gear Used: Dredge

Recent Assessments: 2014, 20102

COSEWIC Status: N/A

SARA Status: N/A

MSC Certified: U.S. Atlantic sea scallop (2013)?

Stock Status: B > Btarget

Population Trajectory: Stable?

Recovery Prospects: Good, with development of regional reference points
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Figure 1. Sea scallop landings by region for 1965-2013. Figure from
NOAA 2014.2

Life History & Fishery Description

Sea scallops are benthic filter-feeding bivalve molluscs. Scallops
typically occur in large aggregations, called beds, at depths between
18-110m. The Atlantic sea scallop is distributed from Newfoundland
to North Carolina. Under the Atlantic Sea Scallop Fishery Management
Plan, all sea scallops within the EEZ of the United States belong to a
single stock with two stock assessment regions - the Mid-Atlantic and
Georges Bank.

The sea scallop fishery is the most important commercial bivalve fishery
in North America.* This stock is managed by the New England Fishery
Management Council (NEFMC) and by the National Marine Fisheries
Service (NMFS). With the aim of restoring scallop stocks and reducing
fluctuations in stock abundances, the Atlantic Sea Scallop Fishery
Management Plan was implemented in 1982, setting minimum weight
requirement for harvestable scallops. ®

Critical Management Intervention

Stock biomass declined from the 1960s to the mid-1990s with
increasing fishing mortality.® An amendment to the plan in 1994
replaced minimum weight requirements with a limited access program
with effort and gear controls, including a moratorium on permits and
limits to days at sea and crew sizes. In 1997 sea scallops were declared
overfished, and a further amendment to the management plan lowered
mortality levels with the goal of rebuilding the stock within 10 years.
Using a combination of area closures, effort reduction, and gear
restrictions, scallop biomass was considered rebuilt by 2001.

140000

100000

Biomass (mt meats)
60000

= = Georges Bank
<= Mid-Atlantic

— Whole stock
- B_Threshold
B_Target

.
2010
Year

Figure 2. Total biomass for Georges Bank, Mid-Atlantic and whole scallop stock
for scallops larger than 40mm from 1975-2013 with whole stock reference points

(Bthreshol

d and Btarget). Figure from NOAA 2014.2
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Figure 3. Sea scallop management areas, closed areas and Essential Fish Habitat
(EFH) Closed Areas on the U.S. Atlantic coast under rotational management

system i

ntroduced in 2004. Figure from NOAA.”
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Other Management Measures

Stock reference points were revised in the 2010 assessment, raising
Fmsy from 0.38 to 0.48, lowering BMSY from 125,358 to 96,480 mt
(meats) and lowering MSY from 24,975 to 23,798 mt (meats). Sea
scallops are considered overfished when the survey biomass index for
the whole stock falls below 1/2Btarget (=Bmsv).

An area rotation management program was implemented in 2004.2
Vessel monitoring systems have been required since 2005.8

Dredge ring size requirements (increased to 4 inches in 2004) are in
place to target older scallops.”

Industry-funded observer program was established in 2007, with the
costs to vessel owners of carrying observers mitigated through a total
allowable catch and days-at-sea set-aside program.®

Several categories of limited access permit replaced open-access scallop
permits in 2008.8

Key Recovery Uncertainties

Fleet overcapacity. The scallop fleet is still considered to be in a state of
overcapacity,® and changes in fishing effort introduce uncertainty into
the future of the stock.

Reported whole-stock fishing mortality underestimates mortalities in
open fishing areas due to long-term and rotational closure areas. Open
areas might be depleted even if overfishing was not indicated for the
overall stock.?

Recovery Recommendations
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Because assessments have overestimated stock biomass by an average
of 24% in the last seven years, uncertainty in biomass dynamics should
be accounted for in management of stock trends.?

Recovery Outlook & Potential

Sea scallops exhibited a rapid rebuilding after a period of severe
overfishing. While reductions in effort through the implementation of
limited access was among the most important factors contributing to
alleviating overfishing of the scallop stock, area closures have been
shown to have had the greatest influence on sea scallop abundance and
biomass.¢

After a rapid increase in stock biomass between 1995 and 2003, the
stock has been relatively stable. In 2013, the estimated stock biomass
(132,561mt) was above the target BMSY reference point.

In 2013, the U.S. scallop fishery was reviewed by the Marine
Stewardship Council (MSC) which dismissed objections to its
certification that raised concerns over the Harvest Control Rule (HCR)
for the stock.

At the time of certification, fishing mortality (F=0.32) was below the
target FMSY reference point. It has been noted, however, that Fmsy
estimates for the two stock assessment regions are very different (0.3
for Georges Bank and 0.74 for the Mid Atlantic) and that the use of a
combined reference point could result in higher fishing rates on the
Georges Bank than would be advisable.®

Fleet consolidation, as has occurred in Canada, and further days-at-sea reductions may be needed to proactively avoid another
period of overfishing scallop populations.® Region-specific reference points may be required to appropriately manage the stock,

given the differing regional fishing mortality rates, noted above.

1 Northeast Fisheries Science Center. 2014. 59th Northeast Regional Stock Assessment Workshop (59th SAW) Assessment Summary Report. US Dept Commer, Northeast Fish Sci Cent Ref Doc. 14-
07; 39 p. Available from: National Marine Fisheries Service, 166 Water Street, Woods Hole, MA 02543-1026, or online at http:/nefsc.noaa.gov/publications/

2 Northeast Fisheries Science Center. 2010. 50th Northeast Regional Stock Assessment Workshop (50th SAW) Assessment Report. US Dept Commer, Northeast Fish
Sci Cent Ref Doc. 10-09; 57 p. Available from: National Marine Fisheries Service, 166 Water Street, Woods Hole, MA 02543-1026, or online at: http:/nefsc.noaa.gov/publications/

3 MSC. 2016. Track a fishery Northwest Atlantic US Atlantic Sea Scallop. Accessed February 2016 at https:/www.msc.org/track-a-fishery/fisheries-in-theprogram/certified/north-west-atlantic/us-

atlantic-sea-scallop/

4MSC. 2013. MSC Assessment Report for USA Sea Scallop Fishery. Intertek Moody Marine Ltd. FN 82517 v5 December 2013.
5> NEFMC. 1982. Fishery Management Plan Final Environmental Impact Statement Regulatory Impact Review for Atlantic Sea Scallops (Placopecten maellanicus). New England Management Council.
¢ Hart D.R. and Rago P.J. 2006. Long-term dynamics of U.S. Atlantic Sea Scallop Palcopecten magellanicus populations. North American Journal of Fisheries Management. 26:490-501. DOI: 10.1577/

M04-116.1

7 NOAA fisheries services. Scallop Access Areas, Closed Areas and EFH Closed Areas. Accessed February 2016. http:/www.greateratlantic.fisheries.noaa.gov/nero/fishermen/charts/scal4.html

8 NOAA. 2016. NOAA Fisheries Atlantic Sea Scallop. Accessed February 2016. http:/www.greateratlantic.fisheries.noaa.gov/sustainable/species/scallop/
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APPENDIX B. OVERVIEW OF

CANADIAN STOCKS AND MAPS

Table B1: Full list of Canadian marine fish and invertebrate stocks included in report

RAM Stock Code refers to the corresponding code for individual stocks within the RAM Legacy Database. Stocks are
classified by broad taxonomic group as in the RAM database. Management bodies are DFO, International Commission for
the Conservation of Atlantic Tuna (ICCAT), International Pacific Halibut Commission (IPHC), Pacific Fisheries Management
Council (PFMC), Transboundary Resource Assessment Committee (DFO, National Oceanic and Atmospheric Administration
(TRAC (DFO, NOAA)), Northwest Atlantic Fisheries Organization (NAFO).

# Species Scientific Name Indlyldual I Stock Code Taxa TS
Region/Area Body
ATLANTIC SPECIES
1 American plaice Hippoglossoides Labrador NE Newfoundland AMPL23K Flatfish DFO
platessoides (NAFO 23K)
Grand Banks (NAFO 3LNO) AMPL3LNO Flatfish DFO
St. Pierre Bank (NAFO 3Ps)  AMPL3Ps Flatfish DFO
4 Southern Gulf of St. AMPLAT Flatfish DFO
Lawrence (NAFO 4T)
5 Scotian Shelf (NAFO AMPL4VWX Flatfish DFO
4VWX)
6 Atlantic halibut  Hippoglossus Scotian Shelf and Grand ATHAL3NOPs4V Flatfish DFO
hippoglossus Banks (3NOPs4VWX5Zc) WX5Zc
7 Greenland Reinhardtius Labrador Shelf - Grand GHAL23KLMNO Flatfish DFO
halibut hippoglossoides Banks (NAFO 23KLMNO)
8 Gulf of St. Lawrence GHAL4RST Flatfish DFO
9 Winter flounder Pseudopleuronectes  Southern Gulf of St. WINFLOUNA4T Flatfish DFO
americanus Lawrence (NAFO 4T)
10 Witch flounder  Glyptocephalus St. Pierre Banks (NAFO 3Ps) WITFLOUNS3Ps Flatfish DFO
cynoglossus
11 Gulf of St. Lawrence (NAFO  WITFLOUN4RST Flatfish DFO
4RST)
12 Yellowtail Limanda ferruginea Grand Banks (NAFO 3LNO) YELL3LNO Flatfish DFO
flounder
13 5Zhjmn Georges Bank YELLGB Flatfish TRAC (NOAA/
DFO)
14 Capelin Mallotus villosus East Coast, Gulf of St. CAPE4RST Forage Fish DFO
Lawrence
15 Herring Clupea harengus NAFO Div 4R (fall HERR4RFA Forage Fish DFO
spawners)
16 NAFO Div 4R (spring HERR4RSP Forage Fish DFO
spawners)
17 Quebec North Shore (4S) HERRA4S Forage Fish DFO
18 Southern Gulf of St. HERR4TFA Forage Fish DFO

Lawrence (fall spawners)
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# Species Scientific Name Indlyldual Sit Stock Code Taxa UEREE G
Region/Area Body
19 Southern Gulf of St. HERR4TSP Forage Fish DFO
Lawrence (spring spawners)
20 Scotian Shelf and Bay of HERR4VWX Forage Fish DFO
Fundy (4VWX)
21 Newfoundland east and HERRNFLDESC Forage Fish DFO
south coast
22 Mackerel Scomber scombrus NAFO subareas 3 and 4 MACKNWATLSA3-4 Forage Fish DFO
23 Atlantic cod Gadus morhua Southern Labrador, eastern COD2J3KL Groundfish DFO
Newfoundland (NAFO
2J3KL)
24 Southern Grand Banks COD3NO Groundfish DFO
(3NO)
25 Northern Gulf of St. COD3Pn4RS Groundfish DFO
Lawrence (3Pn4RS)
26 St. Pierre Bank (3Ps) COD3Ps Groundfish DFO
27 Southern Gulf of St. COD4TVn Groundfish DFO
Lawrence (4TVn)
28 Eastern Scotian Shelf COD4VsW Groundfish DFO
(4VsW)
29 Scotian Shelf and Bay of COD4X5Yb Groundfish DFO
Fundy (4X5Yb)
30 Eastern Georges Bank COD5Zjm Groundfish DFO
(5Zjm)
31 Haddock Melanogrammus NAFO 3LNO HAD3LNO Groundfish DFO
aeglefinus
32 Western Scotian Shelf, Bay n HAD4X5Y Groundfish DFO
of Fundy and Gulf of Maine
(4XY)
33 5Zjm HADGB Groundfish TRAC (NOAA/
DFO)
34 Pollock Pollachius virens St. Pierre Banks (NAFO 3Ps) POLL3Ps Groundfish DFO
35 Scotian Shelf (NAFO POLL4VWX Groundfish DFO
4WVX)
36 Silver hake Merluccius bilinearis ~ Atlantic Ocean SHAKE4VWX Groundfish DFO
37 White hake Urophycis tenuis Newfoundland (NAFO WHAKE3NOPs Groundfish NAFO
3NOPs)
38 Northern Gulf of St. WHAKE4RS Groundfish DFO
Lawrence (NAFO 4RS)
39 Southern Gulf of St. WHAKE4T Groundfish DFO
Lawrence (NAFO 4T)
40 American Homarus americanus  Quebec north shore and LOBSTERLFA15-18 Invertebrate DFO
lobster Anticosti island (LFA 15-18)
41 Gaspe (LFA 19-21) LOBSTERLFA19-21 Invertebrate DFO
42 Magdalen Islands (LFA 22) LOBSTERLFA22 Invertebrate DFO
43 Southern Gulf of St. LOBSTERLFA23-26AB Invertebrate DFO
Lawrence
44 Atlantic coast of Nova LOBSTERLFA27-33 Invertebrate DFO

Scotia (LFA 27-33)
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# Species Scientific Name Indlyldual S Stock Code Taxa LA
Region/Area Body
45 LFAs 3-14 LOBSTERLFA3-14 Invertebrate DFO
46 LFA 34 LOBSTERLFA34 Invertebrate DFO
47 LFA 35-38 LOBSTERLFA35-38 Invertebrate DFO
48 LFA 41 LOBSTERLFA41 Invertebrate DFO
49 Arctic surfclam  Mactromeris Gulf of St. Lawrence NAFO  ARCSURF4RST Invertebrate DFO
polynyma 4RST
50 Banquereau ARCSURFBANQ Invertebrate DFO
51 Grand Bank ARCSURFGB Invertebrate DFO
52 Northern Pandalus borealis Gulf of St. Lawrence (SFA8, PANDAL4RST Invertebrate DFO
shrimp 9,10,12) 4RST
53 Western and eastern PANDALSFA2-3 Invertebrate DFO
assessment zones, SFAs
Nunavut, Nunavik and
Davis Strait
54 SFA4 PANDALSFA4 Invertebrate DFO
55 SFA5 PANDALSFA5 Invertebrate DFO
56 SFA 6 PANDALSFA6 Invertebrate DFO
57 Rock crab Cancer irroratus Southern Gulf of St. ROCKCRABLFA23-26 Invertebrate DFO
Lawrence (LFA 23-26)
58 Quebec coastal waters ROCKCRABQCW Invertebrate DFO
59 Sea scallop Placopecten Southern Gulf of St. SCALLAT Invertebrate  DFO
magellanicus Lawrence SFA 21-24
60 Inshore waters of Quebec SCALLSFA16-20 Invertebrate DFO
SFA 16-20
61 Snow crab Chionoecetes opilio Division 2H)J SNOWCRAB2HJ Invertebrate ~ DFO
62 Division 3K SNOWCRAB3K Invertebrate DFO
63 Division 3LNO SNOWCRAB3LNO Invertebrate DFO
64 St. Pierre Bank SNOWCRAB3Ps Invertebrate DFO
(Division 3Ps)
65 Division 4R3Pn SNOWCRAB4R3Pn Invertebrate DFO
66 Northern Gulf of St. SNOWCRABSCMA Invertebrate DFO
Lawrence 12-17
67 Southern Gulf of St. SNOWCRABSGSL Invertebrate DFO
Lawrence
68 Redfish species  Sebastes fasciatus 2+3K ACADRED2J3K Redfish DFO
69 S. fasciatus Unit 1 + Unit 2 + 3LNO ACADRED3LNO- Redfish DFO
UT12
70 S. fasciatus Unit 3 ACADREDUT3 Redfish DFO
71 S. mentella 243K S. mentella REDDEEP2J3K-3LNO Redfish DFO
72 S. mentella Unit 1+2 REDDEEPUT12 Redfish DFO
73 S. fasciatus (Acadian ~ North and southwest Grand REDFISHSPP3LN Redfish NAFO
redfish) & S. mentella  Banks (NAFO 3LN)
(Deepwater redfish)
74 Gulf of St. Lawrence and REDFISHSPP3Pn4RS Redfish DFO

Cabot Strait (3Pn4RSTVn)

TVn
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Individual Stock

Management

# Species Scientific Name Ry Stock Code Taxa Body
75 Porbeagle shark Lamna nasus Atlantic Ocean PORSHARATL SharksSkates  DFO
76 Smooth skate Malacoraja senta Northeastern SMOQOTHSKA2J3K SharksSkates DFO
Newfoundland and
Labrador (NAFO 2J3K)
77 Southern Gulf of St. SMOOTHSKA4T SharksSkates DFO
Lawrence (NAFO 4T)
78 Spiny dogfish Squalus acanthias Atlantic Ocean SDOG4VWX5 SharksSkates DFO
79 Thorny skate Amblyraja radiata Grand Banks and St. Pierre  TSKA3LNOPs SharksSkates ~ NAFO
Banks (NAFO 3LNOPs)
80 Southern Gulf of St. TSKA4T SharksSkates  DFO
Lawrence (NAFO 4T)
81 Atlantic bluefin  Thunnus thynnus Western Atlantic stock ATBTUNAWATL TunaSword- ICCAT
tuna fish
82 Swordfish Xiphias gladius North Atlantic SWORDNATL TunaSword- ICCAT
fish
PACIFIC SPECIES
83 Pacific halibut Hippoglossus British Columbia coast PHALNPAC Flatfish IPHC
stenolepis
84 Rock sole Lepidopsetta Queen Charlotte Sound RSOLE5AB Flatfish DFO
bilineata (DFO 5AB)
85 Hecate Strait NAFO (DFO RSOLEHSTR Flatfish DFO
5CD)
86 Eulachon Thaleichthys Central Coast EULAPCOASTCCDU Forage Fish DFO
pacificus
87 Fraser River EULAPCOASTFRDU Forage Fish DFO
88 Nass/Skeena EULAPCOASTNSDU Forage Fish DFO
89 Pacific herring  Clupea pallasii Central Coast HERRCC Forage Fish DFO
90 Prince Rupert District HERRPRD Forage Fish DFO
921 Haida Gwaii HERRQCI Forage Fish DFO
92 Strait of Georgia HERRSOG Forage Fish DFO
93 West coast of Vancouver HERRWCVANI Forage Fish DFO
Island
94 Pacific sardine  Sardinops sagax British Columbia SARDBC Forage Fish DFO
95 Pacific cod Gadus Queen Charlotte Sound PCOD5AB Groundfish DFO
macrocephalus (DFO 5AB)
96 Hecate Strait NAFO (DFO PCODHS Groundfish DFO
5CD)
97 Pacific hake Merluccius productus  Pacific Coast, U.S. and PHAKEPCOAST Groundfish PFMC
Canadian waters
98 Northern Pandalus borealis and  Shrimp Management Area PANDALICSMA14 Invertebrate DFO
shrimp (Pink P. jordani (SMA) 14
shrimp)
99 SMA 16 PANDALICSMA16 Invertebrate DFO
100 SMA 18-19 PANDALICSMA18-19 Invertebrate DFO
101 Fraser River SMA PANDALICSMAFR Invertebrate DFO
102 SMA Georgia Strait East PANDALICSMAGTSE  Invertebrate DFO
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Individual Stock

Management

# Species Scientific Name Reglon/Area Stock Code Taxa Body
103 SMA Prince Rupert District =~ PANDALICSMAPRD Invertebrate DFO
104 Sidestripe Pandalopsis dispar SMA 14 SSSHRIMPSMA14 Invertebrate DFO
shrimp
105 SMA 16 SSSHRIMPSMA16 Invertebrate DFO
106 SMA 18-19 SSSHRIMPSMA18-19  Invertebrate DFO
107 Fraser River SMA SSSHRIMPSMAFR Invertebrate DFO
108 SMA Georgia Strait East SSSHRIMPSMAGTSE  Invertebrate DFO
109 SMA Prince Rupert District =~ SSSHRIMPSMAPRD Invertebrate DFO
110 Lingcod Ophiodon elongatus  Strait of Georgia 4B LINGCODSOG Rockfish DFO
111 Rockfish Sebastes paucispinis  Bocaccio BOCACCBCW Rockfish DFO
112 S. pinniger Canary rockfish (west coast CROCKWCVANISO Rockfish DFO
Vancouver Island, Strait of GQClI
Georgia, Queen Charlotte
Islands)
113 S. alutus Pacific Ocean perch, north PERCHQCI Rockfish DFO
and west coasts of Haida
Gwaii
114 S. alutus Pacific Ocean perch, west PERCHWCVANI Rockfish DFO
coast Vancouver Island
115 S. maliger Quillback (inside QROCKPCOASTIN Rockfish DFO
management unit)
116 S. maliger Quillback (outside QROCKPCOASTOUT  Rockfish DFO
management unit)
117 S. ruberrimus Yelloweye rockfish Pacific YEYEROCKPCOASTIN Rockfish DFO
Coast inside management
unit
118  Big skate Raja binoculata West coast Vancouver BIGSKA3CD SharksSkates  DFO
Island (DFO 3CD)
119 Strait of Georgia (DFO 4B) BIGSKA4B SharksSkates DFO
120 Queen Charlotte Sound BIGSKAS5AB SharksSkates  DFO
(DFO 5AB)
121 Hecate Strait NAFO (DFO BIGSKA5CDE SharksSkates  DFO
5CDE)
122 Longnose skate Raja rhina West coast Vancouver LNOSESKA3CD SharksSkates  DFO
Island (DFO 3CD)
123 Strait of Georgia (DFO 4B) LNOSESKA4B SharksSkates DFO
124 Queen Charlotte Sound LNOSESKA5AB SharksSkates DFO
(DFO 5AB)
125 Hecate Strait (DFO 5CDE) LNOSESKA5CDE SharksSkates  DFO
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Table B2: Reference points determined for Canadian fishery stocks
Bwmsy, LRP (Lower Reference Point), USR (Upper Stock Reference Point), FMsy, and any other Frer (Fishing mortality
reference point)

# Species Stock Code Taxa Bmsy LRP USR Fmsy Fref
1 American plaice AMPL23K Flatfish - v - - -
2 AMPL3LNO Flatfish v v - - -
3 AMPL3Ps Flatfish - 4 4 - -
4 AMPLAT Flatfish - v/ - - -
5 AMPL4VWX Flatfish 4 4 v v v
6 Atlantic halibut ATHAL3NOPs4V Flatfish - v v/ - v
WX5Zc
7 Greenland GHAL23KLMNO Flatfish - - - - -
halibut
8 GHAL4RST Flatfish - v - - -
9 Winter flounder WINFLOUN4T Flatfish - - - - -
10 WITFLOUNSPs Flatfish - - - - -
11 WITFLOUN4RST Flatfish v v/ - v -
12 Yellowtail YELL3LNO Flatfish v v - v -
flounder

13 YELLGB Flatfish - - - - 4
14 Capelin CAPE4RST Forage Fish - - - - -
15 Herring HERR4RFA Forage Fish - 4 4 - 4
16 HERR4RSP Forage Fish - 4 4 - 4
17 HERR4S Forage Fish - - - - -
18 HERRATFA Forage Fish - 4 v - v
19 HERR4TSP Forage Fish - 4 v - 4
20 HERR4VWX Forage Fish - v - - -
21 HERRNFLDESC Forage Fish - - - - -
22 Mackerel MACKNWATLSA3-4  Forage Fish - - - - -
23 Atlantic cod COD2J3KL Groundfish - v/ - - -
24 COD3NO Groundfish v v - - v
25 COD3Pn4RS Groundfish - 4 - - -
26 COD3Ps Groundfish - 4 v - -
27 COD4TVn Groundfish - v - - -
28 COD4VsW Groundfish - v v - -
29 COD4X5Yb Groundfish - v/ - - -
30 COD5Zjm Groundfish - v v - v
31 Haddock HAD3LNO Groundfish - - - - -
32 HAD4X5Y Groundfish - v v/ - v
33 HADGB Groundfish 4 4 4 - 4
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# Species Stock Code Taxa Bwmsy LRP USR Fmsy Fref
34 Pollock POLL3Ps Groundfish - - - - -
35 POLL4VWX Groundfish 4 4 v - -
36 Silver hake SHAKE4VWX Groundfish v v v v -
37 White hake WHAKE3NOPs* Gadids v v - - -
38 WHAKE4RS* Gadids 4 - v - -
39 WHAKE4T Gadids - - - - -
40 American LOBSTERLFA15-18  Invertebrate - - - - -
lobster
41 LOBSTERLFA19-21 Invertebrate - - - - -
42 LOBSTERLFA22 Invertebrate - 4 4 - -
43 LOBSTERLFA23-26  Invertebrate - - - - -
AB
44 LOBSTERLFA27-33  Invertebrate - 4 4 - -
45 LOBSTERLFA3-14 Invertebrate - - - - -
46 LOBSTERLFA34 Invertebrate - 4 4 - -
47 LOBSTERLFA35-38  Invertebrate - 4 4 - -
48 LOBSTERLFA41 Invertebrate - - - - -
49 Arctic surfclam  ARCSURF4RST Invertebrate - - - - v
50 ARCSURFBANQ Invertebrate v v v v v/
51 ARCSURFGB Invertebrate 4 4 4 4 -
52 Northern PANDALA4RST Invertebrate - v v - -
shrimp
53 PANDALSFA2-3 Invertebrate - 4 v - -
54 PANDALSFA4 Invertebrate 4 4 v - -
55 PANDALSFA5 Invertebrate 4 4 4 - -
56 PANDALSFA6 Invertebrate 4 4 4 - -
57 Rock crab ROCKCRABLFA Invertebrate - - - - -
23-26
58 ROCKCRABQCW Invertebrate - - - - -
59 Sea scallop SCALL4T Invertebrate - - - - -
60 SCALLSFA16-20 Invertebrate - - - - -
61 Snow crab SNOWCRAB2H)J Invertebrate - - - - -
62 SNOWCRAB3K Invertebrate - - - - -
63 SNOWCRAB3LNO Invertebrate - - - - -
64 SNOWCRAB3Ps Invertebrate - - - - -
65 SNOWCRAB4R3Pn  Invertebrate - - - - -
66 SNOWCRABSCMA Invertebrate - - - - -
12-17
67 SNOWCRABSGSL Invertebrate 4 4 4 - 4
68 Redfish species ACADRED2J3K Redfish v v v v/ -
69 ACADRED3LNO- Redfish v/ v v v/ -
UT12
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# Species Stock Code Taxa Bmsy LRP USR Fmsy Fref
70 ACADREDUT3 Redfish v v v/ - -
71 REDDEEP2J3K- Redfish v v v v -
3LNO
72 REDDEEPUT12 Redfish 4 v/ v v/ -
73 REDFISHSPP3LN Redfish v - - v -
74 REDFISHSPP3Pn4R  Redfish - - - - -
STVn
75 Porbeagle shark PORSHARATL Sharks and Skates v/ - v v -
76 Smooth skate SMOOTHSKA2J3K  Sharks Skates - - - - -
77 SMOOTHSKA4T Sharks and Skates - - - - -
78 Spiny dogfish SDOG4VWX5* Sharks and Skates v v/ v/ v 4
79 Thorny skate TSKA3LNOPs* Sharks and Skates v v - v/ -
80 TSKA4AT Sharks and Skates - - - - -
81 Bluefin tuna ATBTUNAWATL Tuna and v/ - - - -
Swordfish
82 Swordfish SWORDNATL Tuna and v v - v v
Swordfish
83 Pacific halibut PHALNPAC Flatfish - - - - -
84 Rock sole RSOLE5AB Flatfish v v v v -
85 RSOLEHSTR Flatfish v v v v -
86 Eulachon EULAPCOASTCCDU  Forage Fish - - - - -
87 EULAPCOASTFR Forage Fish v v - 4 -
DU*
88 EULAPCOASTNSDU  Forage Fish - - - - -
89 Pacific herring  HERRCC* Forage Fish 4 v - v/ -
90 HERRPRD Forage Fish v v - v -
91 HERRQCI* Forage Fish v v - v/ -
92 HERRSOG* Forage Fish v v - v -
93 HERRWCVANI* Forage Fish v v/ - v -
94 Pacific sardine = SARDBC Forage Fish - - - - -
95 Pacific cod PCOD5AB Groundfish v - - - v
96 PCODHS Groundfish 4 v v - v
97 Pacific hake PHAKEPCOAST* Groundfish v v - v 4
98 Northern PANDALICSMA14 Invertebrate 4 v v - v
shrimp
99 PANDALICSMA16 Invertebrate 4 4 4 - 4
100 PANDALICSMA Invertebrate 4 v v - v
18-19
101 PANDALICSMAFR Invertebrate v/ v v - v
102 PANDALICSMAG Invertebrate v v v - v
TSE
103 PANDALICSMAPRD Invertebrate 4 v/ v - v/
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# Species Stock Code Taxa Bwmsy LRP USR Fmsy Fref
104  Sidestripe SSSHRIMPSMA14 Invertebrate 4 v/ v/ - v
shrimp
105 SSSHRIMPSMA16 Invertebrate 4 4 v - v
106 SSSHRIMPSMA Invertebrate 4 4 v - v
18-19
107 SSSHRIMPSMAFR Invertebrate 4 4 4 - v
108 SSSHRIMPSMAG Invertebrate 4 4 v - v
TSE
109 SSSHRIMPSMAPRD  Invertebrate 4 4 4 - 4
110  Lingcod LINGCODSOG* Rockfish v v v - -
111 Rockfish BOCACCBCW* Rockfish 4 v 4 v/ -
112 CROCKWCVANISO  Rockfish 4 4 v - -
GQClI*
113 PERCHQCI* Rockfish 4 4 4 v -
114 PERCHWCVANI* Rockfish 4 4 v v -
115 QROCKPCOASTIN Rockfish 4 v 4 4 -
116 QROCKPCOASTO Rockfish 4 4 4 v -
uT
117 YEYEROCKPCOAS Rockfish 4 v v v -
TIN
118 Big skate BIGSKA3CD Sharks and Skates -
119 BIGSKA4B Sharks and Skates - - - - -
120 BIGSKAS5AB Sharks and Skates - - - - -
121 BIGSKA5CDE Sharks and Skates - - - - -
122 Longnose skate LNOSESKA3CD Sharks and Skates - - - - -
123 LNOSESKA4B Sharks and Skates - - - - -
124 LNOSESKA5AB Sharks and Skates - - - - -
125 LNOSESKA5CDE Sharks and Skates - - - - -
Total 58 77 57 30 31
* Stocks have other reference points determined including BO (unfished biomass), SBO (unfished spawning biomass), VO (unfished vulnerable biomass) and
Vmsy (vulnerable biomass at MSY).
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Table B3: The biomass at MSY (Bmsy), lower (LRP) and upper (USR) stock reference points and reference

fishing mortality rate (FMsy) for each stock, if known

The value for Fmsy is estimated F at MSY unless otherwise stated in brackets. Units of BMsy, LRP and USR are

metric tonnes unless otherwise stated. Taxonomic codes: F=Flatfish, FF=Forage fish, G=Groundfish, I=Invertebrate,
R=Redfish/rockfish, SS=Sharks and skates, TS=Tuna and swordfish. Precautionary Framework status codes: U=Unknown,
C=Cautious, CR=Critical, H=Healthy, NA=Assessed by NAFO and not DFO and so status is not designated this way.

# Species Stock Code Taxa Bmsy LRP USR Fmsy Status
1 American plaice AMPL23K F 70,000 CR
2 AMPL3LNO F 24,200 50,000 0.31 (Fim) NA
3 AMPL3Ps F CR
4 AMPLAT F 64,000 CR
5 AMPL4VWX F 32,381 12,952 25,905 0.16 C
6 Atlantic halibut  ATHAL3NOPs4V F 1,960 3,920 0.36 (Fim) C
WX5Zc
7 Greenland GHAL23KLMNO F U
halibut
8 GHAL4RST F 10,056
9 Winter flounder WINFLOUN4T F
10 Witch flounder ~ WITFLOUN3Ps F
11 WITFLOUN4RST F 26,7000 10,700 0.072 CR
12 Yellowtail YELL3LNO F 72,500 0.26 NA
flounder
13 YELLGB F 0.25(F0.1) NA
14 Capelin CAPE4RST FF U
15 Herring HERR4RFA FF 47,953 61,074 0.22(F0.1) U
16 HERR4RSP FF 37,384 57,468 0.16 (FO.1) U
17 HERR4S FF U
18 HERR4TFA FF 51,000 172,000 0.32(F0.1) C
19 HERR4TSP FF 22,000 54,000 0.35(F0.1) C
20 HERR4VWX FF 371,067 Cc
21 HERRNFLDESC FF U
22 Mackerel MACKNWATLS FF CR
A3-4
23 Atlantic cod COD2J3KL G CR
24 COD3NO G 24,800 60,000 NA 0.3 (Fiim) NA
25 COD3Pn4RS G 11,600 CR
26 COD3Ps G 10,700 21,000 C
27 COD4TVn G 80,000 CR
28 COD4VsW G 50,000 10,000 C
29 COD4X5Yb G 24,000 CR
30 COD5Zjm G 21,000 48,000 0.2 (Fiim) CR
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# Species Stock Code Taxa Bwmsy LRP USR Fmsy Status
31 Haddock HAD3LNO G U
32 HAD4X5Y G 20,800 41,600 0.25(Fre) C
33 HADGB G 78,000 10,340 40,000 0.26 (Fref)  NA
34 Pollock POLL3Ps G
35 POLL4VWX G 50,184 20,074 40,147
36 Silver hake SHAKE4VWX G 59,000 23,600 47,200 0.32
37 White hake WHAKE3NOPs* G 42,300 12,700 U
38 WHAKE4RS* G 9,016 3,606 7,213 CR
39 WHAKE4T G U
40 American lobster LOBSTERLFA15-18 | u
41 LOBSTERLFA19-21 | u
42 LOBSTERLFA22 | 875 1,750 H
43 LOBSTERLFA23- | U
26AB

44 LOBSTERLFA27-33 | 27. 814, 27: 1629, U

28-29: 60, 28-29:

30: 40, 31: 120, 30:

125, 32: 79, 31:

121, 33: 250, 32:

919 242, 33:

1838
45 LOBSTERLFA3-14 | U
46 LOBSTERLFA34 I 4,434 8,867 H
47 LOBSTERLFA35-38 | 788 1,575 H
48 LOBSTERLFA41 | H
49 Arctic surfclam  ARCSURF4RST | U
50 ARCSURFBANQ | 1,015,058 406,024 812,047 0.0264 H
51 ARCSURFGB | 703,065 281,226 562,452 0.0264 H
52 Northern shrimp PANDAL4RST | U
53 PANDALSFA2-3 | 6,800 18,200 H
54 PANDALSFA4 | 21,100 56,300 H
55 PANDALSFA5 I 14,300 38,000 H
56 PANDALSFA6 | 79,600 212,200 C
57 Rock crab ROCKCRABLFA I U
23-26

58 ROCKCRABQCW I U
59 Sea scallop SCALLAT | U
60 SCALLSFA16-20 I U
61 Snow crab SNOWCRAB2HJ | U
62 SNOWCRAB3K I U
63 SNOWCRABS3LNO I U
64 SNOWCRAB3Ps | ]
65 SNOWCRAB4R3Pn | U
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# Species Stock Code Taxa Bmsy LRP USR Fmsy Status

66 SNOWCRABSCMA | U
12-17

67 SNOWCRABSGSL | 10,000 41,400 0.346 (Fim) H

68 Redfish species = ACADRED2J3K R 73,000 29,000 58,000 0.04 CR

69 ACADREDS3LNO- R 370,000 148,000 296,000 0.06 CR
UT12

70 ACADREDUT3 R 73,000 29,000 58,000 H

71 REDDEEP2J3K- R 29,0000 166,000 232,000 0.06 CR
3LNO

72 REDDEEPUT12 R 583,000 233,000 266,000 0.03 CR

73 REDFISHSPP3LN R 225,100 0.11 NA

74 REDFISHSPP3Pn4R R NA
STVn

75 Porbeagle shark PORSHARATL SS 34,573 27,658 0.051 U

individuals individuals

76 Smooth skate SMOOTHSKA2J3K  SS

77 SMOOTHSKAAT SS
78 Spiny dogfish SDOG4VWX5* SS 252,000
individuals
79 Thorny skate TSKA3LNOPs* SS 83,160 24,948 0.08
80 TSKA4T SS
81 Bluefin tuna ATBTUNAWATL TS 12,722 NA
82 Swordfish SWORDNATL TS 65,060 26,204 0.2 NA
83 Pacific halibut PHALNPAC F NA
84 Rock sole RSOLE5AB F 1,833 733 1,467 0.239 H
85 RSOLEHSTR F 4,853 1,941 3,883 0.507 H
86 Eulachon EULAPCOASTCCDU  FF u
87 EULAPCOASTFR FF 1,220 382 0.1 u
DU*
88 EULAPCOASTNSDU  FF u
89 Pacific herring HERRCC* FF 11,514 14,841 1.31 u
90 HERRPRD FF 18,600 17,190 0.54 U
91 HERRQCI* FF 8,708 10,171 2.36 u
92 HERRSOG* FF 28,211 33,881 14 u
93 HERRWCVANI* FF 11,281 14,366 0.98 U
94 Pacific sardine SARDBC FF u
95 Pacific cod PCOD5AB G 0.305 u
(Fave)
96 PCODHS G 12,182 19,258 0.22 (Favg) C
97 Pacific hake PHAKEPCOAST* G 586 959 0.332
(ERmsY)
98 Northern shrimp PANDALICSMA14 I 222.5 89 178 0.35(Fmax) H
99 PANDALICSMA16 I 312.5 125 251 0.35(Fmax) C
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# Species Stock Code Taxa Bmsy LRP USR Fmsy Status
100 PANDALICSMA | SMA 18: SMA 18: SMA 18: 0.35(Fmax) CR
18-19 95, SMA 38, SMA 76, SMA
19:75 19: 30 19: 61
101 PANDALICSMAFR | 367.5 147 294 0.35 (Fmax)
102 PANDALICSMAGS I 115 46 92 0.35(Fmax) H
TE
103 PANDALICSMAPRD | 977.5 391 782 0.35 (Fmax)
104  Sidestripe SSSHRIMPSMA14 I 70 28 56 0.35 (Fmax)
shrimp
105 SSSHRIMPSMA16 | 87.5 11 22 0.35 (Fmax)
106 SSSHRIMPSMA I SMA 18: SMA 18: SMA 18: 0.35 (Fmax)
18-19 25, SMA 10, SMA 19, SMA
19:10 19:4 19:8
107 SSSHRIMPSMAFR I 170 68 137 0.35 (Fmax)
108 SSSHRIMPSMAG | 77.5 31 63 0.35 (Fmax)
TSE
109 SSSHRIMPSMAPRD | 587.5 235 470 0.35(Fmax) H
110 Lingcod LINGCODSOG* R 15,924 6,370 12,739
111 Rockfish BOCACCBCW* R 31,620 12,648 25,296 0.0422 CR
112 CROCKWCVANISO R 542 216.8 433.6 C
GQClI*
113 PERCHQCI* R 7,304 2,921 5,843 0.109 H
114 PERCHWCVANI* R 5,809 2,324 4,647 0.091 H
115 QROCKPCOASTIN R 5,742 2,296.8 4,593.6 0.025 C
116 QROCKPCOASTO R 11,718 4,687.2 9,374.4 0.035 C
uT
117 YEYEROCKPCOAS R 1,0772 4,308.8 8,617.6 CR
TIN
118 Big skate BIGSKA3CD SS U
119 BIGSKA4B SS U
120 BIGSKAS5AB SS U
121 BIGSKA5CDE SS U
122 Longnose skate  LNOSESKA3CD SS U
123 LNOSESKA4B SS U
124 LNOSESKAS5AB SS U
125 LNOSESKA5CDE SS U
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Table B4: Integrated Fisheries Management Plans (IFMP) for Canadian stocks
Name of specific plan and date of most recent plan (Year). Taxonomic codes: F=Flatfish, FF=Forage fish, G=Groundfish,
I=Invertebrate, O=Other, R=Redfish/rockfish, SS=Sharks and skates, TS=Tuna and swordfish.

# Species

ATLANTIC SPECIES

Stock Code

Taxa

IFMP

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000¢

Year

1 American plaice AMPL23K F NL Groundfish 2+3KL 2013

2 AMPL3LNO F NL Groundfish 2+3KL 2013

3 AMPL3Ps F NL Groundfish 3Ps 2013

4 AMPLAT F - -

5 AMPL4VWX F - -

6 Atlantic halibut ATHAL3NOPs4VWX5Zc F - -

7 Greenland GHAL23KLMNO F NL Groundfish 2+3KL 2013
halibut

8 GHAL4RST F - -
Winter flounder WINFLOUNA4T F - -

10 WITFLOUN3Ps F NL Groundfish 3Ps 2013

11 WITFLOUN4RST F - -

12 Yellowtail YELL3LNO F Yellowtail Flounder 3LNO 2012
flounder

13 YELLGB F - -

14 Capelin CAPE4RST FF - R

15 Herring HERR4RFA FF - -

16 HERR4RSP FF - -

17 HERR4S FF - -

18 HERRATFA FF - -

19 HERRA4TSP FF - -

20 HERR4VWX FF Atlantic Herring SWNS BoF 2013

21 HERRNFLDESC FF - -

22 Mackerel MACKNWATLSAS3-4 FF Atlantic Mackerel 2007

23 Atlantic cod COD2J3KL G NL Groundfish 2+3KL 2013

24 COD3NO G - -

25 COD3Pn4RS G NL Groundfish 3Ps 2013

26 COD3Ps G NL Groundfish 3Ps 2013

27 CODA4TVn G - -

28 COD4VsW G - -

29 COD4X5Yb G - -

30 COD5Zjm G - -

31 Haddock HADS3LNO G NL Groundfish 2+3KL 2013

32 HAD4X5Y G - -

33 HADGB G - -
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# Species Stock Code Taxa IFMP Year

34 Pollock POLL3Ps NL Groundfish 3Ps 2013

3 35 POLL4VWX G - -

36 Silver hake SHAKE4VWX G - -

37 White hake WHAKE3NOPs* G NL Groundfish 3Ps -

38 WHAKE4RS* G - -

39 WHAKEAT G - -

40 American LOBSTERLFA15-18 I - -

lobster

41 LOBSTERLFA19-21 | - -

42 LOBSTERLFA22 I - -

43 LOBSTERLFA23-26AB | SGSL LFA 23-26B 2014

44 LOBSTERLFA27-33 | LFA 27-38 2011

45 LOBSTERLFA3-14 I LFA 27-38 2011

46 LOBSTERLFA34 | LFA 27-38 2011

47 LOBSTERLFA35-38 | LFA 27-38 2011

48 LOBSTERLFA41 I - -

49 Arctic surfclam  ARCSURF4RST I - -

50 ARCSURFBANQ | - -

51 ARCSURFGB I - -

52 Northern PANDAL4RST I - -

shrimp

53 PANDALSFA2-3 I Northern Shrimp SFA 1-7 2007

54 PANDALSFA4 I Northern Shrimp SFA 1-7 2007

55 PANDALSFA5 | Northern Shrimp SFA 1-7 2007

56 PANDALSFA6 I Northern Shrimp SFA 1-7 2007

57 Rock crab ROCKCRABLFA23-26 I - -

58 ROCKCRABQCW | - -

59 Sea scallop SCALLAT I - -

60 SCALLSFA16-20 I - -

61 Snow crab SNOWCRAB2H)J I Snow Crab - NL & Lab 2009-2011
62 SNOWCRAB3K I Snow Crab - NL & Lab 2009-2011
63 SNOWCRAB3LNO I Snow Crab - NL & Lab 2009-2011
64 SNOWCRAB3Ps I Snow Crab - NL & Lab 2009-2011
65 SNOWCRAB4R3Pn I Snow Crab - NL & Lab 2009-2011
66 SNOWCRABSCMA12-17 | - -

67 SNOWCRABSGSL | Snow Crab Area 12,12E,12F,19 2014

68 Redfish species ACADRED2J3K R NL Groundfish 2+3KL 2013

69 ACADREDS3LNO-UT12 R NL Groundfish 2+3KL 2013

70 ACADREDUT3 R NL Groundfish 2+3KL 2013
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# Species Stock Code Taxa IFMP Year

71 REDDEEP2J3K-3LNO R NL Groundfish 2+3KL 2013

72 REDDEEPUT12 R NL Groundfish 3PS 2013

73 REDFISHSPP3LN R NL Groundfish 2+3KL 2013

74 REDFISHSPP3Pn4RSTVn R NL Groundfish 3Ps 2013

75 Porbeagle shark PORSHARATL SS - -

76 Smooth skate SMOOTHSKA2J3K SS NL Groundfish 2+3KL 2013

77 SMOOTHSKA4T SS - -

78 Spiny dogfish SDOG4VWX5* SS - -

79 Thorny skate TSKASLNOPs* SS - -

80 TSKAAT SS - -

81 Bluefin tuna ATBTUNAWATL TS Atlantic Bluefin Tuna 2008

82 Swordfish SWORDNATL TS Canadian Atlantic Swordfish and 2004-2006

Other Tunas

83 Pacific halibut ~ PHALNPAC F BC Groundfish 2016

84 Rock Sole RSOLE5AB F BC Groundfish 2016

85 RSOLEHSTR F BC Groundfish 2016

86 Eulachon EULAPCOASTCCDU FF - -

87 EULAPCOASTFRDU* FF Fraser River Eulachon 2013-2014
88 EULAPCOASTNSDU FF - -

89 Pacific herring  HERRCC* FF Pacific Herring 2013-2014
90 HERRPRD FF Pacific Herring 2013-2014
91 HERRQCI* FF Pacific Herring 2013-2014
92 HERRSOG* FF Pacific Herring 2013-2014
93 HERRWCVANI* FF Pacific Herring 2013-2014
94 Pacific sardine = SARDBC FF Pacific Sardine 2015-2018
95 Pacific cod PCOD5AB G BC Groundfish 2016

96 PCODHS G BC Groundfish 2016

97 Pacific hake PHAKEPCOAST* G BC Groundfish 2016

98 Northern PANDALICSMA14 | Shrimp Trawl 2016-2017

shrimp
99 PANDALICSMA16 | Shrimp Trawl 2016-2017
100 PANDALICSMA18-19 | Shrimp Trawl 2016-2017
101 PANDALICSMAFR | Shrimp Trawl 2016-2017
102 PANDALICSMAGSTE | Shrimp Trawl 2016-2017
103 PANDALICSMAPRD | Shrimp Trawl 2016-2017
104  Sidestripe SSSHRIMPSMA14 | Shrimp Trawl 2016-2017
shrimp

105 SSSHRIMPSMA16 | Shrimp Trawl 2016-2017
106 SSSHRIMPSMA18-19 | Shrimp Trawl 2016-2017
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# Species Stock Code Taxa IFMP Year
107 SSSHRIMPSMAFR | Shrimp Trawl 2016-2017
108 SSSHRIMPSMAGSTE | Shrimp Trawl 2016-2017
109 SSSHRIMPSMAPRD | Shrimp Trawl 2016-2017
110 Lingcod LINGCODSOG* R BC Groundfish 2016
111 Rockfish BOCACCBCW* R BC Groundfish 2016
112 CROCKWCVANISOGQCI* R BC Groundfish 2016
113 PERCHQCI* R BC Groundfish 2016
114 PERCHWCVANI* R BC Groundfish 2016
115 QROCKPCOASTIN R BC Groundfish 2016
116 QROCKPCOASTOUT R BC Groundfish 2016
117 YEYEROCKPCOASTIN R BC Groundfish 2016
118  Bigskate BIGSKA3CD SS BC Groundfish 2016
119 BIGSKA4B SS BC Groundfish 2016
120 BIGSKA5AB SS BC Groundfish 2016
121 BIGSKA5CDE SS BC Groundfish 2016
122 Longnose skate LNOSESKA3CD SS BC Groundfish 2016
123 LNOSESKA4B SS BC Groundfish 2016
124 LNOSESKAS5AB SS BC Groundfish 2016
125 LNOSESKA5CDE SS BC Groundfish 2016
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Figure B1: Map of fishing regions within the NAFO
Northwest Atlantic Fisheries Organization. Source: www.nafo.int
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Figure B2: Map of fishing regions on Canada’s West Coast
Source: http:/www.pac.dfo-mpo.gc.ca/fm-gp/maps-cartes/ground-fond/ground-fond-eng.html
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Figure B3: Map of lobster fishing areas (LFAs) on Canada’s Atlantic coast
Source: http:/www.dfo-mpo.gc.ca/fm-gp/sustainable-durable/fisheries-peches/lobster-homard-eng.htm
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Figure B4: Map of shrimp fishing areas (SFAs) on Canada’s Atlantic coast
http:/www.dfo-mpo.gc.ca/fm-gp/sustainable-durable/fisheries-peches/shrimp-crevette-eng.htm
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APPENDIX C. METADATA AND

PLOTS FOR INDIVIDUAL STOCKS

A separate appendix, available at oceana.ca, contains a
two-page summary for each of the 125 marine fish and
invertebrate stocks from Canada’s East and West Coasts
included in this report and the reference list for their
corresponding stock assessment documents. The data
shown will be incorporated into the next version of the RAM
Legacy Database, the world’s primary open-source database
of marine fish stock assessments (www.ramlegacy.org).

This first page of the summary for each stock includes the
following three tables:

e Metadata: This table includes the scientific name,
common name, the stock ID (the code used in the RAM
Legacy database), the assessment ID from the RAM
Legacy Database (region - stockID - years - person
who entered the assessment), the region, specific stock
area, management authority, scientific body conducting
the stock assessment, and the years covered in the
assessment.

e References Points: This table includes available reference
point data for the stock, as follows:

Btarget = target biomass

SSBtarget = target spawner stock biomass
Ntarget = target abundance

BO = initial biomass

SSBO = initial spawner stock biomass

MSY = maximum sustainable yield

Ftarget = target fishing mortality

Utarget = target primary fishing mortality rate
M = natural mortality
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e Time Series: This table summarizes the available time
series data for the stock, including the unit and the current
value for the following parameters:

TB = total biomass

SSB = spawner stock biomass

TN = total numbers (i.e., abundance)

R = recruits

TC= total catch

TL= total landings

F= fishing mortality

U= the primary fishing mortality rate
ER = the proportion of the numbers or

biomass removed by fishing

The second page of the summary for each stock shows up
to eight standard plots (depending on data availability), with
the same template followed on each page, as follows:

1. Biomass vs. Fishing Mortality

2. Spawner - Recruits

3. Production

4. Total and Spawning Biomass

5. Catch and Fishing Mortality

6. Catch and Total Biomass

7. Biomass Relative to BMsy over time

8. Harvest Relative to Umsy over time



eecccccccccc00c00cc0ccce eeccccccccccccccccce eeccccccccccccccccce eeccccccccce

Top Row

1. Left Plot: Biomass vs. Fishing Mortality. Plots SSB scaled
relative to SSBmsy vs. U/Umsy if available, otherwise
plots SSB vs. U. If SSB unavailable, uses TB instead. Note:
U may be either F or ER. Dot colouring corresponds to
time, with blue being the earliest years in the time series,
progressing through purple to pink, and ending with the
most recent years in the time series in red.

2. Right Plot: Spawner - Recruits. Plots spawner stock
biomass (SSB) vs. recruits (R). Dot colouring corresponds
to time, with blue being the earliest years in the time
series, progressing through purple to pink, and ending
with the most recent years in the time series in red.

Second Row:

3. Left Plot: Production. Plots TB (or abundance) vs.
production. Dot colouring corresponds to time, with blue
being the earliest years in the time series, progressing
through purple to pink, and ending with the most recent
years in the time series in red. Dashed line is zero
production.

4. Right Plot: Total and Spawning Biomass. Plots TB (or TN)
in blue and SSB in red. If available, TBMsy and SSBmsy are
plotted as a dashed line of the appropriate colour.

Third Row:

5. Left Plot: Catch and Fishing Mortality. Plots TC (or TL) in
green and F (or U) in purple. If available, FMsy (or ERMsY)
is plotted as a dashed line of the appropriate colour.

If TAC is available, it is plotted as a lighter green and
Cpair is plotted for catch (Cpair is the catch time series
corresponding to TAC).

6. Right Plot: Catch and Total Biomass. Plots TB (or TN) in
blue and TC (or TL) in green on the same scale if both are
available and have the same units.

Bottom Row:

7.

Left Plot: Biomass Relative to Bmsy over time. Plots

SSB scaled relative to SSBmsy over time. Plots TB

and TBwmsy if SSB not available. The dashed line at 1
indicates when the SSB (or TB) of the stock was at SSBmsy
(or TBmsy).

Right Plot: Harvest Relative to Umsy over time. Plots fishing
mortality (F) of the stock scaled relative to Fmsy of the stock

over time. Plots ER and if F not available. The dashed line at

1 indicates when the F of the stock was at Fmsy.
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