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Abstract

An Atlantic salmon (Salmo salar) mixed-stock fishery operating from August through
October exists off the western coast of Greenland and primarily harvests 1 sea-winter (1SW)
North American and European origin salmon destined to return to natal waters as 2 sea-winter
spawning adults. To collect data on the biological characteristics and origin of the harvest
necessary for international stock assessment efforts, parties to the North Atlantic Salmon
Conservation Organization’s (NASCO) West Greenland Commission agreed to participate in an
international sampling program for the 2015 fishery. The sampling program was coordinated by
the USA (NOAA Fisheries Service) and involved 7 samplers from 6 countries, deployed among
4 communities (Sisimiut, Maniitsog, Paamiut, and Qaqortoq) located on the west coast of
Greenland. Reported landings in 2015 were 56.8 metric tons (t). Data on length, weight,
freshwater and marine age from scale samples, and continent of origin from genetic analysis of
tissue samples were collected. Since 2002 (with the exception of 2006 and 2011), unreported
landings were identified by comparing the reported landings to the weight of the sampled harvest
for each community. Unreported landings were not detected in 2015. In total, 1,964 salmon were
observed by the sampling teams, and 1,708 of these were sampled for biological characteristics.
Approximately 12% by weight of the reported landings were observed by the sampling teams.
No samples were collected from factory landed fish. As seen since the mid-1990s, a high
proportion of the harvested stock was of North American origin (79.9%) with the balance being
European origin (20.1%). North American origin fish were primarily freshwater age 2 or 3 years
(31.6% and 40.6% respectively), and 1SW (97.0%). European origin fish were primarily
freshwater age 2 (54.9%) and 1SW (98.2%). The mean length of North American 1SW salmon
was 65.6 cm, and the mean whole weight was 3.36 kg; the mean length of European 1SW
salmon was 64.4 cm, and the mean whole weight was 3.13 kg. Approximately 13,500 North
American (44.6 t) and 3,900 European salmon (11.2 t) were harvested, not taking into account
any unreported catch. The sampling program was successful in adequately sampling the
Greenland catch, both temporally and spatially, and provided essential input data to international
stock assessment efforts, which provide stock status and catch options for subsequent fishery
management.

Introduction

An important mixed-stock Atlantic salmon (Salmo salar) fishery exists off the western
coast of Greenland. This fishery takes primarily 1 sea-winter (1SW, fish that have spent one
winter at sea) North American and European origin salmon that would potentially return to natal
waters as mature 2 sea-winter (2SW) spawning adults or older. Effective management of the
resource on both continents requires annual collection of accurate landings data, continent of
origin assignments, and biological characteristics data to assess the impact of the fishery on the
contributing stock complexes. Data collected from the fishery are also required for use in
assessment models which predict prefishery abundance of North American and European stocks
to provide fishery managers with catch options required for setting harvest regulations.

Atlantic salmon were first documented off the coast of Greenland in 1780 and were
targeted by a small local inshore gillnet fishery (Jensen 1990). During the early 1960s, the
fishery developed an international presence; in 1965, vessels from Norway, Denmark, Sweden,
and the Faroe lIslands arrived and introduced an offshore drift-gillnet fishery (ibid.). Reported



catches increased to a high of 2,689 t in 1971 (Figure 1). Mark-recapture studies conducted
during this period indicated that the Atlantic salmon caught in this fishery were of North
American and European origin and were not uniformly distributed along the coast (Reddin et al.
2012). Because of the concerns that this fishery would have deleterious impacts on the
contributing stock complexes, a quota system was agreed upon and implemented in 1976
(Colligan et al. 2008), and since 1984, catch regulations have been established by NASCO.

Since 1969, a coordinated international sampling program has been conducted to obtain
biological samples from the Greenland salmon fishery. From 1969-1981, research vessels were
used to obtain samples. Since 1982, international teams of samplers have been deployed
throughout West Greenland to obtain samples from fish processing plants (when a commercial
fishery is allowed), local markets, and other vendors from individual communities where
Atlantic salmon are being landed. The focus of this sampling program is to collect biological
data and samples. Historically, length, weight, and scale samples were collected, and individual
salmon were scanned for fin clips or external/internal tags. Beginning in 2002, tissue samples
have been collected from fish for genetic stock identification.

The purpose of this paper is to:
e Describe the international sampling program;
e Present the results from the continent of origin analysis; and
e Summarize the biological characteristics of the catch from West Greenland during the
internal-use-only fishery of 2015.

International Sampling Program

The West Greenland Commission (WGC) of NASCO has agreed to regulatory measures
for the West Greenland fishery for all years from 1984 onward (with the exception of 1985,
1991, 1992, and 1996). Since 2006, these regulations have been applied as multi-year measures.
The latest measure was established for the period 2015 to 2017 (NASCO 2015; see
WGC(15)21), and these regulations would also apply in 2016 and 2017 if the Framework of
Indicators (FWI) developed and updated by the International Council for the Exploration of the
Sea (ICES 2007, 2015) indicate no significant change, implying that a reassessment of the catch
advice would not be required.

From 2002 to 2011 the quota for commercial landings of Atlantic salmon for export was
set to 0 tons by the Government of Greenland, but the internal-use-only fishery for personal and
local consumption was unaffected. Selling of salmon to hotels, institutions, and local markets by
licensed fishermen and an unlicensed fishery for private consumption were allowed. The
internal-use-only fishery was without a quota limit, but in the past has been estimated at 20 t
annually. The fishery generally operates during the months of August, September, and October,
and since 2005 the fishery has opened on 1 August and closed on 31 October. The fishery is
regulated according to the Government of Greenland Executive Order No. 12 of 1 August 2012,
an update to the previous order (Government of Greenland Executive Order No. 21 of 10 August
2002). In 2015, the Government of Greenland delayed the opening of the fishery until 15 August
with a closing date of 31 October.

From 2012-2014, the Government of Greenland set the national quota for commercial
landings of Atlantic salmon for export to 0 tons. No export of salmon from Greenland was
allowed. However, in 2012 the Government of Greenland set a 35 t national quota for landing at
fishing processing factories to provide a year-round supply of locally harvested Atlantic salmon
within Greenland. The internal-use-only fishery for personal and local consumption remained
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unaffected and unrestricted by the quota for factory landings. A factory landings only quota was
again set to 35 t in 2013 but was then reduced to 30 t in 2014. In 2015 the Government of
Greenland unilaterally set a quota of 45 t for all components of its fishery, as a quota could not
be agreed to by all parties of the WGC of NASCO (NASCO 2015; see WGC(15)21).

Under NASCO’s West Greenland Sampling Agreement (NASCO 2015; see
WGC(15)22), parties to NASCO’s WGC agreed to provide staff to sample Atlantic salmon
catches from the West Greenland internal-use-only fishery during the 2015 season.

The objectives of the sampling program were to:

e Continue the time series of data (1969-2014) on continent of origin and biological

characteristics of the Atlantic salmon in the West Greenland fishery;

e Provide data on mean weight, length, age, and continent of origin for use in the North

American and European Atlantic salmon-run reconstruction models; and

e Collect information on the recovery of internal and external tags.

As outlined in the sampling agreement, the European Union agreed to provide staff to
sample the fishery for a minimum of 8 person-weeks (which would amount to 8 weeks of
sampling); the United States agreed for a minimum of 2 person-weeks; and Canada for a
minimum of 2 person-weeks. Samplers from various countries involved in the program were as

follows:
Country Sampler Institute Period Community
(NAFO
Division)
USA Paul Music NOAA Fisheries Service 1 Sep - 13 Sep Paamuit (1E)
UK (Scotland) Tom Morgan Marine Scotland 3 Sep — 22 Sep Qagortoq
(1F)
Canada Denise Deschamps Ministére des Foréts, de la 4 Sep — 25 Sep Maniitsoq
Faune et des Parcs (1C)
Ireland Michael Milane Inland Fisheries Ireland 14 Sep—29 Sep  Sisimiut (1B)
UK (Northern Ireland) Art Niven Loughs Agency 18 Sep — 02 Oct Paamuit (1E)
Ireland Alan Drumm Marine Institute 24 Sep — 8 Oct Maniitsoq
(1C)
UK (England & Wales)  Phil Davison Centre for Environment, 02 Oct - 19 Oct Sisimiut (1B)
Fisheries and Aquaculture
Science

The coordination of this effort was handled by the USA (NOAA Fisheries Service) with
assistance from the Greenland Institute of Natural Resources (GINR). Individual samplers were
deployed during the course of the fishing season to provide the best possible spatial and temporal
coverage of the fishery. Samplers were stationed in 4 communities that are located within 4
Northwest Atlantic Fisheries Organization (NAFO) divisions (Figure 2): Sisimiut (1B),
Maniitsoq (1C), Paamiut (1E) and Qaqortog (1F). Samplers were not deployed to Nuuk (1D)
because of the continued uncertainty of access to landed Atlantic salmon in this community
(ICES 2012).



In addition, arrangements were made to collect biological characteristics data and
samples from 3 of the 5 factories registered to receive Atlantic salmon. The factories were
located in the communities of Kangaamiut (NAFO division 1C), Atammik (1C), and
Qegqertarsuatsiaat (1D). Sampling instructions and supplies for sampling 300 salmon were
provided to GINR, and these packages were forwarded to the individual factories at the
beginning of the fishery. The expectation was for factory staff to collect a maximum of 25
samples per day to spread the sample collection over the fishing season. Unfortunately, because
of miscommunication and the opening of factory landings being delayed until 9 October, a small
tonnage (3.5 t) of landings spread across 5 factories, and no factories samples were collected in
2015.

Reported landings in 2015 were 56.85 t (55.88 t for West Greenland and 0.97 t for East
Greenland ICES Statistical Area XIV). In the past, nonreporting of harvest was identified by
comparing the reported landings to the sample data. From 2002-2014 (with the exception of
2006 and 2011), the sampling team documented more fish than reported in at least 1 division
(ICES 2015). A documented salmon could be one that was either sampled, checked for an
adipose clip only, or not sampled but seen. When this type of discrepancy occurs, the reported
landings are adjusted to include the total weight of the fish documented as being landed during
the sampling period, and the adjusted landings are included in all subsequent assessments.
Considering that samplers are not stationed within a community throughout the entire fishing
season and that there are numerous communities without samplers present, these adjusted
landings should be considered minimum estimates.

In 2015 no discrepancies were identified (Table 1). The reported landings and adjusted
landings for 2002-2015 are presented in Table 2. To provide the most reliable estimate of catch,
which is necessary for estimating the potential fishery impacts on contributing stocks, it is
important to continually improve the catch reporting procedure and the quality of the catch
statistics. Factory landings and samples are not considered within this process since these
landings are strictly regulated by the Government of Greenland (e.g., only licensed commercial
fishers can land at designated factories) and are accounted for and reported by the factory
managers to the Greenland Fisheries License Control Authority on a daily to weekly basis.

Landed fish were sampled at random, and when possible, the total catch was sampled.
Individual fish were measured (fork length, mm) and weighed (gutted weight (GW) or whole
weight (WW), kg). Scales were taken for age determination, and adipose fins were taken for
DNA analysis for stock identification. Fish were also examined for fin clips, external marks,
external tags, and internal tags. Adipose-clipped fish were sampled for microtags (coded wire
tags).

Sampling teams observed 1,964 salmon. Of this total, 1,708 were sampled for biological
characteristics, and 0 salmon were sampled by the factory staff (representing ~12% by weight of
the reported landings). A total of 163 fish were only checked for an adipose clip, and 93 were
documented as being landed but were not sampled or examined further. Biological
characteristics data were collected as follows:

e 1,708 fork lengths;

1,619 gutted weights;

99 whole weights;

1,704 scale samples; and
1,674 genetic samples.



A total of 30 adipose-clipped fish was documented. Of all the fish examined by the samplers,
none had an external or an internal tag. A total of 6 tags were provided directly by a fisher or
consumer to a sampler or the GINR, many of the tags were from historic releases across the
North Atlantic. The tag breakdown was as follows (Table 3):

e 6 Carlin tags

Nonfactory sampling often occurs at a local market which is a centralized location where
harvested salmon are present and available. Prior to any sampling, the sampler always obtains
permission from the market manager. This arrangement has generally been successful for all
samplers, although there have been issues in some years in Nuuk (Sheehan et al. 2013). Because
of concerns that proper arrangements had not been made to allow sampling of fish in Nuuk in
2015, no sampling occurred in that community. In 2014 some minor problems were encountered
when samplers were not allowed access to fish. Further communication from the Program
Coordinator and GINR helped rectify the situation. These issues were restricted to Maniitsoq and
Qaqgortoq. No such issues were identified in 2015.

The limitation of the fishery to internal-use-only caused some practical problems for the
sampling teams; however, the sampling program provided adequate representation of the
Greenland catch, both temporally and spatially. There continued to be no sampling in Nuuk,
which results in a potential for bias when describing the biological characteristics of the harvest,
stock assessment results, and catch advice. However, this potential bias is expected to be
minimized given that sampling occurred both to the north and south of Nuuk.

Continent of Origin

Fin tissue samples were collected and preserved in RNAlater™, an aqueous, nontoxic
tissue and cell storage reagent that stabilizes and protects cellular RNA. A total of 1,674 usable
samples were collected from 4 communities in 4 NAFO divisions: Sisimiut in 1B (n=497),
Maniitsoq in 1C (n=890), Paamiut in 1E (n=169), and Qaqortoq in 1F (n=118). A small number
of tissue samples (n=8) were collected, but not processed due to poor sample quality and were
therefore removed from the database.

DNA isolation and the subsequent microsatellite analyses were performed according to
standardized protocols (King et al. 2001; Sheehan et al. 2010). A database of approximately
5,000 Atlantic salmon genotypes of known origin was used as a baseline to assign the samples to
continent of origin. In total, 79.9% of the salmon sampled were of North American origin and
20.1% were of European origin. The NAFO division-specific continent of origin assignments are
presented in Table 4.

These findings show that high proportions of fish from the North American stock
complex continue to contribute to the fishery (Figure 3). The variability in the recent stock
complex contributions between divisions and the deviation from past trends (Figure 4)
underscore the need to annually sample multiple NAFO divisions to achieve accurate estimates
of continental contributions to the harvest.

Variations in the estimated weighted proportions and number of North American and
European salmon harvested in the fishery during 1987-2015 are shown in Table 5 and Figure 5.
The 2015 North American weighted contribution (79%) to the fishery was higher than the long-
term mean (1982-2014, 69%) but approximately equal to the recent 10-year mean (2005-2014,
80%). The European weighted contribution (21%) to the 2015 fishery was lower than the long-



term mean (1982-2014, 31%) but approximately equal to the 10-year mean (2005-2014, 20%). In
terms of numbers of fish, the 2015 fishery caught approximately 13,500 North American salmon
(~44.6 t) and 3,900 European fish (~11.2 t). The 2015 total number of fish harvested (17,400) is
lower than in 2014 (18,200). It is the 2nd highest total since 1997 (21,300), the 16™ highest total
in the 32 year time series (1982-2015 with no harvest estimates in 1993 and 1994), but only
5.2% of the maximum estimate of 336,000 fish harvested in 1982.

Biological Characteristics of the Catches

Biological characteristics (length, weight, and age) were recorded for all sampled fish.
Overall across all sea ages, the mean sampled fork length was 65.7 cm, and the mean gutted
weight was 3.02 kg.

An overall decrease in mean whole weight of both European and North American 1SW
salmon occurred between 1969 and 1995 (Table 6 and Figure 6). This trend was reversed in 1996
when mean weights began to increase, although evidence suggests that these trends may be
partially explained by annual variation in the timing of the sampling program (ICES 2011; ICES
2015). In 2015, the mean length of North American 1SW salmon was 65.6 cm, and the mean
whole weight was 3.36 kg; the mean length of European 1SW salmon was 64.4 cm, and the
mean whole weight was 3.13 kg. The North American 1SW fork length estimate was equal to the
2014 value (65.6 cm) and approximately equal to the previous 10-year average (65.4 cm, 2005-
2014). The European 1SW mean fork length was slightly higher than the 2014 value (63.6 cm)
and approximately equal to the previous 10-year average (64.7 cm, 2005-2014). The North
American 1SW whole weight was slightly higher than the 2014 value (3.25 kg) and previous 10-
year average (3.22 kg, 2005-2014). The European 1SW whole weight was higher than both the
2014 value (3.02 kg) and previous 10-year average (3.19 kg, 2005-2014). A summary of the
mean fork lengths and whole weights in the 2015 fishery by sea age, continent of origin, and
NAFO division is presented in Table 7. Note that the weight data have not been adjusted for date
of capture, and hence may not represent an actual change in mean weight over the time series
because fish sampled later in the fishing season have had additional time to grow compared to
fish sampled early in the season (ICES 2011).

The smolt age distribution of the sampled catch by continent of origin and NAFO
division is presented in Table 8. The smolt age distributions by origin for all North American and
European origin salmon caught (1968-2014) are provided in Table 9.

In 2014, the percentages of fish by smolt age within continent of origin were:

Continent of origin Percent of continent of origin by smolt age (years)

1 2 3 4 5 6
North American 0.1% 31.6% 40.6% 21.6% 6.0% 0.2%
European 9.2% 54.9% 28.8% 5.8% 1.2% 0.0%

The mean smolt age of the 2015 North American origin samples was 3.0 years. Although
age 1 smolts historically represent a small proportion of the catch (previous 10-year mean of
1.2%, 2005-2014), the 2015 value (0.1%) is 1 of the lowest. There has been a consistent trend



over the past 2 decades of decreasing contributions of age 1 smolts. This is indicative of the
relatively minor contributions of the more southerly North American populations as age 1 smolt
production is restricted to the southern end of the range (ICES 2004). The percentage of smolt
age 2 salmon of North American origin in the 2015 fishery (31.6%) is higher than in 2014
(26.0%) and the previous 10-year mean (26.5%, 2005-2014). Age 3 and older smolts accounted
for 68.3% of the 2015 harvest of North American fish, which is slightly lower than the previous
10-year mean (72.4%, 2005-2014) and the overall mean for the 42-year time series (66.0%,
1968-2015 excluding data gaps in 1977 and 1993-1994).

The mean smolt age of the European salmon in 2015 was 2.3 years. The percentage of
smolt age 1 (9.2%) is higher than 2014 value but below the previous 10-year mean of 11.4%
(2005-2014). The percentage of smolt age 2 (54.9%) in the 2015 fishery is lower than in 2013
(60.7%) and the previous 10-year mean (59.6%, 2005-2014). The contribution of age 3 and older
European origin smolts (35.9%) is greater than the previous 10-year mean (29.0%, 2005-2014).
In 2014, the proportions by sea age by continent of origin were:

Continent of origin  Percent of continent of origin by sea age (years)

1SwW 2SW Repeat Spawners
North American 97.0% 0.7% 2.3%
European 98.2% 0.8% 1.9%

As expected, the 1SW age group was dominant (97.3%) in the 2014 fishery (Table 10).
This value is higher than the 2014 value (92.6%). Concerns have been raised over recent
difficulty with discerning winter annuli from apparent “checks” in the marine zone of Atlantic
salmon multi-sea winter scales. Care should be taken to properly discern true marine annuli from
growth checks, and further study of this phenomenon is warranted.
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Table 1. Evaluation of underreporting in sampled communities during the 2015 Greenland Atlantic salmon (Salmo salar) fishery by
community/Northwest Atlantic Fisheries Organization (NAFO) division. The total number of salmon documented by the sampling teams
(salmon that have been sampled, seen but not sampled, and seen and checked for an adipose fin clip only) is converted to a total whole
weight (WW) based on a conversion factor of 1.11 and compared to the reported landings for each community. Gutted weight is denoted
as GW.

Community Additional Avg. sampled GW Avg. converted
(NAFO Division) Number sampled Number seen (kg) WW (kg)
Sisimiut (1B) 515 53 3.33 3.70
Maniitsoq (1C) 904 147 2.99 3.31
Paamiut (1E) 169 15 2.55 2.82
Qagqortoq (1F) 120 41 2.53 2.81
Total 1,708 256 3.02 3.35
Est. WW
sampled/seen Reported Adjusted Difference as % of

Community (kg) landings (kg) landings (kg) Difference (kg) reported landings
Sisimiut (1B) 2,099 8,798 8,798 0 0%
Maniitsoq (1C) 3,483 6,266 6,266 0 0%
Paamiut (1E) 520 3,209 3,209 0 0%
Qagqortoq (1F) 452 7,962 7,962 0 0%
Total 6,555 26,235 26,235 0 0%




Table 2. Reported landings (kg) for the Greenland Atlantic salmon (Salmo salar) fishery (2002—2015) by Northwest Atlantic Fisheries
Organization (NAFO) division as reported by the Home Rule Government and the division-specific adjusted landings where the
sampling teams observed more fish landed than were reported. Landings from International Council for the Exploration of the Seas
Statistical Area XIV (East Greenland) are not included in the assessment but amounted to 1 t in 2015. Shaded cells indicate that
sampling took place in that year and division.

NAFO Division
Year 1A 1B 1C 1D 1E 1F Total
2002 Reported 14 78 2,100 3,752 1,417 1,661 9,022
Adjusted 2,408 9,769
2003 Reported 619 17 1,621 648 1,274 4,516 8,694
Adjusted 1,782 2,709 5,912 12,312
2004 Reported 3,476 611 3,516 2,433 2,609 2,068 14,712
Adjusted 4,929 17,209
2005 Reported 1,294 3,120 2,240 756 2,937 4,956 15,303
Adjusted 2,730 17,276
2006 Reported 5,427 2,611 3,424 4,731 2,636 4,192 23,021
Adjusted
2007 Reported 2,019 5,089 6,148 4,470 4,828 2,093 24,647
Adjusted 2,252 24,806
2008 Reported 4,882 2,210 10,024 1,595 2,457 4,979 26,147
Adjusted 3,577 5,478 28,627
2009 Reported 195 6,151 7,090 2,988 4,296 4,777 25,496
Adjusted
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2010

2011

2012

Reported
Adjusted

Reported
Adjusted

Reported

Adjusted

17,263

1,858

5,353

4,558
4,824

3,662

784

2,001

2,363

5,274

14,991

5,466
2,747
6,566

7,977

4,564

6,766

4,021

3,993

4,252
5,274

4,613

2,951

3,694

27,975
37,949
43,056

27,407

32,636

34,596
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Table 2, continued. Reported landings (kg) for the Greenland Atlantic salmon (Salmo salar) fishery (2002-2015) by North Atlantic
Fisheries Organization (NAFO) division as reported by the home rule government and the division-specific adjusted landings where the
sampling teams observed more fish landed than were reported. Landings from International Council for the Exploration of the Seas
Statistical Area XIV (East Greenland) are not included in the assessment but amounted to 1 t in 2015. Shaded cells indicate that

sampling took place in that year and division.

NAFO Division
Year 1A 1B 1C 1D 1E 1F Total
2013 Reported 3,052 2,359 17,950 13,356 6,442 3,774 46,933
Adjusted 2,461 4,408 47,669
2014 Reported 3,626 2,756 13,762 19,123 14,979 3,416 57,662
Adjusted 4,036 58,282
2015 Reported 751 8,801 10,055 17,966 4,170 14,134 55,877

Adjusted
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Table 3. Reported tag recaptures (n = 6) from the 2015 Greenland Atlantic salmon (Salmo salar) fishery. NAFO division refers to

Northwest Atlantic Fisheries Organization statistical areas. Empty cells identify incomplete recapture or released information.

Tag Release River Release Recapture Community Recapture
type Tag code (Seq. code) country released year (NAFO Division) year

carlin 322,343 (green) USA Penobscot 1986 Paamuit (1E)

carlin 846,920 (green) USA Penobscot 1991 Paamuit (1E)

carlin 42501 (green) Canada Paamuit (1E)

carlin AA 26325 (light green) Canada Musquodoboit 1985 Nanortalik (1F)

carlin R 799099 S (light green)  Sweden Nissan 2014 Qagqortoq (1F) 2015
carlin MSA 01,153 (blue) Canada Miramichi 2014 Paamuit (1E) 2015
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Table 4. The continental proportions of North American (NA) and European (E) Atlantic salmon
(Salmo salar) caught in West Greenland 2015 by Northwest Atlantic Fisheries Organization (NAFO)
Division. There were 34 fish without origin, which are not included here.

NAFO Fishing Number Percentages
Division dates NA E Totals NA E
1B Sep 14 -0Oct 11 410 87 497 82.5 17.5
1C Sep 07 —Sep 28 754 136 890 84.7 15.3
1E Sep 02 - Oct 01 83 86 169 49.1 50.9
1F Sep 04 — Sep 17 90 28 118 76.3 23.7
Total 1337 337 1674 79.9 20.1
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Table 5. The catch weighted numbers of North American (NA) and European (E) Atlantic salmon
(Salmo salar) caught at West Greenland from 1971-2014 and the proportion of the catch by weight.
Numbers are rounded to the nearest hundred fish. Continent of origin assignments were based on
scale characteristics until 1995, scale characteristics and DNA based assignments until 2001, and
DNA based assignments only from 2002 onwards.

Numbers of

Proportion

weighted by catch Salmon caught

NA E NA E
1982 57 43 192,200 143,800
1983 40 60 39,500 60,500
1984 54 46 48,800 41,200
1985 47 53 143,500 161,500
1986 59 41 188,300 131,900
1987 59 41 171,900 126,400
1988 43 57 125,500 168,800
1989 55 45 65,000 52,700
1990 74 26 62,400 21,700
1991 63 37 111,700 65,400
1992 45 55 46,900 38,500
1993 - - - -
1994 - - - -
1995 67 33 21,400 10,700
1996 70 30 22,400 9,700
1997 85 15 18,000 3,300
1998 79 21 3,100 900
1999 91 9 5,700 600
2000 65 35 5,100 2,700
2001 67 33 9,400 4,700
2002 69 31 2,300 1,000
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Table 5, continued. The catch weighted numbers of North American (NA) and European (E)
Atlantic salmon (Salmo salar) caught at West Greenland from 1971-2014 and the proportion of the
catch by weight. Numbers are rounded to the nearest hundred fish. Continent of origin
assignments were based on scale characteristics until 1995, scale characteristics and DNA based
assignments until 2001, and DNA based assignments only from 2002 onwards.

Numbers of

Proportion

weighted by catch Salmon caught

NA E NA E
2003 64 36 2,600 1,400
2004 72 28 3,900 1,500
2005 74 26 3,500 1,200
2006 69 31 4,000 1,800
2007 76 24 6,100 1,900
2008 86 14 8,000 1,300
2009 89 11 7,000 800
2010 80 20 10,000 2,600
2011 93 7 7,500 600
2012 79 21 7,800 2,100
2013 82 18 11,500 2,700
2014 72 28 12,800 5,400
2015 79 21 13,500 3,900
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Table 6. Annual mean fork lengths and whole weights by continent of origin (NA - North American and E — European) and sea age (1SW
— 1 sea-winter, 2SW — 2 sea-winter and PS — previous spawner) of Atlantic salmon (Salmo salar) caught at West Greenland, 1969-2015.

Whole weight (kg) Fork length (cm)
Seaage & origin Seaage & origin

1sw 25w PS All seaages TOTAL sw 25W PS

NA E NA E NA E NA E NA E NA E NA E
1969 312 376 5.48 5.80 - 513 325 3.86 358 65.0 68.7 770 80.3 - 753
1970 285 346 565 550 4.85 380 3.06 353 328 64.7 68.6 815 820 780 75.0
1971 265 338 4.30 - - - 268 333 314 628 67.7 720 - - -
1972 2.9 346 585 6.13 265 4.00 325 355 344 64.2 67.9 80.7 824 615 69.0
1973 328 454 9.47 10.00 - - 383 4.66 418 645 704 830 96.0 615 -
1974 312 381 7.06 8.06 342 - 322 3.86 358 64.1 68.1 828 874 66.0 -
1975 258 342 6.12 6.23 260 4.80 2.65 348 312 617 675 80.6 822 66.0 75.0
1976 255 321 6.16 720 355 357 275 324 304 613 65.9 80.7 875 720 70.7
1977 - - - - - - - - - - - - - - -
1978 296 350 7.00 7.9 245 6.60 304 353 335 637 67.3 836 - 60.8 85.0
1979 2.98 350 7.06 7.60 392 6.33 312 356 334 634 66.7 816 85.3 61.9 820
1980 2.98 333 6.82 6.73 355 3.90 3.07 338 322 64.0 66.3 829 830 67.0 709
1981 277 348 6.93 742 412 365 289 358 317 623 66.7 828 845 725 -
1982 279 321 559 559 396 5.66 292 343 31 62.7 66.2 784 778 714 80.9
1983 254 301 579 586 337 355 302 314 310 615 65.4 811 815 68.2 705
1984 264 284 584 577 362 578 320 3.03 311 623 63.9 80.7 80.0 69.8 795
1985 250 2.89 542 5.45 520 4.97 272 301 2.87 61.2 64.3 789 786 79.1 770
1986 275 313 6.44 6.08 332 437 2.89 319 303 62.8 65.1 80.7 798 66.5 734
1987 3.00 320 6.36 5.9% 4.69 470 310 326 316 64.2 65.6 812 79.6 748 748
1988 283 336 6.77 6.78 475 464 293 341 318 63.0 66.6 821 824 747 738
1989 256 2.86 5.87 577 423 583 277 29 287 62.3 64.5 80.8 810 738 822
1990 253 261 6.47 578 3.9 5.09 267 272 2.69 623 62.7 834 811 726 786
1991 242 254 5.82 6.23 515 5.09 257 279 2.65 616 62.7 80.6 822 817 80.0
1992 254 2.66 6.49 6.01 4.09 528 286 274 281 623 63.2 834 811 T4 827
1995 237 267 6.09 5.88 371 4.98 245 275 256 61.0 632 813 810 70.9 813
199%6 263 2.86 6.50 6.30 4.98 544 283 290 288 628 64.0 8L4 811 771 794
1997 257 282 795 6.11 4.82 6.9 263 284 271 623 63.6 857 84.0 794 87.0
1998 272 283 6.44 - 328 477 276 284 278 620 62.7 84.0 - 66.3 76.0
1999 3.02 3.03 759 - 420 - 3.09 303 3.08 63.8 635 86.6 - 709 -
2000 247 281 - - 258 - 247 281 257 60.7 632 - - 64.7 -
2001 2.89 303 6.76 596 441 4.06 295 3.09 3.00 631 637 817 79.1 7.3 721
2002 284 292 712 - 5.00 - 289 292 290 62.6 62.1 830 - 75.8 -
2003 294 3.08 882 558 4.04 - 302 310 304 63 64.4 86.1 783 714 -
2004 311 295 733 522 471 6.48 317 322 318 64.7 65.0 86.2 76.4 776 880
2005 319 333 7.06 419 431 289 331 333 331 65.9 66.4 833 755 737 623
2006 310 325 972 5.05 367 325 326 324 65.3 65.3 90.0 76.8 69.5
2007 289 287 6.19 6.47 494 357 298 2.9 298 635 63.3 80.9 80.6 76.7 713
2008 304 3.03 6.35 747 382 339 3.08 307 3.08 64.6 63.9 80.1 855 711 730
2009 328 340 759 654 525 4.28 348 367 350 64.9 65.5 84.6 817 759 735
2010 344 324 6.40 5.45 417 392 347 328 342 66.7 65.2 80.0 75.0 724 700
2011 330 318 5.69 494 4.46 511 339 349 340 65.8 64.7 786 75.0 737 763
2012 34 3.38 6.00 451 4.65 3.65 344 340 344 65.4 64.9 759 70.4 72.8 68.9
2013 333 316 6.43 451 364 538 339 320 335 66.2 64.6 810 728 69.9 736
2014 325 302 7.60 6.00 447 542 339 313 332 65.6 63.6 86.0 787 736 835
2015 336 313 7.52 7.10 453 381 342 318 337 65.6 644 84.1 825 74.2 67.2
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Table 7. Mean fork lengths (cm) and whole weight (kg) by sea age (1SW — 1 sea-winter and 2SW —
2 sea-winter), continent of origin and Northwest Atlantic Fisheries Organization (NAFO) division
for Atlantic salmon (Salmo salar) caught at West Greenland in 2015 with corresponding standard
deviation (S.D.). Table does not include salmon of unknown age, origin, fork length, or weight.

1w 2SW Previous spawners All seaages
NAFO Fork Whole Fork Whole Fork Whole Fork No. Whole No.
Div. length (cm) weight (kg) length (cm) weight (kg) length (cm) weight (kg) length (cm) weight (kg)
(SD) (sD) (SD) (SD) (sD) (8D) (SD) (SD)

North American and European

1B 66.4 356 857 801 802 557 672 489 37 487
(34) (064 (30) (134 (82 (1.86) (4.9 (099)

1c 65.4 33 789 599 69.6 379 655 876 336 876
(32 (058 (22) (115) (80) (143 (35) (064

1E 639 283 - - 66.0 279 639 164 28 164
39 (054) - - - - 39 (054)

1F 632 283 - - 642 290 632 17 28 117
(35 (050) - - 09 (001) (34) (050)

AllAreas 654 331 836 7.39 738 448 657 1646 337 1644
(35 (064) @2 (157 (96) (184 42 (080)

North American

1B 66.4 356 86.4 822 80.9 5.64 67.2 402 369 401
(32 (0.61) (30 (153) (8.0) (1.92) (4.9 0.97)
ic 65.6 337 795 6.10 69.6 379 65.7 742 339 742
(31 (058) (215) (1.38) (8.0) (143 (34) (0.64)
1E 64.6 2.90 - - 66.0 2.79 64.7 81 2.88 81
(39 (059 - - - - (39) (059)
1F 635 2.88 - - 64.7 2.89 635 89 288 89
(34) (049 - - - - (35) (0.48)
All Areas 65.6 336 8.1 752 742 453 65.9 1314 342 1313
(33 (062 43 (1.75) 9.7) (189 (4.) (0.78)
European
1B 66.3 359 84.3 7.57 708 471 67.0 87 3.74 86
(39 (0.74) (297 (094) - - (51) (1.05)
1c 64.3 316 77.0 5.66 - - 64.4 134 318 134
(34 (057 - - - - (35) (061)
1E 632 278 - - - - 63.2 83 278 83
(38) (0.49) - - - - (38) (049
1F 62.2 267 - - 63.6 291 62.2 28 268 28
(36) (053) - - - - (35) (053)
All Areas 64.4 313 825 7.10 67.2 381 64.6 332 318 331
39 (0.68) (4.9 123 51 (1.28) 4.3 (0.81)
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Table 8. The smolt-age (river age) composition (%) of Atlantic salmon (Salmo salar) by continent
of origin (NA - North American and E — European) and Northwest Atlantic Fisheries Organization
(NAFO) division caught in 2015 at West Greenland. Table does not include salmon of unknown
age or origin (n = 73).

River age (%)

NAFO
Division Origin 1 2 3 4 5 6 Total No.

1B NA 0.0 35.8 375 25 40 0.3 400

E 7.0 465 36.0 7.0 35 0.0 86

12 37.7 37.2 19.8 39 02 486

1C NA 01 315 41.8 204 6.2 0.0 740

E 83 57.9 278 53 0.8 0.0 133

14 355 39.6 18.1 54 0.0 873

1E NA 0.0 185 4.4 235 123 12 81

E 10.1 58.2 26.6 51 0.0 0.0 79

5.0 381 35.6 144 6.3 0.6 160

1F NA 0.0 26.1 409 26.1 6.8 0.0 88

E 17.9 57.1 17.9 7.1 0.0 0.0 28

43 336 35.3 21.6 52 0.0 116
All Areas NA 01 31.6 40.6 21.6 6.0 0.2 1309
E 92 549 28.8 58 12 0.0 326
1.9 36.3 382 185 5.0 01 1635
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Table 9. River age distribution (%) for North American and European origin Atlantic salmon
(Salmo salar) caught at West Greenland, 1968-2015. Table does not include salmon of unknown
age or origin. Not all rows add to 1.0 because of rounding errors.

YEAR 1 2 3 4 5 6 7 8
North American

1968 03 196 404 213 16.2 22 00 0.0
1969 0.0 271 458 19.6 6.5 09 00 0.0
1970 0.0 58.1 256 11.6 23 23 00 0.0
1971 12 329 365 16.5 94 35 00 0.0
1972 08 319 514 10.6 39 12 04 00
1973 20 40.8 A7 184 20 20 00 00
1974 0.9 36.0 36.6 120 1.7 26 0.3 00
1975 04 17.3 476 244 6.2 40 00 0.0
1976 0.7 426 306 14.6 109 04 04 00
1978 27 319 430 136 6.0 20 09 0.0
1979 42 399 40.6 11.3 28 11 01 0.0
1980 59 36.3 329 16.3 79 0.7 01 0.0
1981 35 316 375 190 6.6 16 0.2 00
1982 14 37.7 B3 159 5.8 0.7 00 0.2
1983 31 47.0 326 127 37 08 01 0.0
1984 48 51.7 289 9.0 4.6 0.9 0.2 0.0
1985 51 41.0 357 121 49 11 01 0.0
1986 20 39.9 34 200 4.0 0.7 0.0 0.0
1987 39 414 318 16.7 5.8 04 0.0 0.0
1988 5.2 313 30.8 2.9 10.7 10 0.1 0.0
1989 7.9 39.0 301 159 5.9 13 0.0 0.0
1990 88 453 30.7 121 24 05 01 0.0
1991 52 336 435 128 39 0.8 0.3 0.0
1992 6.7 36.7 A1 191 32 0.3 0.0 0.0
1995 24 19.0 454 26 88 18 0.1 0.0
1996 17 187 46.0 238 88 0.8 0.1 0.0
1997 13 16.4 484 176 151 13 0.0 0.0
1998 40 351 370 165 6.1 11 01 0.0
1999 27 235 50.6 2.3 29 0.0 0.0 0.0
2000 32 26.6 386 234 7.6 0.6 0.0 0.0
2001 19 152 394 320 10.8 0.7 0.0 0.0
2002 15 274 46.5 14.2 9.5 0.9 0.0 0.0
2003 26 28.8 389 210 7.6 11 0.0 0.0
2004 19 191 519 29 37 05 0.0 0.0
2005 2.7 214 36.3 305 85 05 0.0 0.0
2006 0.6 139 44.6 276 12.3 10 0.0 0.0
2007 16 217 345 26.2 9.2 0.9 0.0 0.0
2008 0.9 251 519 16.8 4.7 0.6 0.0 0.0
2009 26 30.7 473 154 37 04 00 0.0
2010 16 217 479 217 6.3 08 0.0 0.0
2011 10 359 459 144 28 00 00 0.0
2012 03 298 394 233 6.5 0.7 00 0.0
2013 01 326 373 2.8 8.6 0.6 00 0.0
2014 04 26.0 445 219 6.9 04 0.0 0.0
2015 0.1 316 40.6 216 6.0 0.2 0.0 0.0

10yr mean

(2006-2015) 09 275 434 210 6.7 0.6 0.0 0.0

Overall Mean 25 315 3.7 185 6.7 11 0.1 0.0
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Table 9, continued. River age distribution (%) for North American and European origin Atlantic
salmon (Salmo salar) caught at West Greenland, 1968-2015. Table does not include salmon of
unknown age or origin. Not all rows add to 1.0 because of rounding errors.

YEAR 1 2 3 4 5 6 7 8
European
1968 216 60.3 152 27 03 0.0 0.0 0.0
1969 0.0 838 16.2 0.0 0.0 0.0 0.0 0.0
1970 0.0 0.4 9.6 0.0 0.0 0.0 0.0 0.0
1971 9.3 66.5 199 31 12 0.0 0.0 0.0
1972 110 712 16.7 10 01 0.0 0.0 0.0
1973 26.0 58.0 14.0 20 0.0 0.0 0.0 0.0
1974 229 68.2 85 04 0.0 0.0 0.0 0.0
1975 26.0 534 182 25 0.0 0.0 0.0 0.0
1976 235 67.2 84 0.6 0.3 0.0 0.0 0.0
1978 26.2 65.4 82 0.2 0.0 0.0 0.0 0.0
1979 236 64.8 110 0.6 0.0 0.0 0.0 0.0
1980 258 56.9 147 25 0.2 0.0 0.0 0.0
1981 154 67.3 157 16 0.0 0.0 0.0 0.0
1982 156 56.1 235 42 0.7 0.0 0.0 0.0
1983 A7 50.2 123 24 0.3 01 01 0.0
1984 227 56.9 152 42 0.9 0.2 0.0 0.0
1985 20.2 61.6 149 27 0.6 0.0 0.0 0.0
1986 195 62.5 151 27 0.2 0.0 0.0 0.0
1987 192 62.5 148 33 0.3 0.0 0.0 0.0
1988 184 61.6 17.3 23 05 0.0 0.0 0.0
1989 180 61.7 174 27 03 0.0 0.0 0.0
1990 159 56.3 230 44 0.2 0.2 0.0 0.0
1991 209 474 26.3 42 12 0.0 0.0 0.0
1992 118 382 428 6.5 0.6 0.0 0.0 0.0
1995 14.8 67.3 172 0.6 0.0 0.0 0.0 0.0
1996 158 711 122 09 0.0 0.0 0.0 0.0
1997 41 58.1 378 0.0 0.0 0.0 0.0 0.0
1998 286 60.0 76 29 0.0 10 0.0 0.0
1999 217 65.1 72 0.0 0.0 0.0 0.0 0.0
2000 36.5 46.7 131 29 0.7 0.0 0.0 0.0
2001 16.0 512 273 49 0.7 0.0 0.0 0.0
2002 94 62.9 2.1 76 0.0 0.0 0.0 0.0
2003 16.2 58.0 21 30 038 0.0 0.0 0.0
2004 183 57.7 205 32 0.2 0.0 0.0 0.0
2005 192 60.5 15.0 54 0.0 0.0 0.0 0.0
2006 17.7 54.0 236 37 0.9 0.0 0.0 0.0
2007 70 485 330 105 10 0.0 0.0 0.0
2008 70 728 193 038 0.0 0.0 0.0 0.0
2009 143 59.5 238 24 0.0 0.0 0.0 0.0
2010 113 571 273 34 08 0.0 0.0 0.0
2011 190 517 276 17 0.0 0.0 0.0 0.0
2012 9.3 63.0 24.0 37 0.0 0.0 0.0 0.0
2013 45 68.2 24.4 25 05 0.0 0.0 0.0
2014 45 60.7 308 40 0.0 0.0 0.0 0.0
2015 9.2 54.9 288 5.8 12 0.0 0.0 0.0
10yr mean
(2006-2015) 104 59.0 26.3 38 04 0.0 0.0 0.0
Overall Mean 16.9 60.8 19.1 2.8 0.3 0.0 0.0 0.0
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Table 10. The sea-age (1SW — 1 sea-winter, 2SW — 2 sea-winter, and Previous Spawners)
composition of Atlantic salmon (Salmo salar) by continent of origin (NA - North American and E —
European) and Northwest Atlantic Fisheries Organization (NAFO) division caught at West
Greenland in 2015. Table does not include salmon with unknown age or origin (n=62). Not all rows
add to 100 because of rounding errors.

Sea-age composition (%)
Previous
NAFO Origin 1swW 25W Spawners Total No.
1B NA 95.3 15 32 402
E 95.4 34 11 87
95.3 18 29 489
1C NA 97.6 0.4 20 742
E 99.3 0.7 0.0 134
97.8 05 17 876
1E NA 93.8 0.0 12 81
E 100.0 0.0 0.0 83
994 0.0 0.6 164
1F NA 98.9 0.0 11 89
E 9%.4 0.0 36 28
98.3 0.0 17 117
All NA 97.0 0.7 23 1314
areas E 93.2 12 0.6 332
97.3 0.8 1.9 1646
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Figure 1. Nominal catches and commercial quotas (metric tons, round fresh weight) of Atlantic
salmon (Salmon salar) at West Greenland for 1960-2015 (top panel) and 2006-2015 (bottom
panel). Total reported landings from 2006-2015 are displayed by landings type. From 2009 to the
present, Private landings are reported as coming from licensed or nonlicensed fishers. No quotas
were set from 2003-2011, but from 2012-2014 an annual quota was set and applied to factory
landings only, and in 2015 a quota was set for the entire fishery.
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Figure 2. Map of southwest Greenland showing communities to which Atlantic salmon (Salmo
salar) have historically been landed. Northwest Atlantic Fisheries Organization Division (NAFO)
divisions (1A-1F) are also shown.
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Figure 3. The weighted proportions of North American and European Atlantic salmon (Salmo
salar) caught at West Greenland from 1982-2015. Proportions were weighted by the estimated
numbers of salmon, by origin, for each division according to the adjusted landings.
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Figure 4. Proportions of unsampled adjusted landings and North American origin and European
origin Atlantic salmon (Salmo salar, left panels) and of sampled adjusted landings and North
American origin and European origin Atlantic salmon (right panels) at West Greenland from 2005—
2015. Rows represent Northwest Atlantic Fisheries Organization divisions (NAFO, top row
represents division 1A and bottom row represents division 1F). Year-division combinations with
data identify when and where sampling occurred. Division 1A 2005 value is from 1 sample.
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Figure 5. The weighted numbers of North American and European Atlantic salmon (Salmo salar)
caught at West Greenland from 1982—-2015 (top) and 2006-2015 (bottom). Numbers are rounded to
the nearest hundred fish. In 2015, it is estimated that approximately 13,500 and 3,900 North
American and European origin fish were harvested, respectively.
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Figure 6. Mean uncorrected whole weight (kg) of European and North American 1 sea-winter (fish
that have spent one winter at sea) Atlantic salmon (Salmo salar) sampled in West Greenland from
1969-2015.
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The mission of NOAA’s National Marine Fisheries Service (NMFS) is “stewardship of living marine resources
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sel surveys of the Northeast’s continental shelf. This report undergoes internal review, but receives no technical or copy editing.
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