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Abstract

The Northeast Fisheries Science Center (NEFSC) conducts several fisheries surveys within the region from Nova
Scotia, Canada to just south of Cape Hatteras, North Carolina. The three bottom trawl surveys described are the
spring, fall and Atlantic States Marine Fisheries Commission summer shrimp surveys. The NEFSC added an
additional set of spring and fall surveys in 2014 conducted using bottom longlines conducted on fishing industry
vessels. The coverage and timing of each survey is provided from 2014-2023. Information on the biomass of
selected species from these surveys is also summarized.

INTRODUCTION

The NEFSC spring and fall Bottom Trawl Surveys (BTS) surveys have a history that extends prior to 1963
(Flescher 1977, Overholtz and Monteiro 1976, Survey Working Group 1988, Smith 2002), but the seasonal
bottom trawl surveys did not become standardized until 1963 (Grosslein 1969, Flescher 1976, Figs. 1-2). These
surveys provide one of the major components of stock assessments in the northeast United States (NEFSC
2022.). In addition, the Atlantic States Marine Fisheries Commission has supported a summer survey to sample
Northern Shrimp since 1983 (NEFSC 2014). The last update of these surveys was described in Johnston and
Sosebee 2014.

The NEFSC Gulf of Maine Bottom Longline Survey (BLLS) began in 2014 and has occurred in the spring and fall
concurrently with the NEFSC BTS. The BTS gear physically cannot efficiently sample very complex, rough-bottom
areas, and so catchability of fish that primarily inhabit these areas may be reduced. The BLLS was designed to
increase sampling of several data-poor stocks that are associated specifically with rough-bottom habitat, while
also enhancing data collection for some seemingly well-sampled fish stocks (McElroy et al. 2019). The BLLS
overlaps spatially and temporally with the BTS, and the BLLS stratified random design was based on the BTS
stratification of depth and area. These factors allow comparisons to be made between results of the two surveys
and simplify data integration. The BLLS was further sub-stratified by “rough” and “smooth” bottom type by
rugosity to account for habitat.
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METHODS

Fall and Spring Bottom Trawl Surveys

The NEFSC bottom trawl surveys began in the fall in 1963 (Grosslein 1969, Azarovitz 1981, Azarovitz 1994) and
the spring in 1968. A description of the timing, coverage and gear/vessel changes from 1963-2013 is provided in
Johnston and Sosebee 2014. For 2014-2023, Any years not discussed below had full coverage, the timing was
close to normal (March-mid-May for spring and September-mid-November for fall), and the vessel was the NOAA
Ship Henry B. Bigelow (HB).

In 2017, the fall survey was delayed until late October (Fig. 3) because the primary vessel was unavailable. The
vessel which conducted the survey, the NOAA Ship Pisces (PI), was only available for a short time and thus, the
survey was shortened and only the Gulf of Maine and Georges Bank were sampled (Strata 01130-01300, 01340-
01400, 03560, and 0359-0361; Table 1). Since the vessel was considered a sister ship to the HB, no calibrations
were deemed necessary. In 2018, the fall survey did not cover the strata in the Bay of Fundy (01340, 01351) and
only one tow was completed in the central Gulf of Maine (01360). In 2020, the survey was not conducted due to
the COVID-19 pandemic. The 2022 and 2023 surveys were completely covered with few strata having less than
50% coverage (Fig. 4)

In 2014, there was an issue with the HB and the spring survey was delayed which resulted in stations south of
Delaware Bay (strata 01610-01680, 03320, 03350, 03410, 03440 and any 07 or 08 strata) not being completed
(Table 2).In 2016, the survey was delayed until April and was extended until June (Fig. 5) so all sampling was
completed but the timing may have affected any indices of species that are migrating at that time. This effect is
unknown as to the magnitude. In 2020, the survey was shortened due to the COVID-19 pandemic and only the
southern strata were covered. In 2021, the very southern stations (01610-01640 and any 07 and 08 strata) were
not covered. In 2023, only Georges Bank strata (01130-01250) were covered and only during the daytime (Fig.
6).

Shrimp Survey

The description of the shrimp survey from 1983-2013 was given in Johnston and Sosebee (2014). The survey
occurs mainly in the deeper waters of the Gulf of Maine (Fig. 7). Since 2013, the survey has generally maintained
sampling of the core strata (04010, 04030, and 04050-04080) except for 2018 when stratum 04070 was not
sampled (Table 3). The timing of the survey over the last ten years has been similar to the past although slightly
earlier than the 1980s (Fig. 8). In 2023 there was sampling in all strata (Table 3; Fig. 9) except for 04110 and
04120 (which have not been sampled since 2005 (Johnston and Sosebee 2014)). The shrimp survey was
suspended after the 2023 survey since the shrimp population has been very low since 2014 and can still be
monitored by the NEFSC fall BTS (NEFSC 2014) and the Maine/New Hampshire Inshore BTS.

Spring and Fall Bottom Longline Surveys

The BLLS is conducted from two commercial fishing vessels. Both vessels use tub-trawl longlines, deploying
1,000 #12 semicircle hooks pre-baited with squid on a 1 nm mainline, soaked for 2 hours across the slack tide
(McElroy et al. 2019). This mainline length was chosen to be consistent with the mean tow distance of the BTS.
The survey focuses on 6 BTS offshore strata in the Gulf of Maine: 26, 27, 28, 29, 36, and 37 (Figure 10: BLLS and
BTS strata overlaid). All of strata 26, 27, and 37 were included in the survey area for the BLLS, but only portions
of strata 28, 29, and 36 were included. The BLLS followed the same stratified random design as the BTS but with
sub-stratification into “rough” and “smooth” bottom types (Figure 11), which were based on rugosity using the
70t percentile of the terrain ruggedness index (Riley et al. 1999; Hare et al. 2012; McElroy et al. 2019). This
survey samples 45 stations (divided between both bottom types) in the spring (April - May) and fall (October -
November; Table 4; Figure 12). The BLLS occurred during the same period as the BTS. Sampling density was
higher in the BLLS than the BTS in the same strata, and BLLS stations were more heavily allocated to rough
bottom substrata (Politis et al. 2014; McElroy et al. 2019). Starting in 2017, changes were made to the survey
design for station allocation by bottom type. The total number of smooth stations decreased from 12 to 7, and
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strata were combined for the smooth strata. This decision was based on preliminary results indicating higher
incidence of predation of hooked fish on smooth bottom, hooks coming up empty of bait, increased variance of
the sampled smooth bottom mean abundance, discussions with the captains, and the assumption that the
existing BTS samples smooth bottom areas efficiently (McElroy et al. 2019). Recent research supports lower bait
retention on smooth-bottom habitat (Nelson et al. 2024). The 5 additional stations were re-allocated to rough
strata, maintaining the 45 stations per season total. After each station was completed, the chief scientist
evaluates whether or not the data was representative by applying criteria for the quality and characteristics of
the station type, gear performance, environmental conditions, and data acquisition. If a station was determined
to be unrepresentative, then the station was repeated on a later date or an alternative station was sampled when
feasible. Forty-five stations were sampled in the BLLS in all seasons except the spring of 2020 the BLLS was
canceled due to the COVID-19 pandemic. Some stations were excluded from index calculations due to
operational or standardization issues: n fall of 2017 (43),, fall 2020 (43), fall 2021 (44), and fall 2023 (44; Table
5: representative stations). The locations of rough- and smooth-bottom stations sampled in spring and fall 2022
and 2023 are shown in Figure 13.

Length and aggregate weight measurements were recorded for each species at each station, and a few species
(principally spiny dogfish, Squalus acanthias) were further sorted by sex. If catch of an individual species was too
large, then total catch weight was taken, but only a subsample of the catch was measured for length. Additional
biological samples, including but not limited to sex, age, and maturity samples, were collected for certain species
and size groups based upon requests.

Survey Index Calculation
Fall, Spring, and Shrimp Bottom Trawl Surveys

Stratified mean weight/tow indices were calculated for selected species (Cochran, 1979). The data were adjusted
for the tow specific swept area for 2009 onwards since the gear mensuration data were available on the HB.
Spring and fall BTS strata sets used differed by species/stock (Table 6). Vessel (RV Albatross IV (AL)/RV
Delaware 1l (DE)), gear and door calibration factors were applied when significant (Sissenwine and Bowman,
1978; Byrne and Forrester 1991a, Byrne and Forrester 1991b, Johnston and Sosebee 2014). Calibrations
between the HB and the AL were also applied (Miller et al. 2010) with two species having length-based
calibrations (haddock (Melanogrammus aeglefinus) and red hake (Urophycis chuss); Miller et al. 2013, NEFSC
2011). Indices for spiny dogfish were calculated by sex and then the two sexes were added together to create an
overall index. The shrimp survey strata used were generally 04010, 04030, and 04050-04080. The
species/stocks were selected if indices had been developed in the spring and fall bottom longline surveys.

Spring and Fall Bottom Longline Surveys

The stratified mean abundance and biomass were estimated by season and bottom type (and also by sex for
spiny dogfish) for each BLLS from spring 2014 through spring 2023. The estimation procedure was programmed
in SAS (SAS 9.4, SAS Institute Inc., Cary, NC) following stratified random sampling statistics as described by
Cochran (1977; McElroy et al. 2019). The indices for both rough- and smooth-bottom types combined were
considered appropriate for white hake (Urophycis tenuis), red hake (Northern stock), Atlantic halibut
(Hippoglossus hippoglossus), spiny dogfish, and thorny skate (Amblyraja radiata). Abundance and biomass
indices for haddock (GOM stock) and Atlantic wolffish (Anarhichas lupus) were calculated for rough-bottom
stations only. Rough-bottom stations were used for Atlantic wolffish indices because this species was caught
almost solely in rough-bottom sets (only 1 wolffish was caught at a smooth-bottom station during the whole
time series). For haddock, rough-bottom stations were chosen due to the higher probability of occurrence of
haddock in rough strata sets, and smooth strata sets were thought to be more affected by depredation. Data were
further restricted by strata; only strata 26, 27, 28, and 37 were used to calculate the indices. Offshore strata 29
and 36 were excluded because fewer haddock were caught in these strata, and there were concerns that the
lower abundance from these two strata would dilute the indices. Decisions about strata and bottom-type
selection were made during the assessment review process for each stock.
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The indices of the 4-5 time series were normalized to the mean of the 2014-2021 or 2014-2022 values to
account for changes in biomass over time to compare the shorter time series to the fall BTS. The end year
differed if the indices for one of the surveys was different (i.e. the spring BTS survey was only through 2022 due
to sampling issues noted above).

RESULTS AND DISCUSSION

For Gulf of Maine haddock, the four surveys are in general agreement (Fig. 14). The fall survey increased more

than the spring survey during the late 1970s and early 2000s. However, all four surveys picked up the increase
from the 2013 year class flowed by the decrease as the year class aged and no longer is the dominant year class
(NEFSC 2022).

White hake indices track fairly well with the spring and fall increasing in the 1970s, stable at a lower level in the
1980s, and then decreasing to low values in the mid-1990s (Fig. 15). The shrimp survey also is consistent with
all three surveys increasing to a higher level in the 2000s followed by a decline to a lower level around 2013. The
BLLS has a similar trend in biomass even though the length compositions differ between the BTS and BLLS
(McElroy et al. 2021).

Biomass indices of all 4 surveys for northern red hake (Fig. 16) are generally in agreement. The spring and fall
BTS do not always agree and this could be due to a couple of factors. The spring survey used a different gear
from 1973-1981 (Johnston and Sosebee 2014) and there was no significant calibration factor (Sissenwine and
Bowman 1978) for the gear, and there was a significant day/night difference. The comparative gear work took
place in late August/early September, so if there is a seasonal difference in the efficiency, this would not
necessarily have been demonstrated for the spring. In addition, the distributions during the two seasons are
somewhat different, with the fall survey having a more dispersed distribution and the spring found more in
deeper waters (Sosebee and Cadrin 2006, NEFSC 2011).

The Atlantic halibut indices do not track each other well (Fig. 17). All the indices are very noisy, and all but the
spring BLLS have zero values due to very low biomass of the stock in the Gulf of Maine since before the fall BTS
started in 1963 (NEFSC 2008). The abundance and biomass of Atlantic halibut seems to be at or below the
detection level of the BTS and approaching it for the BLLS.

The indices for Atlantic wolfish are in general agreement with spring and fall BTS surveys declining (Fig. 18)
from the late 1990s through the early 2000s and both being very low currently, including some zero years (Fig.
19). The fall BLLS survey was also zero in 2020 and 2021. As with Atlantic halibut, the biomass of Atlantic
wolfish is at or near the detection level of all the surveys.

The biomass indices for spiny dogfish (Fig. 20) do not agree, particularly in the early years of the BTS and the
shrimp survey. Spiny dogfish migrate between the seasons and some of the population is likely to be unavailable
in the fall (Rago et al. 1998). The differences between the shrimp survey and the spring and fall BTS is likely a
combination of the smaller area sampled by the shrimp survey and potential changes in the timing and area of
the seasonal migration (NEFSC 2003, NEFSC 2006). This is probably true for the BLLS as well.

Thorny skate indices of biomass from the BTS agree fairly well with the indices declining over the time series
(Fig. 21) even if the individual years do not always line up. The shrimp survey starts out at a lower level than the
spring and fall BTS (Fig. 22) because the abundance in that area was already lower than the areas of the inshore
Gulf of Maine and the areas around the edges of Georges Bank (Fig. 23). The BLLS also show the same decline
over those time series.
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Table 1.

Number of stations successfully completed by stratum for the fall bottom trawl survey from 2014-

2020 due to COVID-19.

Stratum 01010 01020
Depth
Range

(m)

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Year

Depth
Range

(m)

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

27-55

~N

01170

110-
183

IR NN

IS

Offshore Stations North of Cape Hatteras

01030 01040 01050 01060 01070 01080 01090 01100 01110 01120 01130 01140 01150
55-110 110- 183- 27-55 55- 110- 183- 27-55 55- 110- 183- 55- 110- 183-
183 366 110 183 366 110 183 366 110 183 366
8 4 3 5 8 4 3 5 8 4 3 10 4 3
8 4 3 5 8 4 3 5 8 4 3 10 4 3
9 4 3 4 7 4 3 5 9 4 3 10 4 3
10 4 3
8 4 3 5 8 4 3 5 8 4 3 10 4 3
8 4 3 5 9 4 3 5 9 4 2 10 4 2
8 4 3 5 8 4 3 4 9 4 3 10 5 3
7 3 2 4 7 3 3 4 9 3 2 7 3 3
8 4 3 4 8 4 3 5 7 4 3 7 3 2
Offshore Stations North of Cape Hatteras
01180 01190 01200 01210 01220 01230 01240 01250 01260 01270 01280 01290 01300
183- 27-55 = 27-55 55- 110- 55- 110-  27-55 55- 110- 183- 183- 183-
366 110 183 110 183 110 183 366 366 366
4 9 5 4 4 6 8 2 6 5 7 9 2
4 9 6 4 4 5 9 2 6 5 7 10 3
4 9 6 5 4 6 8 4 6 5 7 11 3
4 7 5 4 5 4 6 3 7 3 4 11 3
2 8 5 3 3 6 8 3 6 5 7 7
4 8 5 4 5 6 6 2 4 5 6 10 2
4 9 7 4 4 5 8 2 5 4 6 8 3
4 7 4 3 4 5 5 2 3 3 4 6 2
3 6 8 4 4 6 7 3 5 4 6 9 3
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01160
55-
110

14
14
14
11
12
14

14
10
11

01340
110-
183

(2R N BN Bie)

€3]

2023. No survey conducted in

01351
110-
183

W s w

w



Table 1. continued.

Year 01360

Depth 183-
Range 366
(m)

2014 9
2015 12
2016 12
2017 8
2018 1
2019 10
2020

2021 10
2022 7
2023 8

01370
110-
183

[S28KGRRNEEN B NERN|

~

Offshore Stations North of Cape Hatteras
01380 01390 01400 01610 01620 01630 01640 01650 01660

110- 55- 55-  27-55 55-
183 110 110 110

8 2 3 5

8 5 3 5

8 4 3 5

6 3 4

4 2 2 5

6 2 3 5

7 2 3 5

4 2 2 5

6 2 3 4
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110-
183

w

183-
366

N

27-55

~N

55-
110

01670
110-
183

w

01680 01690

183- | 27-55

366
3 7
2 7
3 7
3 5
3 7
3 7
3 7
3 7
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Table 1. continued.

Offshore Stations North of Cape

Hatteras

Year 0172 0173 0174 0175 0176 0302

0 0 0 0 0 0
Depth  183- @ 27-55 55- 110- 183- 18-27
Rang 366 110 183 366
e (m)
2014 3 6 5 3 3 3
2015 3 6 5 3 3 3
2016 3 6 5 3 3 3
2017
2018 3 6 5 3 3 3
2019 3 6 5 3 3 3
2020
2021 3 6 5 3 2 2
2022 3 6 5 3 3 3
2023 3 6 5 3 3 3

Table 1. continued.

0305
0
18-27

w

0308
0
18-27

w

Inshore Stations North of Cape Hatteras

0311
0
18-27

w

Inshore Stations North of Cape Hatteras

Year 03350 03380 03410

Depth 18-27 18-27 | 18-27 18-27 18-27 18-27
Range

(m)

2014 3 3 5 4 3 3
2015 3 3 5 4 3 3
2016 3 3 5 4 3 4
2017

2018 2 2 2 4 2 4
2019 3 3 5 4 3 4
2020

2021 3 3 5 4 3 4
2022 3 3 5 4 3 3
2023 3 3 5 3 3 4
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18-27

N W= 1NN

NN

18-27

WIN = W WWw

w N

03440 03450 03460 03560 03590 03600

27-41

BIWw W w ww

w N

0314
0
18-27

w

0317
0
18-27

w

0320

18-27

0323
0 0

18-27
4 3
4 3
4 3
5 3
4 3
4 3
4 3
4 3

03610 03640 03650 03660

41-55

W wwwww

N W

18-27

w

27-41

41-55
3 3
4 3
3 3
3 3
2 2
2 2
2 2
2 2

www.nafo.int

0326

18-27

w

0329

18-27

w

0332
0
18-27

w



Table 1. continued.

Stations South of Cape Hatteras (07 = inshore, 08 = offshore)

Year 07520
Depth Range (m) 18-27
2014 2
2015 2
2016 2
2017

2018 2
2019 2
2020

2021 2
2022 2
2023 2
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08500

w

8510
55-110

3
3
3

8520 08530
110-183 183-366
3 3
3 3
3 3
2 2
3 3
3 3
3 2
3 3
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Table 2.

Stratu
m
Depth
Range
(m)
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Table 2.

Stratu
m
Depth
Range
(m)
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Number of stations successfully completed by stratum for the spring bottom trawl survey from 2014-2023.
Offshore Stations North of Cape Hatteras

Cont.

0101 0102 0103 0104 0105 0106 0107 0108 0109 0110 0111 0112 0113
0 0 0 0 0 0 0 0 0 0 0 0 0
27-55  55- 110- = 183-  27-55  55- 110-  183- | 27-55  55- 110- 182- 55-
110 183 366 110 183 366 110 182 366 110
6 8 4 3 5 8 4 3 5 9 4 2 8
7 8 4 3 5 8 4 3 5 8 4 3 10
7 8 4 3 5 7 3 3 5 9 3 2 10
7 8 4 3 6 8 4 4 5 10 4 3 11
6 4 3 3 4 6 3 3 3 5 3 3 5
7 8 4 3 5 8 4 4 5 10 4 3 10
5 3 2 2
7 7 3 3 5 8 3 5 8 3 8
7 8 4 3 5 7 4 3 5 9 4 3 10
10
Offshore Stations North of Cape Hatteras
0117 0118 0119 0120 0121 0122 0123 0124 0125 0126 0127 0128 0129
0 0 0 0 0 0 0 0 0 0 0 0 0
110- = 182- 27-55  27-55 55- 110- 55- 110- 27-55 55- 110- 182- 182-
182 366 110 182 110 182 110 182 366 366
4 3 8 4 4 4 4 6 3 6 5 7 8
4 3 8 6 4 4 6 8 4 6 5 7 10
4 4 9 6 4 4 5 8 4 6 5 7 10
4 4 9 8 4 4 7 7 6 5 5 6 11
4 3 5 2 4 4 3 4 2 3 3 2 4
4 4 8 6 4 4 6 8 2 5 5 7 10
4 4 8 6 4 4 6 8 2 5 5 7 10
4 4 9 6 4 4 6 8 3 5 5 6 8
4 3 9 5 4 4 5 4 3
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Table 2. Cont.
Offshore Stations North of Cape Hatteras
Stratu 0136 0137 0138 0139 0140 0161 0162 0163 0164 0165 0166 0167 0168 0169 0170 0171

m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Depth 182- 110- 110- 55- 55- | 27-55 55- 110- 182- | 27-55 55- 110- 182- | 27-55 55- 110-
Range 366 182 182 110 110 110 182 366 110 182 366 110 182
(m)

2014 10 7 8 5 3 7 5 3
2015 12 7 8 5 3 5 3 3 2 7 3 3 3 7 5 3
2016 12 7 8 5 3 5 2 1 2 7 3 3 3 7 5 3
2017 9 6 5 3 2 5 3 3 3 8 3 3 3 7 5 3
2018 6 3 3 2 2 5 3 2 3 7 2 3 2 5 5 3
2019 12 7 8 3 2 5 3 3 2 7 3 3 2 7 5 3
2020 5 3 3 3 7 3 3 3 7 6 3
2021 11 7 8 3 3 6 2 2 2 7 3 3
2022 12 7 8 4 2 5 3 3 3 7 3 3 3 7 5 3
2023

Table 2. Cont.

Offshore Stations North of Cape Hatteras Inshore Stations North of Cape Hatteras

Year 0172 0173 0174 0175 0176 0302 0305 0308 0311 0314 0317 0320 0323 0326 0329 0332

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Depth 182-  27-55 55- 110- 182-  18-27 18-27 18-27 | 18-27 18-27 18-27 18-27 18-27 18-27 18-27 18-27
Rang 366 110 182 366
e (m)
2014 3 5 5 3 3 2 3 3 3 2 3 4 3 2 3
2015 2 6 5 3 3 3 3 3 3 3 3 4 3 3 3 3
2016 3 6 5 3 3 2 2 2 2 3 3 4 3 3 3 2
2017 3 6 5 3 3 3 3 3 3 3 3 4 3 3 3 3
2018 3 3 4 3 3 3 3 3 3 3 3 4 3 3 3 3
2019 2 6 5 2 3 3 3 3 3 2 3 4 3 3 3 3
2020 3 6 5 3 3 3 3 3 4 3 3 3 3
2021 3 6 4 3 3 3 3 3 3 3 3 3 3 3 3 3
2022 3 6 5 3 3 3 3 3 3 3 3 4 3 3 3 3
2023
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Table 2. Cont.

Year
Depth
Range
(m)
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

18-27

WwWwwwwwww

Table 2. Cont.

Year

Depth Range (m)

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
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Inshore Stations North of Cape Hatteras
03350 03380 03410 03440 03450 03460 03560 03590 03600 03610 03640 03650 03660
18-27 18-27 18-27 @ 18-27 18-27

Ul U1 Ul Ul Ul

ALs D U1 W W
WN AN WW
BN WA

WwWwwwwwww
w
w

18-27 | 18-27  27-41 41-55 18-27 @ 27-41 41-55

2 3 3 3 3 3 3
3 3 3 3 3 3 3
2 3 3 3 3 3 3
3 4 3 3 3 4 3
2 2 3 2 2 2 2
2 3 3 3 2 3 3
3 3 3 3 3 3
2 3 3 3 3 3 3

Stations South of Cape Hatteras (07 = inshore, 08 = offshore)

07520
18-27
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08500 08510 08520
27-55 55-110 110-183
3 3 3
2 2 2
3 3 3
2 2 2
3 3 3
3 3 3
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Table 3. Number of stations successfully completed by stratum for the shrimp survey.

CRUISE 04010 04020 04030 04040 04050 04060 04070 04080 04090 04100 04110 04120

Depth 50- 46-93 54- 30- 152- 69- 122- 8-233 154- 81- 144- 94-
Range 191 178 180 287 217 267 228 237 244 196
(m)
2014 7 1 9 5 14 4 8 3 3
2015 5 4 4 11 6 2 1
2016 6 2 9 2 4 12 4 6 2 3
2017 7 10 6 9 6 7 3
2018 8 10 3 7 3 2
2019 6 2 10 2 6 14 6 8 2 4
2020
2021 5 8 4 10 4 6 3
2022 5 8 4 10 4 6 3
2023 7 2 10 2 6 12 6 8 4 5
Table 4. Northeast Fisheries Science Center Gulf of Maine bottom longline survey station target numbers by
bottom type sub-strata, year, and strata.
Rough 2014 - 2017 - Smooth 2014 - New 2017 -
Strata 2016 2023 Strata 2016 Smooth 2023
26 5 5 26 2 2627 2
27 5 5 27 2 2837 3
28 5 7 28 2 2936 2
29 6 7 29 2
36 6 6 36 2
37 6 8 37 2
Total 33 38 12 7
Table 5. Northeast Fisheries Science Center Gulf of Maine bottom longline survey station counts by year,

season, and bottom type for representative sets used for indices of abundance and biomass. BLLS
sampled 45 stations per season, except for no survey in spring 2020.

Spring Fall
Year Rough = Smooth = Combined Rough Smooth = Combined
2014 33 12 45 33 12 45
2015 33 12 45 33 12 45
2016 33 12 45 33 12 45
2017 38 7 45 36 7 43
2018 38 7 45 38 7 45
2019 38 7 45 38 7 45
2020 0 0 0 36 7 43
2021 38 7 45 37 7 44
2022 38 7 45 38 7 45
2023 38 7 45 37 7 44

Northwest Atlantic Fisheries Organization www.nafo.int
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Table 6. Bottom trawl survey strata sets and calibration factors used by stock.
Stock Strata Set Calibration Factors
Gulf of Maine haddock 0126-01280,01360-01400 Door, Vessel, HBB- Length-based
White hake 01210-01300,01360-01400 HBB-Constant
Northern red hake 01200-01300, 01360- 01400 Door, Vessel, HBB- Length-based
Atlantic halibut 01130- 01300, 01360-01400 HBB-Constant
Atlantic wolfish 01090-01150,01190-01200, 01230- HBB-Constant
01280, 01370-01400
Spiny dogfish 01010-01300,01340,01360-01400, Vessel, HBB-Constant
01610-01760, 03020, 03050, 03080,
03110, 03140,03170, 03200, 03230,
03260, 03290, 03320, 03350, 03380,
03410, 03440-03460, 03560, 03590-
03610, 03640-03660
Thorny skate 01010-01300,01340-01400 HBB-Constant

Northwest Atlantic Fisheries Organization
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Figure 1. Map of offshore strata (01 code) for the fall and spring bottom trawl surveys.
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Figure 2. Map of inshore strata (03 code) for the fall and spring bottom trawl surveys.
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Figure 3. Timing of the fall bottom trawl survey from 1963-2023.
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Figure 4. Coverage of the fall bottom trawl survey in 2022 (left panel) and 2023 (right panel).
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Figure 5. Timing of the spring bottom trawl survey from 1968-2023.
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Figure 6. Coverage of the spring bottom trawl survey in 2022 (left panel) and 2023 (right panel).
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Figure 7.  Strata used for the shrimp bottom trawl survey.
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Figure 8. Timing of the shrimp bottom trawl survey from 1983-2023.
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Figure 9. Stations sampled during the shrimp survey in 2023 (left panel) and 2023 (right panel). From Keith
2023.
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Figure 10. Map of the Northeast Fisheries Science Center (NEFSC) Gulf of Maine Bottom Longline Survey
(BLLS) strata (white lines) and the NEFSC Bottom Trawl Survey (BTS) offshore strata (black lines).
The BLLS strata included all of BTS strata 26, 27, and 37 and portions of BTS strata 28, 29, and 36.
The red dashed line represents the Exclusive Economic Zone boundary.
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Figure 11. Map of the NEFSC Gulf of Maine Bottom Longline Survey (BLLS) strata (black lines). The BLLS strata
were sub-stratified by rough (yellow) and smooth (green) bottom types based on rugosity. The
black dashed line represents the Exclusive Economic Zone boundary.
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Figure 12. Timing of the BLLS for the spring (top panel) and the fall (bottom panel) from 2014-2023.
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Figure 13. Map of the Northeast Fisheries Science Center (NEFSC) Gulf of Maine Bottom Longline Survey
(BLLS) stations sampled (location for the end of each set) in the spring and fall of 2022-2023. The
BLLS strata (white lines) and the NEFSC Bottom Trawl Survey (BTS) offshore strata (black lines) are

shown with rough (red) and smooth (yellow) bottom types indicated. The red dashed line
represents the Exclusive Economic Zone boundary.
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Figure 14. Survey indices from 1963-2023 for Gulf of Maine haddock for the United States fall bottom trawl
(black circles), spring bottom trawl (green squares), spring bottom longline survey (yellow

diamonds) and fall bottom longline survey (blue triangles). The indices are normalized to the mean
of 2014-2021 for each series since the bottom longline surveys were only calculated through 2021.
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Figure 15. Survey indices from 1963-2023 for white hake for the United States fall bottom trawl (black circles),
spring bottom trawl (green squares), shrimp bottom trawl survey (grey dashes), spring bottom
longline survey (yellow diamonds) and fall bottom longline survey (blue triangles). The indices are
normalized to the mean of 2014-2021 for each series since the shrimp and the bottom longline
surveys were only calculated through 2021.
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Figure 16. Survey indices from 1963-2023 for northern red hake for the United States fall bottom trawl (black
circles), spring bottom trawl (green squares), spring bottom longline survey (yellow diamonds) and
fall bottom longline survey (blue triangles). The indices are normalized to the mean of 2014-2022
for each series since the spring bottom trawl survey and the bottom longline surveys were only
calculated through 2022. Difference in spring 70s may be Yankee 41.
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Figure 17. Survey indices from 1963-2023 for Atlantic halibut for the United States fall bottom trawl (black
circles), spring bottom trawl (green squares), spring bottom longline survey (yellow diamonds) and

fall bottom longline survey (blue triangles). The indices are normalized to the mean of 2014-2022
for each series since the bottom longline surveys were only calculated through 2021.

Northwest Atlantic Fisheries Organization www.nafo.int



32

80

70

60

50

40

30

20

10

1960 1970 1980 1990 2000 2010 2020 2030

——fall ——spring BLLS Spring  =—e— BLLS Fall

Figure 18. Survey indices from 1963-2023 for Atlantic wolffish for the United States fall bottom trawl (black
circles), spring bottom trawl (green squares), spring bottom longline survey (yellow diamonds) and
fall bottom longline survey (blue triangles). The indices are normalized to the mean of 2014-2022
for each series since the bottom longline surveys were only calculated through 2021.
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Figure 19. Survey indices from 1996-2023 for Atlantic wolffish for the United States fall bottom trawl (black
circles), spring bottom trawl (green squares), spring bottom longline survey (yellow diamonds) and
fall bottom longline survey (blue triangles). The indices are normalized to the mean of 2014-2022
for each series since the bottom longline surveys were only calculated through 2021.
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Figure 20. Survey indices from 1979-2023 for spiny dogfish for the United States fall bottom trawl (black
circles), spring bottom trawl (green squares), shrimp bottom trawl survey (grey dashes), spring
bottom longline survey (yellow diamonds) and fall bottom longline survey (blue triangles). The
indices are normalized to the mean of 2014-2021 for each series since the shrimp and the bottom
longline surveys were only calculated through 2021.
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Figure 21. Survey indices from 1963-2023 for thorny skate for the United States fall bottom trawl (black
circles), spring bottom trawl (green squares), shrimp bottom trawl survey (grey dashes), spring
bottom longline survey (yellow diamonds) and fall bottom longline survey (blue triangles). The
indices are normalized to the mean of 2014-2022 for each series since the spring bottom trawl, the
shrimp, and the bottom longline surveys were only calculated through 2022.
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Figure 22. Survey indices from 1990-2023 for thorny skate for the United States fall bottom trawl (black
circles), spring bottom trawl (green squares), shrimp bottom trawl survey (grey dashes), spring
bottom longline survey (yellow diamonds) and fall bottom longline survey (blue triangles). The
indices are normalized to the mean of 2014-2022 for each series since the spring bottom trawl, the
shrimp, and the bottom longline surveys were only calculated through 2022.
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Figure 23. Distribution of thorny skate (Amblyraja radiata) from the Northeast Fisheries Science Center spring
(left panels) and fall (right panels) bottom trawl surveys from 1979-1989 (top panels) and 2013-

2023 (bottom panels).
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