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ABSTRACT

This report provides estimated bycatch of 5 species of small cetaceans and pinnipeds
bycaught in the New England sink (NESG) and Mid-Atlantic (MAG) gillnet fisheries. The
2015 total serious injuries and mortalities in the NESG fishery were 177 (coefficient of
variation [CV] = 0.28) harbor porpoises (Phocoena phocoena phocoena), 55 (CV =0.54) short-
beaked commondolphins (Delphinus delphis delphis), 1021 (CV = 0.25) gray seals (Halichoerus
grypus grypus), 474 (CV = 0.17) harbor seals (Phoca vitulina concolor), and 119 (CV = 0.34)
harp seals (Pagophilus groenlandicus). The NESG estimates are based on observed bycatch
consisting of 23 harbor porpoises, 3 short-beaked common dolphins, 131 gray seals, 87 harbor
seals, and 12 harpseals. The 2015 total serious injuries and mortalities in the MAG fishery
were 33 (CV = 1.16) harbor porpoises, 30 (CV =0.55) short-beaked commondolphins, 15 (CV =
1.04) gray seals, and 48 (CV = 0.52) harbor seals. The MAG estimates are based on observed
bycatch consisting of 2 harbor porpoises, 3 short-beaked common dolphins, 1 gray seal, and 5
harbor seals. Compliance with the 2010 Harbor Porpoise Take Reduction Plan pinger regulations
was 86% in 2015, where compliance refers to the correct number of pingers used, not the
pingers’ functionality. Compliance rates in the 2015 MAG fishery were low for large mesh
gillnets (55%) and relatively high for small mesh gillnets (87%).



INTRODUCTION

The United States (US) Marine Mammal Protection Act (MMPA) of 1972 mandates the
annual reporting of serious injury and mortality estimates for marine mammal stocks interacting
with US commercial fisheries (Waring et al. 2016). In the context of this report, an interaction
that involves direct contact between a marine mammal and commercial fishing gear and results
in a serious injury or mortality is termed a bycatch event. Bycatch has been cited as a significant
threat to marine mammal populations (Read 2008), with particular concern for the impacts of
drift and sink gillnet gear on small cetacean and pinniped stocks (Reeves et al. 2013).

In US Northwest Atlantic waters, fishing vessels that use drift or sink gillnet gear constitute the
New England sink (NESG) or Mid-Atlantic (MAG) gillnet fishery. Both fisheries operate year
round, with the NESG fishery ranging from Maine to New York and the MAG fishery ranging
from New York to North Carolina (NMFS 2014; Waring et al. 2016). Observed fishing hauls are
assigned to the NESG or MAG fishery based on the geographic location of fishing activities,
with the 72°30°W longitudinal line used to demarcate the 2 fishing fleets (NMFS 2014; Waring
et al. 2016).

For 2015, 6 species of small cetaceans and pinnipeds were observed bycaught in drift and
sink gillnet gear from US Northwest Atlantic waters, and bycatch was estimated for 5 species.
These include harbor porpoise (Phocoena phocoena phocoena), short-beaked common dolphin
(Delphinus delphis delphis), gray seal (Halichoerus grypus grypus), harbor seal (Phoca vitulina
concolor), and harp seal (Pagophilus groenlandicus). Two bottlenose dolphins (Tursiops
truncatus truncatus) were also caught in gillnets in the Mid-Atlantic, but that species is not
addressed in this report. The purpose of this report is to: (1) estimate bycatch for small cetaceans
and pinnipeds in the 2015 NESG and MAG fisheries and (2) explore gear characteristics of
observed hauls in relation to the 2010 Harbor Porpoise Take Reduction Plan (HPTRP).

MATERIALS AND METHODS

Five datasets were used in estimating annual bycatch of small cetaceans and pinnipeds in
the NESG and MAG fisheries. These 5 datasets included observer data collected by the
Northeast Fisheries Observer Program (NEFOP) and the Northeast Fisheries At-Sea Monitoring
Program (ASM) as well as commercial fishing effort from vessel trip reports (VTRs), dealer
weigh out slips, and the North Carolina Division of Marine Fisheries (NCDMF) trip ticket
program. Observer records from NEFOP and ASM were used to estimate bycatch rates,
defined as the number of animals bycaught per metric ton (mt) of landed catch. Estimated
bycatch from the entire gillnet fleet was then obtained by applying estimated bycatch rates to
commercial fishing effort, defined as the weight of commercial landings inmt.

Data

Observer data

Observer data were recorded by 2 survey programs, NEFOP and ASM. For 2015, 74%
and 26% of all hauls observed were from NEFOP and ASM, respectively. In New England, 55%
of all hauls were from NEFOP, whereas nearly 100% were from NEFOP in the Mid-Atlantic.
Both survey programs used complete sampling protocols (or complete trips), for which observers
sampled both catch and discard of fishes for biological information. During complete sampling,



observers were not explicitly watching haulbacks and may have missed bycatch of marine
mammals that fell out of the net prior to being hauled on board. Unlike ASM, NEFOP also used
limited sampling protocols (or limited trips) for which the observer explicitly watched the net
during haulbacks, reducing the chances of unnoticed bycatch. It should also be noted that both
survey programs collected environmental, gear, haul, and vessel characteristics during observed
fishing trips. However, ASM only collected a subset of the data required by NEFOP and only
monitored fishing trips that were declared into the Northeast multispecies groundfish fishery. For
this reason, ASM data may not be representative of all gillnet fishing effort with the potential for
marine mammal bycatch. Any potential bias introduced into the analysis through the use of ASM
data was addressed as described in the bycatch estimates section below.

For the purposes of estimating serious injuries and mortalities of small cetaceans and
pinnipeds, bycatch was considered to be any specimen whose condition was recorded as dead
(fresh or under varying stages of decomposition) or alive with serious injury. Final serious injury
and mortality determinations for specimens observed in the 2015 NESG and MAG fisheries are
available in Josephson (2017). Based on these determinations, 1 harbor porpoise was included in
the serious injury and mortality estimation when the seriousness of injuries could not be
determined, and 1 harbor seal with nonserious injuries was not included.

Bycaught specimens having recorded conditions of moderately to severely decomposed
were further examined to ensure that observed decomposition stages were plausible given the
recorded soak duration (i.e., the amount of time the gear was in the water). One harbor porpoise
was removed from the analysis because of severe decomposition on a 14 hour soak. Animals that
could not be identified to the species level, including 10 unknown seals, 2 unknown dolphins,
and 1 unknown dolphin or porpoise were removed from the analysis.

Commercial fishing effort

For fishing trips from all states except North Carolina, VTR data were augmented with
information from dealer weigh out slips, as self-reported landings on VTRs were assumed to be
biased low (Wigley et al. 2008; Murray 2009). Where possible, VTR trips were linked directly to
dealer weigh out slips. For instances where corresponding dealer weigh out slips could not be
located for a VTR, the landings on the VTR were scaled by an adjustment factor derived from
stratification of the VTR and dealer weigh out data by state and season. This ensured that
unmatched VTR landings in any stratum were equal to the unmatched landings in the dealer
weigh out data (Orphanides 2013), which is assumed to be a near census of commercial catch
(Wigley et al. 2008). Commercial fishing effort within bays and sounds was removed from this
analysis to reflect fishing effort in oceanic waters where cetacean and pinniped bycatch has
historically occurred.
Commercial fishing effort for gillnet trips in North Carolina were poorly represented in the VTR
and dealer weigh out data, requiring the use of monthly gillnet landings reported by NCDMF
(Orphanides 2011). For vessels landing catch in North Carolina, data from the NCDMF trip
ticket program were combined with VTRs and dealer’s weigh out slips to estimate fishing effort
from this state.

Data Preparation

Data preparation is described in detail below and included the conversion of landed to
live weights by using standardized conversion factors (Palmer 2010) as well as imputing missing
fishing locations, mesh sizes, and soak durations when needed.



Missing data

In 2015, 3% of observer records were missing latitude and longitude coordinates, while
about 3% of vessel trip reports were missing detailed information on geographic fishing
locations. Similarly, <1% of observer records were missing values of mesh size, and <2% were
missing values of soak duration, while <1% of vessel trip reports were missing information on
mesh size, and about 1% were missing information on soak duration. Missing values were
imputed following the methods outlined in Warden and Orphanides (2008). Following
imputation, missing values for vessel trip reports dropped to <2% for fishing locations, <1% for
soak duration, and nearly 0% for mesh size. Missing observer values dropped to about 2% for
latitude and longitude and to O for soak duration and mesh size.

Bycatch Estimates

As in previous years, bycatch rates were estimated with stratified ratio estimators, with
strata defined to reflect the spatial and temporal distributions of marine mammals and com-
mercial gillnetters (Rossman and Merrick 1999; Belden et al. 2006). For the NESG fishery, data
were stratified temporally by season and spatially by port group or management area. Seasons
were defined as “W” (winter: January - May), “S” (summer: June - August), and “F” (fall:
September - December). The stratum-specific bycatch rates were then estimated by using
NEFOP and ASM data and were weighted by pinger use and NEFOP-observed
groundfish/nongroundfish landings. Only NEFOP-observed groundfish/nongroundfish landings
were used to ensure that estimated bycatch rates were representative of the entire NESG fishery
and not biased towards the part of the fleet monitored by ASM. In other words,

Ry =
(Ws,m,g> [(Ns,m,g,p> Ysm,g,p + <N5,m,g,np> YS,m,g,np:l +
Wsm Nsmgp/ Xsmg.p Nsm,g / Xsm,gnp
(%,m,ny) [(Ns,m,ng,p> Ysmng,p + <N5,m,ng,np> YS,m,ng,np:l (1)
Wsm Ns,m,ng Xsmng,p Ns,m,ng Xs,mngnp
where:

Ns,m,g = Ns,m,g,p +Ns,m,g,np
Ns,m,ng = Ns,m,ng,p + Ns,m,ng,np

Ws,m = Ws m,g +Ws m,ng

S =season
m = port group or management area

g =groundfish and ng =nongroundfish

p = pingers and np = no pingers

R= stratum-specific bycatchrate

W= NEFOP-observed weight of landed catch (mt)
N=observed number of hauls



y = observed number of bycaught animals
X = observed weight of landed catch (mt)

The weighted bycatch rate explicitly accounts for observed fishing effort targeting groundfish
versus nongroundfish and the use of pingers on gillnet strings (Palka et al. 2008; Orphanides
2013).

The East of Cape Cod port group was not retained for the purposes of estimating bycatch
during the 2015 winter season to address concerns with small sample size (4 hauls) and was
pooled with the Southern New England Management Area. The Cape Cod South Closure Area
was retained for the purposes of estimating bycatch during 2015 to address concerns with
inshore/offshore differences in fishing practices. The time period used for the Cape Cod South
Closure Area extended from December through May to match that of the Southern New England
Management Area, while the actual closure only includes the month of March.

For the MAG fishery, data in the Waters off New Jersey Management Area were
stratified temporally by season as well as by mesh size (i.e., < 7 in or > 7 in) and soak duration
(i.e., < 72 hours or > 72 hours) (Orphanides 2013). More formally this can be expressedas:

ﬁ:% (2
where:

R= stratum-specific bycatchrate
y = observed, stratum-specific number of bycaughtanimals
x = observed, stratum-specific weight of landed catch (mt)

For a more in-depth treatment of the rationale behind the data stratification presented in
this report, refer to Orphanides (2011, 2013).

Estimates of bycatch in any stratum (BA)were then obtained through the product of

stratum-specific bycatch rates (RA) and the total commercial fishing effort (E) associated with that
stratum. More formally this can be expressed as:

A

B=RE (3)

Seasonal subtotal and total bycatch estimates were obtained through the summation of stratum-
specific bycatch estimates. Uncertainty around seasonal subtotal, total, and stratum-specific
bycatch estimates were calculated by using nonparametric stratified bootstrapping techniques,
with (1 — a)% confidence intervals constructed through the bias-corrected and accelerated (BCa)
method using 10,000 iterations with the R “boot” library (Canty and Ripley 2012; Efron and
Tibshirani 1993). The resampling unit used for bootstrapping was an entire fishing trip, to
account for interdependence among hauls nested within trips (Bisack 2003).

For strata with high observer coverage (i.e., >10%) the finite population correction factor
(fpc) was applied to the bootstrapped estimate of the standard error used in calculating the
coefficient of variation (CV), where the fpc for each stratum was defined as:



fre= [ @
where:

W = stratum-specific weight of commercial landings
w = observed, stratum-specific weight of landed catch

Observer coverage was defined as the percentage of commercial landings observed by NEFOP and
ASM for each stratum (i.e., w/W x 100%).

RESULTS

Observed hauls were concentrated in the Gulf of Maine; southern New England; and off
New Jersey, Delaware, Maryland, and North Carolina (Figure 1). Marine mammal bycatch was
observed in waters off New Jersey and farther north, with the majority of bycatch being observed
incoastal Gulf of Maine waters, as well as off Cape Cod, MA, and southern New England (Figure
1).

New England Sink Gillnet fishery

The annual observer coverage for the 2015 NESG fishery was 14% (Table 1). Stratum-
specific observer coverage rates for the NESG fishery can be found in Table 1 and ranged between
0% in the Massachusetts Bay Management Area during the fall and 100% in the south of Boston
port group during the winter. The 2015 serious injuries and mortalities in the NESG fishery were
177 (CV = 0.28) harbor porpoises (Table 2), 55 (CV = 0.54) short-beaked common dolphins
(Table 3), 1021 (CV =0.25) gray seals (Table 4), 474 (CV = 0.17) harbor seals (Table 5), and 119
(CV =0.34) harp seals (Table 6). The NESG estimates are based on observed bycatch consisting
of 23 harbor porpoises, 3 short-beaked common dolphins, 131 gray seals, 87 harbor seals, and 12
harpseals.

Compliance of observed hauls to management regulations stipulated in the 2010 HPTRP
was measured in terms of full pinger deployment (i.e., correct number of pingers on a gillnet
string). For 2015, full pinger deployment ranged from 74-100% (Table 7). The lowest proportion
of observed hauls with the correct number of pingers occurred during the fall season within the
Southern New England Management Area and in the Cape Cod South Management Area during
the winter (Figure 1) where 74% and 76% of observed hauls were compliant with the 2010
HPTRP, respectively (Table 7). No hauls were observed in New England HPTRP closed areas.

Mid-Atlantic Gillnet Fishery

The annual observer coverage for the 2015 MAG fishery was 6.3% (Table 8). Stratum-
specific observer coverage rates for the MAG fishery ranged between 6.0% and 11.5% (Table
9). The 2015 serious injuries and mortalities in the MAG fishery were 33 (CV = 1.16) harbor
porpoises, 30 (CV = 0.55) short-beaked common dolphins, 48 (CV = 0.52) harbor seals, and 15
(CV = 1.04) gray seals (Table 10). The MAG estimates are based on observed bycatch consisting
of 2 harbor porpoises, 3 short-beaked common dolphins, 5 harbor seals, and 1 gray seal.

Compliance of observed hauls to management regulations stipulated in the 2010 HPTRP
ranged between 33 - 86% for large-mesh gillnets and 87 - 100% for small-mesh gillnets (Table
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11). Two observed hauls using large-mesh gillnets were found to be fishing in the Mudhole South
Management Area during the time-area closure (Table 11) but had no marine mammal bycatch.

DISCUSSION

The majority of small cetacean and pinniped bycatch occurring in US waters is from
gillnet gear (Read et al. 2006), with the most frequently bycaught species in 2015 being gray
seals, followed by harbor seals, harbor porpoises, short-beaked common dolphins, and harp
seals. The total 2015 gray seal bycatch estimate (1036) was similar to the 2014 estimate (939)
(Hatch and Orphanides, 2016) and the 2009-2013 5-year mean (1136) (Waring et al. 2016). The
2015 harbor seal bycatch estimate (564) was slightly higher than recent annual estimates (2014 =
449; 2009-2013 5-year mean = 389), but well within recent 95% confidence intervals (Hatch and
Orphanides 2016; Waring et al. 2016).

Total regional harbor porpoise bycatch in 2015 (210) was among the lowest ever
estimated in these waters and very similar to the 2014 estimate (150). Overall New England
compliance to 2010 HPTRP regulations was 86%, which is very similar to 2014 (87%) (Hatch
and Orphanides, 2016). This compliance refers to the correct number of pingers on a gillnet
string and not functionality. These compliance rates are quite high relative to historical pinger
compliance rates of 43% reported for the 2009-2010 fishing season (Orphanides 2012) and
roughly 0 - 40% in 2004 (Palka et al. 2008). In contrast, compliance rates in the 2015 MAG
fishery were low for large mesh gillnets (55%) but relatively high for small mesh gillnets (87%).
The most prevalent observed violations in the large mesh fishery were 19 twine size violations in
the Waters off New Jersey. The most often observed small mesh violations also involved twine
size restrictions. The 2015 Mid-Atlantic compliance rates are typical compared with recent years
(e.g., Orphanides 2012).

Assessing the status of marine mammal stocks is fraught with uncertainty (Williams et al.
2008), which is usually compounded by inadequate funds to achieve necessary observer
coverage of relevant fisheries with historical bycatch. Relatively imprecise estimates make it
difficult to detect trends in bycatch over time (i.e., increasing, decreasing, or stable), a situation
that is complicated by the rarity with which marine mammals and gillnets interact. Since
increased observer coverage in the NESG or MAG fishery is unlikely, other estimators or
stratification schemes could be explored to improve the precision of marine mammal bycatch
estimates for future years.
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Table 1. Summaries of observed hauls, observed trips, observed landings, prorated commercial
landings, and observer coverage by season and port group (P)/management area (MA) for the
2015 New England sink gillnet fishery. Seasons were defined as "W" (winter; January - May), "S"
(summer; June - August), and "F" (fall; September - December).

Port Group (P)/ Observed  Observed Observed Commercial  Observer
Season Management Area (MA) Hauls? Trips  Landings (mt) Landings (mt) Coverage

w Cape Cod South (MA) 114 (53) 31 62.17 773.37 0.08
W Massachusetts Bay (MA) 4 (0) 1 0.45 1.74 0.26
w Mid-Coast (MA) 52 (13) 12 4.11 22.81 0.18
w North of Boston (P) 16 (0) 1 1.30 32.37 0.04
w Offshore (MA) 217 (0) 20 49.23 227.74 0.22
w Offshore (P) 55 (0) 6 20.52 70.19 0.29
w South of Boston (P) 5(0) 2 0.95 0.95 1.00
w South of Cape Cod (P) 27 (12) 10 3.39 143.64 0.02
w Southern Maine (P) 40 (0) 4 7.64 45.86 0.17
w Southern New England (MA) 322 (141) 71 257.89 2654.62 0.10
w Stellwagen Bank (MA) 50 (7) 15 7.70 42.32 0.18
w Subtotal 902 (226) 173 415.35 4014.66 0.10
S East of Cape Cod (P) 420 (0) 177 598.40 3014.99 0.20
S New Hampshire (P) 124 (0) 42 73.65 462.30 0.16
S North of Boston (P) 145 (0) 33 56.20 340.51 0.17
S Offshore (P) 221 (0) 17 56.26 299.89 0.19
S South of Boston (P) 136 (0) 28 25.70 94.03 0.27
S South of Cape Cod (P) 217 (7) 46 99.03 1891.02 0.05
S Southern Maine (P) 132 (0) 28 40.15 67.97 0.59
S Subtotal 1395 (7) 371 949.39 6170.71 0.15
F Cape Cod South (MA) 107 (79) 20 54.56 324.19 0.17
F East of Cape Cod (P) 314 (107) 103 237.29 1132.28 0.21
F Massachusetts Bay (MA) 0(0) 0 0 3.64 0.00
F Mid-Coast (MA) 366 (68) 94 108.20 426.56 0.25
F New Hampshire (P) 28 (9) 7 9.46 52.84 0.18
F North of Boston (P) 87 (41) 29 29.45 71.28 0.41
F Offshore (MA) 39 (0) 4 19.00 129.88 0.15
F Offshore (P) 199 (19) 18 63.40 282.26 0.22
F South of Boston (P) 47 (14) 9 11.83 62.46 0.19
F South of Cape Cod (P) 174 (96) 37 69.66 1064.00 0.07
F Southern Maine (P) 44 (4) 11 13.43 43.09 0.31
F Southern New England (MA) 19 (4) 4 7.70 286.58 0.03
F Stellwagen Bank (MA) 93 (24) 33 25.15 66.24 0.38
F Subtotal 1517 (465) 369 649.13 3945.30 0.16

Total 3814 (698) 913 2013.87 14131.62 0.14

2 Parentheses indicate the number of limited hauls out of the total (i.e., complete + limited).
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Table 2. Observed number of bycatch, estimated bycatch rates, estimated bycatch,
coefficient of variation (CV), and lower (L) and upper (U) limits on 95% confidence intervals
(Cl) of harbor porpoise (Phocoena phocoena phocoena) bycatch in the New England sink

gillnet fishery for 2015, by season and port group (P)/management area (MA). Seasons were
defined as "W" (winter: January - May), "S" (summer: June - August), and "F" (fall:
September - December).

Port Group (P)/ Observed Bycatch  Estimated 95% ClI
Season Management Area (MA) Bycatch Rate Bycatch Ccv L U
w Mid-Coast (MA) 1 0.244 5.57 127 1 43
w Cape Cod South (MA) 2 0.034 26.29 076 2 95
w Southern New England (MA) 10 0.039 103.53 045 37 236
w Subtotal 13 - 13539 036 61 272
S North of Boston (P) 1 0.018 6.13 093 1 33
S Subtotal 1 - 6.13 093 1 33
F Mid-Coast (MA) 9 0.084 35.83 043 12 91
F Subtotal 9 - 35.83 045 12 91
Total 23 - 17735 028 94 314
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Table 3. Observed number of bycatch, estimated bycatch rates, estimated bycatch,
coefficient of variation (CV), and lower (L) and upper (U) limits on 95% confidence intervals (Cl)
of short-beaked common dolphin (Delphinus delphis delphis) bycatch in the New England
sink gillnet fishery for 2015, by season and port group (P)/management area (MA). Seasons

were defined as "W" (winter: January - May), "S" (summer: June - August), and "F" (fall:

September- December).

Port Group (P)/ Observed Bycatch  Estimated 95% ClI
Season Management Area (MA) Bycatch Rate Bycatch Ccv L U

w Southern New England (MA) 2 0.012 31.86 065 2 104

w Subtotal 2 - 31.86 062 2 104

S South of Cape Cod (P) 1 0.012 22.69 1.06 1 139

S Subtotal 1 - 22.69 098 1 139

Total 3 - 54.55 054 13 170
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Table 4. Observed number of bycatch, estimated bycatch rates, estimated bycatch, coefficient
of variation (CV), and lower (L) and upper (U) limits on 95% confidence intervals (Cl) of gray
seal (Halichoerus grypus grypus) bycatch in the New England sink gillnet fishery for 2015, by
season and port group (P)/management area (MA). Seasons were defined as "W" (winter:
January - May), "S" (summer: June - August), and "F" (fall: September - December).

Port Group (P)/ Observed Bycatch  Estimated 95% ClI
Season Management Area (MA) Bycatch Rate Bycatch Cv L U
w Cape Cod South (MA) 7 0.112 86.62 047 31 208
w Southern New England (MA) 65 0.235 623.84 041 295 1544
w Stellwagen Bank 1 0.130 5.50 093 1 27
w Subtotal 73 - 715.96 0.34 383 1610
S East of Cape Cod (P) 22 0.037 111.55 048 39 360
S North of Boston (P) 4 0.071 24.18 050 6 64
S New Hampshire (P) 1 0.012 5.55 095 1 24
S Southern Maine (P) 1 0.025 1.70 067 1 10
S South of Cape Cod (P) 1 0.012 22.69 098 1 117
S Subtotal 29 - 165.67 036 84 422
F East of Cape Cod (P) 11 0.047 53.22 031 25 103
F Mid-Coast (MA) 13 0.121 51.61 032 24 106
F North of Boston (P) 1 0.028 2.00 09 1 14
F South of Cape Cod (P) 2 0.026 27.66 205 2 287
F Cape Cod South (MA) 2 0.016 5.19 135 2 40
F Subtotal 29 - 139.68 041 74 322
Total 131 - 1021.31 0.25 644 1852
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Table 5. Observed number of bycatch, estimated bycatch rates, estimated bycatch, coeffi-
cient of variation (CV), and lower (L) and upper (U) limits on 95% confidence intervals (Cl) of
harbor seal (Phoca vitulina concolor) bycatch in the New England sink gillnet fishery for

2015, by season and port group (P)/management area (MA). Seasons were defined as "W"
(winter: January - May), "S" (summer: June - August), and "F" (fall: September - December).

Port Group (P)/ Observed Bycatch  Estimated 95% ClI

Season Management Area (MA) Bycatch Rate Bycatch Cv L U
w Cape Cod South (MA) 1 0.009 6.96 1.06 1 34
w Southern New England (MA) 5 0.019 50.44 043 19 109
w Subtotal 6 - 57.40 037 23 119
S North of Boston (P) 11 0.194 66.06 039 24 143
S New Hampshire (P) 13 0.244 112.80 039 44 250
S Offshore (P) 1 0.018 5.40 097 1 31
S Southern Maine (P) 2 0.050 3.40 068 2 21
S South of Cape Cod (P) 1 0.008 15.13 09 1 62
S Subtotal 28 - 202.79 0.26 114 354
F East of Cape Cod (P) 1 0.004 4.53 09% 1 16
F Mid-Coast (MA) 46 0.427 182.14 028 95 340
F North of Boston (P) 3 0.084 5.99 061 3 24
F Southern Maine (P) 1 0.063 2.71 1.07 1 19
F Cape Cod South (MA) 2 0.057 18.48 065 2 60
F Subtotal 53 - 213.85 0.26 122 373
Total 87 - 474.04  0.17 330 678
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Table 6. Observed number of bycatch, estimated bycatch rates, estimated bycatch,
coefficient of variation (CV), and lower (L) and upper (U) limits on 95% confidence intervals
(Cl) of harp seal (Pagophilus groenlandicus) bycatch in the New England sink gillnetfish-
ery for 2015, by season and port group (P)/management area (MA). "W" indicates the season
(winter; January - May).

Port Group (P)/ Observed Bycatch  Estimated 95% ClI
Season Management Area (MA) Bycatch Rate Bycatch Ccv L U
w Cape Cod South (MA) 2 0.034 26.29 079 2 101
w Southern New England (MA) 10 0.035 92.91 042 35 191
w Subtotal 12 - 11920 035 51 233
Total 12 - 11920 034 51 233
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Table 7. Summary of 2015 full pinger deployment for Northeast Fisheries Observer Program observed hauls within times and areas where
pingers were required by the 2010 Harbor Porpoise Take Reduction Plan (HPTRP). Seasons were defined as "Winter" (January - May) and
"Fall" (September - December).

General Compliance Specific Compliance
Observed  Pinger  Compliance <90% Required 90-99% Required

Season Management Area Hauls  Violations Rate No Pingers Pingers Pingers

Fall Cape Cod South® 107 0 100% 0 0 0
Mid-Coast 366 50 86% 42 7

Offshore 39 7 82% 7 0 0
Southern New England 19 5 74% 5 0 0
Stellwagen Bank 93 13 86% 11 0 2
Winter Cape Cod South® 114 27 76% 23 4 0
MassBay 4 0 100% 0 0 0
MidCoast 52 0 100% 0 0 0
Offshore 217 48 78% 0 0 48
Southern New England 322 45 86% 28 12 5
Stellwagen Bank 50 1 98% 0 1 0
Totals 1383 196 86% 116 24 56

% Cape Cod South specficiation includes Dec-May, matching that used for the bycatch estimation strata
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Table 8. Summaries of observed landings, prorated commercial landings, and observer
coverage by state for the 2015 Mid-Atlantic gillnet fishery (Figure 1b). Effort from bays

and sounds are not included.

Observed Commercial Observer

State Landings (mt) Landings (mt) Coverage
Maryland 40.15 745.09 5.39%
North Carolina 182.59 4011.90 4.55%
New Jersey 287.03 2806.82 10.23%
New York 16.09 232.61 6.92%
Virginia 77.62 1706.73 4.55%
Massachusetts 0.00 3.38 0.00%
Rhode Island 0.00 47.57 0.00%
Delaware 0.00 9.77 0.00%
Totals 603.49 9563.87 6.31%
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Table 9. Summaries of observed hauls, observed trips, observed landings, prorated commercial landings, and observer coverage by
species, season, region, mesh size, and soak duration for strata with bycatch of harbor porpoise (Phocoena phocoena phocoena), gray
seal (Halichoerus grypus grypus), short-beaked common dolphin (Delphinus delphis delphis), or harbor seal (Phoca vitulina concolor) in
the 2015 Mid-Atlantic gillnet fishery.

Mesh Soak Observed  Opserved Observed ~ Commercial Observer

Species Season Region Size (in) Duration (hrs)  Hauls® Trips Landings (mt) Landings (mt) Coverage
Harbor Porpoise ~ Jan-Apr Waters off NJ  >=7 >72 41 (4) 10 15.46 259.60 5.96%
Gray Seal May  Waters off NJ  >=7 >72 41 (10) 12 21.12 310.34 6.81%
Common Dolphin  Dec-Jan Waters off NJ  >=7 >72 65 (4) 14 29.91 260.97 11.46%
Common Dolphin  Dec-Jan Waters off NJ ~ >=7 <=72 87 (17) 21 30.32 329.49 9.20%
Harbor Seal Dec-Mar Waters off NJ  >=7 >72 79 (4) 17 33.81 319.46 10.58%
Harbor Seal Dec-Mar Waters off NJ  >=7 <=72 99 (17) 25 33.46 344.77 9.71%

& Parentheses indicate number of limited hauls out of the total
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Table 10. Observed number of bycatch, estimated bycatch rates, estimated bycatch, coefficient of variation (CV), and lower and upper limits
on 95% confidence intervals (CI) of estimated harbor porpoise (Phocoena phocoena phocoena), gray seal (Halichoerus grypus grypus),
short-beaked common dolphin (Delphinus delphis delphis), and harbor seal (Phoca vitulina concolor) bycatch in the Mid-Atlantic gillnet
fishery for 2015, by season, region, mesh size, and soak duration.

Mesh  Soak Duration Observed Bycatch Estimated

Species Season Region Size (in) (hrs) Bycatch Rate Bycatch Cv 95% CI
Harbor Porpoise Jan-Apr Waters off NJ >=7 >72 2 0.129 33.49 1.16 2-204
Gray Seal May  Waters off NJ >=7 >72 1 0.047 14.59 1.04 1-78
Common Dolphin Dec-Jan Waters off NJ >=7 >72 1 0.033 8.61 0.78 1-33
Common Dolphin ~ Dec-Jan Waters off NJ >=7 <=72 2 0.066 21.75 0.73 2-78
Common Dolphin ~ Dec-Jan Waters off NJ all all 3 30.36 0.55 8-86
Harbor Seal Dec-Mar Waters off NJ >=7 >72 4 0.118 37.70 0.61 8-119
Harbor Seal Dec-Mar Waters off NJ >=7 <=72 1 0.03 10.34 0.93 1-49
Harbor Seal Dec-Jan Waters off NJ all all 5 48.04 0.52 11-129
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Table 11. Observed number of hauls for large (7-18") and small mesh (<7") gillnets following requirements for the Mid-Atlantic 2010 Harbor
Porpoise Take Reduction Plan (HPTRP). Observed hauls missing information for an assessed gear modification were assumed to be
following the HPTRP for that gear characteristic. Locations are depicted in Figure 1b.

General Violation Types Specific Violation Types
Total Non- Multiple Tie- Unkown
Observed Compliant Compliance Gear Violations Number of Twine Down Tie-Down Net Gear
Management Area Hauls Hauls % Modification Closed Area per Haul Nets Size Lengths Use  Length Compliance®

Southern Mid-Atlantic Large Mesh 14 2 86% 2 0 0 0 0 0 2 0 0
Southern Mid-Atlantic Small Mesh 149 20 87% 20 0 7 1 19 0 0 7 9
Mudhole North Large Mesh 6 4 33% 4 0 0 4 0 0 0 0 0
Mudhole North Small Mesh 11 0 100% 0 0 0 0 0 0 0 0 0
Mudhole South Large Mesh 15 7 53% 5 2 1 5 1 0 0 0 5
Waters off New Jersey Large Mesh 60 30 50% 30 0 0 19 11 0 0 0 17
Waters off New Jersey Small Mesh 5 0 100% 0 0 0 0 0 0 0 0 0

2 At least one gear component was not recorded and therefore could not be checked for compliance
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Figure 1. Locations of observed hauls and marine mammal bycatch in the 2015 New England sink (A) and mid-Atlantic (B) gillnet fisheries.
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Observed bycatch consisted of harbor porpoise (Phocoena phocoena phocoena), short-beaked common dolphin (Delphinus delphis

delphis), gray seal (Halichoerus grypus grypus), harbor seal (Phoca vitulina concolor), harp seal (Pagophilus groenlandicus), and unknown

species of seal, dolphin, and dolphin or porpoise.

21



Procedures for Issuing Manuscripts
in the
Northeast Fisheries Science Center Reference Document (CRD) Series

Clearance

All manuscripts submitted for issuance as CRDs
must have cleared the NEFSC’s manuscript/abstract/
webpage review process. [fany author is not a federal
employee, he/she will be required to sign an “NEFSC
Release-of-Copyright Form.” If your manuscript
includes material from another work which has been
copyrighted, then you will need to work with the
NEFSC’s Editorial Office to arrange for permission
to use that material by securing release signatures on
the “NEFSC Use-of-Copyrighted-Work Permission
Form.”

For more information, NEFSC authors should see
the NEFSC’s online publication policy manual, “Manu-
script/abstract/webpage preparation, review, and dis-
semination: NEFSC author’s guide to policy, process,
and procedure,” located in the Publications/Manuscript
Review section of the NEFSC intranet page.

Organization

Manuscripts must have an abstract and table of
contents, and (if applicable) lists of figures and tables.
As much as possible, use traditional scientific manu-
script organization for sections: “Introduction,” “Study
Area” and/or "Experimental Apparatus,” “Methods,”
“Results,” “Discussion,” “Conclusions,” “Acknowl-
edgments,” and “Literature/References Cited.”

Style

The CRD series is obligated to conform with the
style contained in the current edition of the United
States Government Printing Office Style Manual. That
style manual is silent on many aspects of scientific
manuscripts. The CRD series relies more on the CSE
Style Manual. Manuscripts should be prepared to
conform with these style manuals.

The CRD series uses the American Fisheries Soci-
ety’s guides to names of fishes, mollusks, and decapod

crustaceans, the Society for Marine Mammalogy’s
guide to names of marine mammals, the Biosciences
Information Service’s guide to serial title abbreviations,
and the ISO’s (International Standardization Organiza-
tion) guide to statistical terms.

For in-text citation, use the name-date system. A
special effort should be made to ensure that all neces-
sary bibliographic information is included in the list
of cited works. Personal communications must include
date, full name, and full mailing address of the con-
tact.

Preparation

Once your document has cleared the review pro-
cess, the Editorial Office will contact you with publica-
tion needs — for example, revised text (if necessary) and
separate digital figures and tables if they are embedded
in the document. Materials may be submitted to the
Editorial Office as email attachments or intranet down-
loads. Text files should be in Microsoft Word, tables
may be in Word or Excel, and graphics files may be
in a variety of formats (JPG, GIF, Excel, PowerPoint,
etc.).

Production and Distribution

The Editorial Office will perform a copy-edit of
the document and may request further revisions. The
Editorial Office will develop the inside and outside
front covers, the inside and outside back covers, and
the title and bibliographic control pages of the docu-
ment.

Once the CRD is ready, the Editorial Office will
contact you to review it and submit corrections or
changes before the document is posted online.

A number of organizations and individuals in the
Northeast Region will be notified by e-mail of the
availability of the document online.




Research Communications Branch
Northeast Fisheries Science Center
National Marine Fisheries Service, NOAA
166 Water St.

Woods Hole, MA 02543-1026

MEDIA
MAIL

Publications and Reports
of the
Northeast Fisheries Science Center

The mission of NOAA’s National Marine Fisheries Service (NMFS) is “stewardship of living marine resources
for the benefit of the nation through their science-based conservation and management and promotion of the
health of their environment.” As the research arm of the NMFS’s Northeast Region, the Northeast Fisheries
Science Center (NEFSC) supports the NMFS mission by “conducting ecosystem-based research and assess-
ments of living marine resources, with a focus on the Northeast Shelf, to promote the recovery and long-term
sustainability of these resources and to generate social and economic opportunities and benefits from their use.”
Results of NEFSC research are largely reported in primary scientific media (e.g., anonymously-peer-reviewed
scientific journals). However, to assist itself in providing data, information, and advice to its constituents, the
NEFSC occasionally releases its results in its own media. Currently, there are three such media:

NOAA Technical Memorandum NMFS-NE -- This series is issued irregularly. The series typically includes: data reports of
long-term field or lab studies of important species or habitats; synthesis reports for important species or habitats; annual reports
of overall assessment or monitoring programs; manuals describing program-wide surveying or experimental techniques; literature
surveys of important species or habitat topics; proceedings and collected papers of scientific meetings; and indexed and/or annotated
bibliographies. All issues receive internal scientific review and most issues receive technical and copy editing.

Northeast Fisheries Science Center Reference Document -- This series is issued irregularly. The series typically includes: data
reports on field and lab studies; progress reports on experiments, monitoring, and assessments; background papers for, collected
abstracts of, and/or summary reports of scientific meetings; and simple bibliographies. Issues receive internal scientific review and
most issues receive copy editing.

Resource Survey Report (formerly Fishermen's Report) -- This information report is a regularly-issued, quick-turnaround report on
the distribution and relative abundance of selected living marine resources as derived from each of the NEFSC’s periodic research ves-
sel surveys of the Northeast’s continental shelf. This report undergoes internal review, but receives no technical or copy editing.

TO OBTAIN A COPY of a NOAA Technical Memorandum NMFS-NE or a Northeast Fisheries Science Center Reference Document,
either contact the NEFSC Editorial Office (166 Water St., Woods Hole, MA 02543-1026; 508-495-2350) or consult the NEFSC webpage
on “Reports and Publications” (http://www.nefsc.noaa.gov/nefsc/publications/). To access Resource Survey Report, consult the Ecosystem
Surveys Branch webpage (http://www.nefsc.noaa.gov/femad/ecosurvey/mainpage/).

ANY USE OF TRADE OR BRAND NAMES IN ANY NEFSC PUBLICATION OR REPORT DOES NOT IMPLY ENDORSE-
MENT.




	crd1718body.pdf
	Table of Contents
	INTRODUCTION
	MATERIALS AND METHODS
	Data
	Observer data
	Commercial fishing effort

	Data Preparation
	Missing data

	Bycatch Estimates

	RESULTS
	New England Sink Gillnet fishery
	Mid-Atlantic Gillnet Fishery

	DISCUSSION
	REFERENCES CITED
	Port Group (P)/ Observed Bycatch Estimated 95% CI
	Port Group (P)/ Observed Bycatch Estimated 95% CI
	Port Group (P)/ Observed Bycatch Estimated 95% CI
	Port Group (P)/ Observed Bycatch Estimated 95% CI
	Port Group (P)/ Observed Bycatch Estimated 95% CI



