OCS Study

BOEM 2015-024

Pelagic Seabirds off the East Coast of
the United States 2008-2013

© David Pereksta

US Department of the Interior BO -
Bureau of Ocean Energy Management S

Office of Renewable Energy Programs



Pelagic Seabirds off the East Coast of
the United States 2008-2013

Authors

Richard R. Veit, CSI/CUNY

Holly F. Goyert, CSI/CUNY

Timothy P. White, CSI/CUNY

Marie-Caroline Martin, CSI/CUNY

Lisa L. Manne, CSI/CUNY

Andrew Gilbert, Biodiversity Research Institute

Prepared under BOEM Interagency Agreement
MO9PG00004

by

CSI/CUNY

2800 Victory Boulevard

Staten Island, NY 10314

US Department of the Interior —
Bureau of Ocean Energy Management BO — M

Office of Renewable Energy Programs

BUREﬂU OF OCE»\\N ENERG\‘ MAN&GEMCNT



DISCLAIMER

This study was administered by the US Department of the Interior, Bureau of Ocean Energy
Management, Environmental Studies Program, Washington, DC. Funding for the study was
provided to the US Fish and Wildlife Service through Interagency Agreement MO9PG00004 and
conducted by the City University of New York. This report has been technically reviewed by
BOEM and it has been approved for publication. The views and conclusions contained in this
document are those of the authors and should not be interpreted as representing the opinions or
policies of the US Government, nor does mention of trade names or commercial products
constitute endorsement or recommendation for use.

REPORT AVAILABILITY

To download a PDF file of this Office of Renewable Energy Programs report, go to the US
Department of the Interior, Bureau of Ocean Energy Management, Environmental Studies
Program Information System website and search on OCS Study BOEM 2015-024.

This report can be viewed at select Federal Depository Libraries. It can also be obtained from the
National Technical Information Service; the contact information is below.

US Department of Commerce

National Technical Information Service
5301 Shawnee Rd.

Springfield, VA 22312

Phone: (703) 605-6000, 1(800)553-6847
Fax: (703) 605-6900

Website: http://www.ntis.gov/

CITATION
Viet, R.R, H.F. Goyert, T.P. White, M.-C. Martin, L.L. Manne, and A. Gilbert. 2015. Pelagic
Seabirds off the East Coast of the United States 2008-2013. US Dept. of the Interior, Bureau

of Ocean Energy Management, Office of Renewable Energy Programs, Sterling, VA. OCS
Study BOEM 2015-024. 186 pp.

ABOUT THE COVER

Cover photo (Northern Gannett) courtesy of David Pereksta (BOEM). Used with permission.

iii


http://www.boem.gov/Environmental-Stewardship/Environmental-Studies-Program-Information-System.aspx
http://www.boem.gov/Environmental-Stewardship/Environmental-Studies-Program-Information-System.aspx
http://www.ntis.gov/

Contents

List Of Tables ..o \

List Of FIGUIS ..ottt vi
ADSETACE: ... 1
INEFOAUCHON ..o 1
MEtROAS ... s 1
RESULLS ... 3
HOESPOLS e 8
Changes in Abundance 1970s to Present...........cccooviiiiiiiiiicccccccccccccccenne 12
Association with Tunas and Cetaceans ..., 13
Association With Prey ... 13
REFETEINICES ...t s 15
APPENIX T ..o 27
APPENdiX IL....c.ooiiiiiiiiiiii s 68
APPEendiX I ..o 94
APPENdiX IV ..o 122

iv



List of Tables

Table 1: Cruises from which seabird data were collected in 2011-2013............ccceevvvrunnnee. 3
Table 2: Densities of dominant species recorded in 2010...........cccoceveverereieieeeieeieeceennens 4
Table 3: Densities of Dominant Seabird Species in 2011-2012.........ccccocoiiiiininiinininiinenne, 5
Table 4: Densities of Dominant Seabird Species in 2012-2013 ...........ccccooeeiieeeieeenennen 6
Table 5: Abundance of seabirds, stratified by the same habitat designations as in

Powers (1983) for 2011-2012 and 2012-2013. .......ccccoeveirieieieeieieeeeeeeee s 7
Table 6:Hotspots of Seabird Abundance in the Northwest Atlantic..........c.cccccoevevenennenen. 10



List of Figures

Figure 1: Comparison of Northern Fulmars between 1970-1990 (left) and

2000-2070 (FIGNE) cvveveveieieieieieieieee s 17
Figure 2: Comparison of Cory’s Shearwater abundance, 1970-1990 (left) and

2000-2070 (FIGNE) cvveveveieieieieieieeee e 18
Figure 3: Comparison of Great Shearwater abundance 1970-1990 (left) and

2000-2070 (FIGNE) cvvvevereieieieieieeee e 19
Figure 4: Comparison of Northern Gannet abundance 1970-1990 (left) and

2000-2010 (FIGRE) cvvvvvveveeeeeererssssssseeeeeseeessesesesesssssessssssssssesseseessssssssemesessssssssssssssesseeeeeee 20
Figure 5: Comparison of Great Black-backed Gull abundance 1970-1990 (left) and

2000-2010 (FIGRE) cvvvvveeeereererrrssseseeeeeeeseeeeseseseeessessssesssssssssesseseessssssssemesesesssssssssssseeseeeeeee 21
Figure 6: Comparison of Herring Gull abundance 1970-1990 (left) and 2000-2010

(FIZIE) oo essssssssesesssss e esssssssssmenennssssss 22
Figure 7: Comparison of Razorbill abundance 1970-1990 (left) and 2000-2010 (right).... 23
Figure 8: Comparison of Dovekie abundance 1970-1990 (left) and 2000-2010 (right) ..... 24
Figure 9: Comparisons of seabird abundance 1970-1990 to 2000-2010 ..........cccccevevevevnenee. 25
Figure 10: Comparisons of seabird abundance 1970-1990 vs 2000-2010, continued.

IMLRATNS /= 1 S e e e e e e e e e e et e e e e e e e e e e eeeaaaeeeesaaanenneans 26

vi



Abstract:

We collected data on the distribution and abundance of seabirds on twenty-two
research cruises over the shelf waters of the eastern United States between August 2008
and February 2013. We had two primary research objectives. The first of these was to
identify “hotspots” of seabird abundance, where hotspots are intended to represent
those areas characterized by elevated abundance of seabirds that persist through time,
either seasonally or interannually. Our second objective was to contrast estimates of
abundance made by us in 2008 to 2012 to those made by surveys of similar areas during
1975 to 1990 by the Manomet Bird Observatory. Having this knowledge in hand will
allow us to determine changes in abundances and have greater ability to determine the
factors influencing these changes--such as changing climates, changing prey bases, or
the development of wind facilities.

Introduction

There is heightened interest in developing wind resources in the offshore waters of the
Atlantic, and thus there is a need for information on the spatial and temporal movement
and occupancy patterns of wildlife in offshore habitats. Agencies overseeing offshore
permitting processes are investing resources in surveys to gather baseline information
on the use of offshore habitats by wildlife to use for siting offshore developments. Ships
of opportunity surveys, the results of which are the focus of this report, are one of many
ongoing efforts to determine areas of significance to marine birds and other marine
resources. Communities of seabirds inhabiting the pelagic waters off the U.S. East Coast
are dominated by wintering nonbreeders, mainly shearwaters and storm-petrels that
nest on remote islands in the southern hemisphere (Barrett, et al., 2006; Nisbet, et al.,
2013). Because the nesting colonies of these birds are not generally accessible, shipboard
surveys of the ocean are one of the best ways to quantify abundance of these seabirds in
our area and to measure variability over time.

Our goal in this effort was to document areas of frequent use and aggregation by birds
to inform planning of offshore developments. We identified seasonal distribution and
abundance patterns, movement patterns, and habitat-abundance associations. We were
also interested in the birds’ response to changes in climate and fisheries activities, and
perhaps other unknown factors.

Our primary objective was to determine current seabird distribution and abundance
from Maine to Cape Hatteras, North Carolina. A secondary objective was to determine
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whether changes in distribution and abundance have occurred relative to historic
records. A tertiary objective was to assess whether changes, if they have occurred,
might be attributed to climate change or fisheries.

Methods

This report presents the results of 22 research cruises over the shelf waters of the eastern
United States between August 2008 and February 2013, using NOAA research vessels as
platforms. The purpose of these surveys was to establish baseline data on the seasonal
abundance and distribution of pelagic bird species which could be used for determining
where to site potential offshore development, as well as to draw comparisons with
seabird data collected in the 1970s and 1980s. Our sampling was limited to the
continental shelf, which extends to about 100 nautical miles off the northeastern United
States.

Our results from 2008 and 2009 were summarized in Appendix I and those from 2010 in
Appendix II. In 2011, we participated on three NOAA Ecomon cruises between
February and November, and then a fourth in February 2012 (Table 1). We also
collected data on a Herring Acoustic Survey in September 2011. In 2012-2013, we
collected data on 4 Ecomon cruises between June 2012 and February 2013, and a
Herring Acoustic Survey in September-October 2012.

All data are stored at the US Geological Survey’s database in Patuxent, Maryland. We
collected data on seabirds while the ship was underway during daylight hours. We
discontinued sampling when the ship stopped to sample an oceanographic station. We
used a combination of strip-transect and line-transects to quantify density. Our default
method was to sample a 300 m wide strip transect situated on the side of the ship that
offered the best visibility. When densities were not so high as to overwhelm the
observer, we recorded distances and angles to all birds spotted, regardless of their
distance from the ship (i.e. >>300m). This ensured our ability to scale data collected
within the 300 m strip on the basis of detectability of individual species of birds
(Buckland et al. 2001).



Table 1: Cruises from Which Seabird Data Were Collected in 2011-2013

Cruise Month andYear Locations and Linear Distances
EcoMon February 2011 Cape Hatteras to the Gulf of Maine (1318 km)
EcoMon August 2011 Cancelled by NOAA

Herring Acoustic September 2011 Georges Bank and Jeffries Ledge (1730 km)
EcoMon November 2011 Cape Hatteras to the Gulf of Maine (897 km)
EcoMon February 2012 Cape Hatteras to the Gulf of Maine (1200 km
EcoMon June 2012 Cape Hatteras to Gulf of Maine (1120 km)
EcoMon August 2012 Cape Hatteras to Gulf of Maine (1211 km)

Herring Acoustic

September-October 2012

Georges Bank and Jeffries Ledge (1411 km)

EcoMon October-November 2012 Cape Hatteras to Gulf of Maine (798 km)
EcoMon February 2013 Cape Hatteras to Gulf of Maine (729 km)
Results

We sampled three kinds of surveys: 1) Ecomon surveys, designed to monitor
zooplankton on the continental shelf from Maine to Cape Hatteras, 2) Herring Acoustic
surveys, designed to quantify spatial distribution of herring and their prey (copepods)
using acoustics, on northern Georges Bank, and 3) a research cruise with Gareth
Lawson and Peter Wiebe of the Woods Hole Oceanographic Institute designed to
investigate the accumulation of zooplankton at hydrographic fronts on Georges Bank
and surrounding waters. We present the data in Tables 2 throough 5 and Figures 1

through 10.




Table 2: Densities of dominant species recorded in 2010.

Species February 2010 May 2010 August 2010 November 2010
Northern Fulmar 2 42 1.6 0 8.5
3.8 0 15
(7.5)b (3.8) (0) (1.5)
Greater Shearwater 0 6.8 7.3 5.7
0) (1.5) (2.75) (7.5)
Wilson’s Storm-petrel 0 4.4 3.9 1.59
(0) (6.0) (8.0) (0.5)
Northern Gannet 1.4 0.28 0.29 6.3
(1.0) (1.75) (0.25) (1.25)
Herring Gull 2.6 0.50 1.7 2.3
(3.75) (1.5) (0.75) (8.5)
Dovekie 0.36 0.09 0 8.1
(1.0) (1.0) (0) 0)

®Densities of dominant species recorded in 2010 (birds/kmz)

bDensity estimates for 1970s-1980s (Powers, 1984) given in parentheses




Table 3: Densities of Dominant Seabird Species in 2011-2012

Species EcoMon EcoMon Herring Acoustic EcoMon
February June September-October October-November
2011 2011 2011 2011
White-winged Scoter 1.02 0 0.01 0.07
Northern Fulmar 0.6 0.6 0.2 1.5
Great Shearwater 0 4.3 6.2 4.1
Wilson’s Storm-petrel 0 2.1 1.3 0.04
Northern Gannet 3.8 0.09 0.31 0.7
Sreat Black-backed 11 0.5 0.9 0.4
Herring Gull 0.6 0.5 1.2 3.3
Common Tern 0 0.2 0.3 0
Red Phalarope 0 0 0.09 1.0
Razorbill 0.7 0.004 0.001 0.01
Dovekie 1.0 0.01 0 0.5

®Birds per km?




Table 4: Densities of Dominant Seabird Species in 2012-2013

Species EcoMon EcoMon EcoMon Herring EcoMon EcoMon

February June 2012 August Sept-Oct Oct-Nov Feb 2013
2012 2012 2012 2012

Common Oa 0 0.02 0.4 0.4 0

Eider

Cory’s 0 0.05 0.3 0.4 0.04 0

Shearwater

Great 0.002 0.8 2.9 4.3 1.4 0

Shearwater

Sooty 0 1.1 0.008 0.008 0.002 0

Shearwater

Wilson'’s 0 0.7 1.1 0.7 0.06 0

Storm-Petrel

Leach’s 0 0.4 0.4 0.03 0.002 0

Storm-Petrel

Northern 0.4 0.007 0.1 1.3 0.8 1.6

Gannet

Black-legged 0.4 0 0 0.003 0.1 0.4

Kittiwake

Great Black- 0.6 0.2 0.2 1.2 0.3 0.3

backed Gull

Herring Gull 0.9 0.2 0.07 0.6 19 0.3

Common 0 0.02 0.07 0.2 0 0

Tern

All small 0 0.03 0.08 0.7 0 0

Sterna terns

Phalarope, 0 0.004 0.6 0.6 0.1 0.004

sp.

Razorbill 0.5 0 0 0.001 0.02 0.3

Dovekie 3.6 0.1 0 0 0.5 2.8

®Birds per km2




Table 4: Abundance of seabirds, stratified by the same habitat designations as in Powers (1983)

for 2011-2012 and 2012-2013.

Species 2011-2012° 2012-2013°
White-winged Scoter GM 0.05 0.02
GBO 0
SNE 0.1 0.08
MA 0.08 0.2
Northern Fulmar GM 0.6 0.2
GB 0.004 0.06
SNE 0.04 0.02
MA 0.005 0.01
Great Shearwater GM 1.6 1.1
GB 0.9 0.5
SNE 1.1 0.2
MA 0.4 0.01
Wilson’s Storm-Petrel GM 0.5 0.3
GB 0.2 0.1
SNEO.1 0.04
MA 0.1 0.06
Northern Gannet GMO0.1 0.3
GB 0.01 0.2
SNE 0.2 0.05
MA 0.8 0.05
Great Black-backed Gull GM 0.5 0.3
GB 0.03 0.07
SNE 0.2 0.09
MA 0.1 0.05




Species 2011-2012% 2012-2013%
Herring Gull GM 0.5 0.2
GB 0.1 0.2
SNE 0.2 0.1
MA 0.6 0.1
Common Tern GM 0.08 0.02
GB 0.01 0.002
SNE 0.06 0.03
MA 0.02 0.006
Red Phalarope GM 0.04 0.07
GB 0.01 0.004
SNE 0.04 0.002
MA 0.2 0.007
Razorbill GM 0.02 0.02
GB 0.003 0.03
SNE 0.1 0.07
MA 0.005 0.007
Dovekie GMO0.1 0.15
GB 0.02 0.4
SNE 0.03 0.1
MA 0.2 0.4

2 Mean birds per km?

Note: Seabird abundance was stratified by the same habitat designations as in Powers (Powers, 1984)
for 2011-2012 and 2012-2013

GM = Gulf of Maine; GB = Georges Bank; SNE = Southern New England; MA = Mid-Atlantic

Hotspots

We searched for Hotspots of abundance of single species of seabirds and of seabird
diversity (Santora et al. 2012, Santora et al. 2011, Santora and Veit 2013). We defined a
Hotspot of abundance as any rectangle (1/4 degree of latitude, squared) that harbored
an abundance larger than 2 standard deviations (s.d) above the mean of all such squares
surveyed, on 50% or more of of the cruises on which that rectangle was visited. We
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identified Hotspots using this definition to take account of many areas in the ocean that
harbor very high abundance of birds for a short, but predictable portion of the year. For
example, tens of thousands of Northern Gannets commonly feed very close to shore off
Avalon, Cape May and Sandy Hook New Jersey on Menhaden and probably other
species of schooling fishes during both spring and fall. They often are only present at
any one of these places for a few days or weeks; for this reason, a ranking of overall
average abundance would fail to identify such a place as a Hotspot, even if it was
indeed “Hot” for a small portion of the year. We wanted our metric to pick up these
places that were persistently hot from year to year for the same species.

We also sought to identify locations that were characterized by persistently elevated
diversity of seabirds. To identify the “diversity hotspots”, we used the same basic logic
as for abundance hotspots, but used species number as the unit of measure. Cells that
50% of the time harbored > 2 standard deviations above the overall mean for species
number were labeled as diversity hotspots. We conducted these calculations for the U.S.
continental shelf between latitudes 40° and 45° N (From New York City north to the
Canadian border).

We identified two primary Hotspots of abundance, one off southeastern Cape Cod and
the other at the mouth of the Chesapeake Bay. These two areas were both Hotspots of
abundance and species number; there was in addition a diversity hotspot off of
northern New Jersey and in the New York Harbor area. All these Hotspots were heavily
influenced by the abundance of sea ducks, terns, gulls and loons. That is, they were
close enough to shore to record all these species, which do not occur in truly pelagic
waters. This suggests that we need to recalculate Hotspots so as to be specific to
habitats; we need, for example to identify what areas are hotspots for shearwaters and
petrels, which do not appear in the areas identified as Hotspots above, except in small
numbers. Apart from this issue, the Hotspots we identified are in accord with those
identified by marine ornithologists in previous years (e.g. Powers 1983, Veit and
Petersen 1993).



Table 5: Hotspots of Seabird Abundance in the Northwest Atlantic.

Hotspot Species Season Detailed Species Source
Location Location Present Based
on Other
Surveys
Northeast Peak Northern October- Nisbet et al.
Georges Bank Fulmar June 2013
North Edge Great June- Northern Fulmar | Powers and van
Georges Bank Shearwater October Os 1979;
Sooty
Shearwater Veit and
Wilsons Storm- Petersen 1993
Petrel
Jeffries Ledge Wilsons’s Year-round Off Great Keith and Fox
Storm-Petrel Portsmouth, Shearwater 2013
Great Black- NH Sooty
backed Gull Shearwater
Herring Gull
Cultivator Shoal Wilson’s June- Powers 1983
Storm-Petrel | September
Great South Great June- Powers 1983
Channel Shearwater October
Sooty
Shearwater
Provincetown Great June- Veit and
and Stellwagen Shearwater October Petersen 1993
Bank
Sooty June-
Shearwater October
Great Black- | September-
backed Gull May
Herring Gull May-
October
May-
Common September
tern
Roseate tern
Pollock Rip, east | Great Black- | November- Veit and
of Monomoy, MA | backed Gull March Petersen 1993
Razorbill
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Hotspot Species Season Detailed Species Source
Location Location Present Based
on Other
Surveys
Nantucket Common October- Black Scoter Perkins et al.
Sound Eider March 2005
Surf Scoter
White-winged
Scoter
Nantucket White- November- White et al.
Shoals winged April 2009
Scoter November-
Long-tailed April
Duck
Muskeget Roseate May-Sept Perkins et al.
Channel Tern November- 2005; Veit et al.
Razorhill March 2013; Veit and
Perkins 2014
Barnegat Inlet, Common April- Boyle 2011
NJ Tern November
Forsters tern
Royal tern
Cape Hatteras, Northern November- Patteson 2014
NC Gannet March
Continental Great Off Virginia Powers 1983;
Slope Shearwater Nisbet et al.
June- 2013
Wilson's October
Storm-Petrel
Red Mav-Seot Off New Jersey
Phalarope y-o€ep Off Virginia
Great Black- Ocl\t/loe?yer—
backed Gull Off Martha’s
Vineyard, New
September- Jersey
March
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Changes in Abundance 1970s to Present

To compare recent (2008-2011) abundance to that 30 years ago (1975-1990) we summed
bird abundance over the US continental shelf between Maine and Florida, with most
effort concentrated in the Maryland-Maine sector (Figures 1-10). We partitioned the
dataset to include the most heavily sampled areas; we thus used all cells north of 40°
and south of 45°. Our conclusions about changes in abundance were the same within
each partition.

We found that Northern Fulmars and Greater Shearwaters declined by roughly 50%
during this time interval. These declines are likely due to changes in commercial fishing
activity (Fogarty and Murawski 1998, Overholtz et al. 2000, Overholtz and Link 2007).
During the late 1970’s, the largest aggregations of seabirds off the eastern U.S. were
associated with fleets of “factory trawlers” that fished silver hake and other groundfish
around the perimeter of Georges Bank (Lear 1998). These fisheries were effectively
excluded by the Magnuson Act in 1978, and the supply of discards for seabirds,
especially shearwaters, fulmars and gannets, substantially declined. Adding to this
decline was the collapse of the North Atlantic cod fishery in the 1990s and the
consequent reduction in fishing and discards by the American fleets. These combined
effects must have resulted in a reduced prey base for pelagic birds, especially those that
scavenge at trawlers off the U.S, east Coast. Greater Shearwaters breed at Tristan da
Cunha in the South Atlantic Ocean and Northern Fulmars in the Canadian arctic, and
both are very difficult to census during the summer; at-sea censuses may be the most
reliable indicators of population trends in these species (cf. gulls, below).

Gulls, especially Herring and Great Black-backed Gulls, declined by 30-50% in the
waters surveyed since the 1970s. This decline is in accord with changes noted in the
breeding colonies in North America (Nisbet, et al., 2013). The generally accepted
explanation for the recent declines in these gull populations is the reduction in garbage
available (due to changes in the way garbage is dumped, with no “open” dumping) and
the reduction in bycatch from trawlers and shore-based fishery processing facilities.

Northern Gannets increased in our area by about 30%, which roughly corresponds to
increases in the Newfoundland and Quebec colonies during the same time period
(Montevecchi and Myers 1999). The reasons for this increase are not entirely clear, but
are partly related to changes in fish populations and in climate (Fogarty and Murawski
1998, Overholtz and Link 2007). Interestingly, a shoreward shift in the distribution of
gannets is clearly evident in our distributional maps. This indicates a shift from
scavenging trawlers near the shelf break in the 1970s to more coastal foraging. Such a
shoreward shift also occurred for Great Black-backed and Herring Gulls (Figures 5 and
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6) and is almost certainly caused by the reduction in fisheries effort offshore and
consequent decrease in availability of discards and offal during the intervening years.

Wintering Razorbills and Dovekies both increased substantially within the US
continental shelf since the 1970s. Razorbill breeding colonies between Maine and
Newfoundland have increased during this same time period, in part due to the
cessation of gill net fisheries around Newfoundland in the early 1990s (Regular et al.
2013), but their southward push in winter in recent years is related to North Atlantic
Oscillation (Hurrell, et al., 2013). they move further south in NAO positive years (Veit
and Manne, undated). Dovekies nesting in underground burrows in the high arctic are
almost impossible to census, but their numbers off the eastern USA have increased very
dramatically since about 2000, and this increase is at least partly related to a series of
strongly NAO-negative years.

Association with Tunas and Cetaceans

We (Goyert et al., 2014) found significant spatial association among Common and
Roseate Terns (Sterna hirundo and S. dougalii) and tunas (Thunnus albacares and T.
thynnus) and dolphins (Delphinus delphis, Lagenorhynchus acutus) on Georges Bank
and surrounding waters. This association is important to document for a number of
reasons. First, terns, dolphins and tunas are either declining, Endangered or both, so if
foraging by terns depends on tuna and dolphin abundance, fast and nonlinear declines
could be caused by the decline of one component species within the association. Second,
foraging by terns during the post-breeding season (July to September) is largely
unknown so establishing their foraging needs at this time of year is important to their
conservation. Third, the concepts of “facilitation” and “local enhancement” (Bruno et al.
2003, Stachowicz 2001), in which seabirds use seabirds and other marine animals such
as mammals and fishes as cues to the location of prey, are emerging as important
processes structuring marine systems, and knowledge of these processes will be
important in the design of marine reserves.

Association with Prey

We took advantage of the NOAA herring surveys conducted in August-October at the
northern edge of Georges Bank to both survey where terns are likely to feed during the
post breeding period and to quantify the spatial relationship between foraging seabirds
and their fish prey. Spawning herring tend to aggregate at depths of 100m or more (M.
Jech, pers comm) and nonspawning herring plus other fishes are likely to be present in
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these same areas. Using both echosounders and nets to sample fish, we found
significant spatial association between foraging gannets and schools of herring (Martin
2012).

14



References

Barrett, RT, Chapdelaine, G, Anker-Nilssen, T, et al. 2006. Seabird Numbers and Prey
Consumption in the North Atlantic. ICES Journal of Marine Science Volume 63,
page(s) 1145-1158. DOI 1016/j.icesjms.2006.04.004.

Bruno, JF, Stachowicz, J] and Bertness, MD. 2003. Inclusion of Facilitation into
Ecological Theory. Trends in Ecology and Evolution.Volume 18, page(s) 119-125.
DOI 10.1016/50169-5347(02)00045-9.

Fogarty, M]J and Murawski, SA. 1998. Large-Scale Disturbance and the Structure of
Marine Systems: Fishery Impacts on Georges Bank. Ecological
Applications.Volume 5(1), page(s) S6-522.

Goyert, HF, Manne, LL and RVeit, RR. 2014. Facultative Interactions among the Pelagic
Community of Temperate Migratory Terns, Tunas and Dolphins. Oikos.Volume
123(11), page(s) 1400-1408. DOI 10.1111/0ik.00814.

Hurrell, JW, Yochann, K, Ottersen, G, et al. eds. 2013. The North Atlantic Oscillation:
Climatic Significance and Environmental Impact (American Geophysical Union,
Washington DC), page(s) 279.

Lear, WH. 1998. History of Fisheries in the Northwest Atlantic: The 500 Year
Perspective. Journal of Northwest Atlantic Fisheries Science Volume 23, page(s) 41-
73.

Martin, MC. 2013. Habitat Association and Spatial Distribution of Procellariiform Seabirds
Along the Continental Shelf of the Northeast of the United States and the Southeastern
Canada: Relationships to Prey and Other Top Predators (City University of New
York, NY NY).

Montevecchi, WA and Myers, RA. 1997. Centurial and Decadal Oceanographic
Influences on Changes in Northern Gannet Populations and Diets in the North-
West Atlantic: Implications for Climate Change. ICES Journal of Marine Science
Volume 54, page(s) 608-614.

Nisbet, ICT, Veit, RR, Auer, TP, et al. 2013. Marine Birds of the Eastern United States and
Bay of Fundy: Distribution, Numbers, Trends, Threats and Management. (Cambridge,
MA), Nuttall Ornithological Monographs Volume 29, page(s) 188.

Overholtz, W], LINK, JS and Suslowicz, LE. 2000. Consumption of Important Pelagic
Fish and Squid by Predatory Fish in the Northeastern USA Shelf Ecosystem with
Some Fishery Comparisons. ICES Journal of Marine Science,.Volume 57, page(s)
1147-1159. DOI 10.1006/jmsc.2000.0802.

15



Overholtz, W] and LINK, JS. 2007. Consumption Impacts by Marine Mammals, Fish and
Seabirds on the Gulf of Maine- Georges Bank Atlantic Herring (Clupea Harengus)
Complex During the Years 1977-2002. ICES Journal of Marine Science Volume
64(1), page(s) 83-96.

Powers, KD. 1984. Pelagic Distributions of Marine Birds Off the Northeastern United States.
(Woods Hole, Massasschusetts), NOAA Technical Memorandum NMFS-F/Nec ;
27

Santora, JA, Ralston, S and Sydeman, W]J. 2011. Spatial Organization of Krill and
Seabirds in the Central California Current. ICES Journal of Marine Science Volume
68(7), page(s) 1391-1402. DOI 10.1093/icesjms/fsr046.

Santora, JA, Sydeman, W], Schroeder, ID, et al. 2012. Krill Space: A Comparative
Assessment of Mesoscale Structuring in Polar and Temperate Marine
Ecosystems. Journal of Marine Science. DOI 10.1093/icesjms/fss048.

Santora, JA and Veit, RR. 2013. Spatio-Temporal Persistence of Top Predator Hotspots
near the Antarctic Peninsula. Marine Ecology Progress Series.Volume 487, page(s)
287-304. DOI 10.3354/meps10350.

Stachowicz, JJ. 2001. Mutualism, Facilitation and Structure of Ecological Communities.
Bioscience.Volume 51(3 ), page(s) 235-246. DOI 10.1641/0006-
3568(2001)051[0235:MFATSO]2.0.CO;2.

Veit, RR and Petersen, WR. 1993. Birds of Massachusetts. (Massachusetts Audubon
Society, Lincoln, Ma.

Veit, RR and Manne, LL. undated. Interannual Variability of Alcids Wintering Off
Southern New England and Relation to the North Atlantic Oscillation. Unpublised
Material(College of Staten Island, Department of Biology).

16



W n°w 65°W W W 65°W
T T T p ‘;’ - T | T | . - |
iy P T— g BT s,
“\\.'\‘ Summerside, \.v‘"\ g summersid,
" Srols-Riviéres — Honcton &« ::wwm ;:d_:m an;m

o S
g

0
| 1]
000 00 W N0 40 BERMUDA W0 10 20 N0 0 BERMUDA
) e 1 e
| L | 1 | | 1 | 1 |
\,hjﬁ/ Effort-adjusted counts of Northern Fulmar \,b]‘j/ Effort-adjusted counts of Northern Fulmar
(Yot during 1970 o 1990 (Nov-Jun) ULL during 2000 to 2010 (Nov-Jun)

AG‘I;;IL;:'\TI o Do s lo-s
ot -0'0'5|:|1'2 -5-10->25

Map produced: 11/8/2011

A. Gilbert, BRI
Map produced: 11/8/2011

o [ losa[ 25 Il
o5 112 B s-10 l>>

Figure 1: Comparison of Northern Fulmars between 1970-1990 (left) and 2000-2010 (right)



ww n°w B5°W 5w W (4]
! ! I e I 1 F T T T il T
e PR o . p
\\\\“;\ sk Summerside, \Q\\""\ bt
oV Srols-Rivtires ;""'m &m:m . ]?n[ﬂ?:u ffzfn"m‘""‘%
= ! 0 f'
v PN alne. - ] v RS . Hiaine san 2
% ‘ : \*Ng'&{,‘g{gl P .- : o“‘“;\‘N#?xam
g o "m ,'; ) \:\.
4= lah <inadto B '0:1. ; L o - %ﬂ
] 0 0 fiton
Liverpoo! B yem i, ou"'wl
49 rYor\l’frk %g
2P, N
P arpaworre
1
ek |
n!éf Wilkes-Blrrs
Allentown
1N |
4°N ﬁ
|
[ 1]
8
i
Wk .
11
BERMI?A
| . | 00 W M X 4 BERMUDA
e
\ ; Effort-adjusted counts of Cory's Shearwater iy
VO during 1970 to 1990 (Jun-Nov) ' ' ' ' '
AG'Ib"ﬂ‘-:lilim W o[ s \ ] ‘ Effort-adjusted counts of Cory's Shearwater
ﬁaplp;d'uced:malzw .g.ujl:“.z .5.10.>25 (Vo during 2000 to 2010 (Jun-Nov)

R e

A Gilbert, BRI
Map produced: 11/8/2011

o [ s 25 s
o-os[ iz -0 [ls

Figure 2: Comparison of Cory’s Shearwater abundance, 1970-1990 (left) and 2000-2010 (right)

18




W 0w 65°W

F T T | A E I

Newy
BTG g smmersiay
Jrederiston o
’

R
o Ny

Scotia

5

[rias wikeim
(N

Allentown

Y a0
P .
L Isqm‘"n ] [ | |
Lban caster \' 2 u | | L l
Phila I

timoret i
ug E*’
el )

i

45°N

wN

_‘ uwbnlﬂnc Newy

o th-mﬁm BRI
réal r
\‘ Ny a
Scotia
Oiverp
A
|
100 0 100 200 300 400 BERMUDA

\/bﬂ/ Effort-adjusted counts of Greater Shearwater
(Ve during 2000 to 2010 (Jun-Nov)
L o s[5 Ilv-s

A Gibert BRI
Map produced: 111812011 o050 12 [ s-10 [

A. Giloert, BRI
Map produced: 11/8/2011

Effort-adjusted counts of Greater Shearwater
during 2000 to 2010 (Jun-Nov)

o [Tlos-1[ 25 -
o-05[ 12 P s-0 [l

Figure 3: Comparison of Great Shearwater abundance 1970-1990 (left) and 2000-2010 (right)

19



W

W 6°W

m oo

== —__

aval MM

100 200 300 40

P

oy
< Srols-Riviéres

Newy

AN M-mﬂg,

,
Niaine
Brbiale & ’“"", d
A Sco Iaé) E{f
T

BERMUDA

Wbk

A Gilbert, BRI
Map produced: 11/812011

Effort-acjusted counts of Northern Gannet
during 1970 to 1990 (Nov-Mar)

B Do [s o>
RN [B] B

&N

W 0w W
| T T Tl

> wamibl: IP !‘“Y?jfil{k
4 D S .f{'.?n:d. HMM%
¢
a MP000E) ine. saint i
S d
s ”g’c‘:%?:ﬁgﬂ
-

mir

0
Wilcs
iy

Nlcrmmllo

w0
=

100 2000 300 400 BERMUDA

Effort-adjusted counts of Northern Gannet
during 2000 to 2010 (Nov-Mar)

e os [ -5
o050 12 50 [ll>s

A. Gilbert, BRI
Map produced: 111812011

Figure 4: Comparison of Northern Gannet abundance 1970-1990 (left) and 2000-2010 (right)

20




W nw 65°W W nw 65'W
d |

o P — R
\“\{\C\ awick Summerside, 1wk Summerside,
o q’iuM!Mim J:M!ﬂﬂm Jhnm ;Mmmn
r r
avalobﬁglturgaa! g‘:f: J J
N ; \\““"'Nyp%a_;c 4N om0 : b \‘“WN#P}{“SC
[ Scolaﬁq . 7 " 3 Scotia e
P n‘;.uinm o M
u;w
1

o
5‘: Seran(v
gy Wilke i
it

Allentown
(]

K
|
| ] ]
.
100 20 300 400 BERMUiA 00 0 100 200 300 400 BERMUDA
=S ) e
] L | I | | 1 | L |
\ Jnrj/ Effort-adjusted counts of Greater Black-backed Gull \ J]]‘_i/ Effort-adjusted counts of Greater Black-backed Gull
(Vo1 during 1970 fo 1930 (all months) ULl during 2000 to 2010 (all months)
M_‘;ﬁ?m e Do s ’t AGMB‘;‘ Wo o [0 o5 t
. Glioert,  Glioert,
Map produced: 1182011 o051 [ s-0 Il Map produced: 1/820¢4 00512 (s o

Figure 5: Comparison of Great Black-backed Gull abundance 1970-1990 (left) and 2000-2010 (right)

21




W 'l W W W W
| T T , T T T T et T
2 PR o e
\\\v\l‘“ g Summersice N\.u“ Kk
o roRuvires ;:d;imn ro " Shols-Rivires gedeicon n;m
v ERERE) Niaine sa ]
hans gm 3
3 % g N
L T " Ndowase Ny
ngton Z g Scotia oo
o o AUGUSTA: ) i
g .@‘ NH W ) 0 .
'-~" New “, |
Ne%rk = . |
/~ York ““| Jeoncord [ |
| ol | cncoRd:
erfecta g i
P AzpaneT ~Lowel
amton i =
X P o
% o CHitord !
n‘!‘?o Wilkes- W
Alertown, CLYNASANERN | a
i
L Rea
40N J,mrsl:rwgmm 1 -I .
,z‘- & | I
i : | g
vl | i (1]
e !
% m
Hm
1l H a
! o .
| a IF
g
| f
i [l
i i
|
[l I
MM m m m asnuuin W0 M AW N0 BERMUDA
| e
| 1 | 1 | | 1 | 1 |
\/bﬂ/ Effort-adjusted counts of Herring Gull \/}Jﬁ/ Effort-adjusted counts of Herring Gul
ULl during 1970 to 1990 (all months) (Vo during 1970 to 1990 (all months)
==t B o Wl AGIM&P B s les
A. Gilbert, BRI . Glloer,
00512 [0l Mootz gzt 005 12 [s-0 [l

Map produced: 1/8/2011

Figure 6: Comparison of Herring Gull abundance 1970-1990 (left) and 2000-2010 (right)

22



5W W 6w
T T T e T
b s Newy .
K e §Jﬂ'}.%"€ﬁ’&km
v ENIER) Niaine saint
s ’ o, 9

0 0
0

000 %0 40

.A,"“‘\MJNUFFSS{]
o Swiag

oumool

BERMUDA

\ b

[ e—

A Gibert BRI
Map produced: 11812011

Effort-adjusted counts of Razorhill
during 1970 t0 1990 (Nov-Mar)

[ [}
Bo-os| 12 s ol

o125 [ o-

B

6w

0 0

== —_

aval M{"eaa!

100 200 30 40

New,

Fredericton
0

Maine Saint

]

Bhonse

lewy
l?nf{‘;'}fa"‘{l"i'&k""'"":é B

" NoYEsc
. Scotia
all

BERMUDA

’
J

°IJWM

_

\ b

ammba o

A Gibert BRI
Map produced: 11/8/2011

Effort-adjusted counts of Razorbill
during 2000 to 2010 (Nov-Mar)

B Do [P es
Boos| 12 sl

Figure 7: Comparison of Razorbill abundance 1970-1990 (left) and 2000-2010 (right)

23




W W 6w

BERMUDA

00 0 100 20 300 40

e

o . Newy »
IS g Sommerice
" Shrots-Rivires gton

] 1 | 1 ]
Effort-adjusted counts of Dovekie

\Jaﬂ/ during 1970 to 1990 (Nov-Mar)

AG\;T”B?RT:“ Mo os1 25 [ll0-a
Gtet
i .U-U.5|:|1'2 .5.10.>25

Map produced: 11/8/2011

W nw 65°W
| ! | . |
; e Newy b
IEIRENIS i summenside
. Srols-Riviéres poien n;on
éa ‘. 1
™. o
A
Hall
ol-MI‘I)M
|
1]
100 0 100 200 300 400 BERMUDA
=== ==__
| 1 | ! |
\Jllfj./ Effort-adjusted counts of Dovekie
(V)W during 2000 to 2010 (Nov-Mar)
= 0 05-1 [ 2-5 [ 05
A Gloer BRI W e

o5 ]2 50 [ls

Map produced: 11/8/2011

Figure 8: Comparison of Dovekie abundance 1970-1990 (left) and 2000-2010 (right)

24




Northern Fulmar

Cory’s Shearwater

Great Shearwater

o8

0.6

0.2

0z

]

L

1

L

1

1

102 004 CO6 00E CA0 012 014

0
o
w
a

1970-1990 1990-2010 1970-1990 1990-2010 1970-1990 | 1990-2010
Northern Gannet Great Black-backed Gull Herring Gull

1970-1990

1990-2010

1970-1990 1990-2010

1970-1990 | 1990-2010

Figure 9: Comparisons of seabird abundance 1970-1990 to 2000-2010

25




Dovekie Razorbill

0.20
|

i
15

0.15
1

10

0.10
1

05

0.05
1

——

1970-1990 1990-2010 1970-1990 1990-2010

Figure 10: Comparisons of seabird abundance 1970-1990 vs 2000-2010, continued. Means +/- 1 sd

26



Appendix I

27



At-Sea Distributions of Pelagic Seabirds off the East Coast of the
United States, 2008-2009

A Preliminary Report to the Minerals Management Services

Richard R. Veit
Timothy P. White
Marie-Caroline Martin

Biology Department\
College of Staten Island/
City University of New York
2800 Victory Boulevard
Staten Island, NY 10309

Melanie Steinkamp
USFWS/Atlantic Coast Joint Venture
Melanie Steinkamp@fws.gov

28


mailto:Melanie_Steinkamp@fws.gov

Introduction

Interest in developing wind resources in the offshore waters of the mid Atlantic and
New England is increasing rapidly. Understanding how this activity might adversely
affect wildlife resources is critical for development to move forward. Currently,
information on the spatial and temporal movement and occupancy patterns of wildlife
resources in offshore habitats is lacking for much of Minerals Management Service's
north and mid Atlantic Planning Regions.

The pelagic waters off the U.S. East Coast are dominated by birds that do not breed in
the area; prominent are shearwaters and storm-petrels that nest in the Antarctic and on
Sub Antarctic islands during May-October as well as fulmars, alcids and gulls that nest
in the Arctic during November-March (Barrett et al. 2006, Nisbet et al. in press). Because
of the dominance by wintering nonbreeders, shipboard surveys are one of the best ways
to quantify abundance and measure its variability through time.

Our goal in this effort is to document areas of frequent use and aggregation by birds,
such that planning of offshore development can be properly informed as to the
importance to birds of the pelagic habitats off our coast. In order to do this, we need to
identify seasonal distribution and abundance patterns, movement patterns, and habitat-
abundance associations. We are also interested in how the birds are responding to
changes in climate and fisheries activities, and perhaps other unknown factors. It is
increasingly evident that populations of seabirds have been impacted by changes in the
earth’s climate (Aebischer et al. 1990, Veit et al. 1997, Garthe 1997, Guinet et al. 1998,
Thompson and Ollason 2001, Gjerdrum et al. 2003, Sandvik et al. 2005, Montevecchi and
Myers 1997, Durant et al. 2003), but how these may have impacted seabird abundance
off our coast is unknown.

The debate over whether fishing effort or climate is more to blame for changes in fish,
bird and mammal populations has raged for close to 100 years (Volterra 1926, Beverton
and Holt 1957, Thompson 2006.) Exploitation of fish populations has impacted the
pelagic communities of the US continental shelf and these community changes have
affected seabirds (Fogarty and Murawski 1998, Montevecchi 2002). Picking apart the
effects of climate versus fisheries is difficult but recent progress has been made (Scott et
al. 2006, Thompson 2006).
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Our primary objective is to determine current seabird distribution and abundance from
Maine to Cape Hatteras, North Carolina. A secondary objective is to determine whether
changes in distribution and abundance have occurred relative to historic records. A
tertiary objective is to assess whether changes, if they have occurred, might be
attributed to climate change.

Methods

To establish baseline data on the seasonal abundance and distribution of pelagic bird
species for determining where to site potential offshore development and to draw
comparisons with seabird data collected in the 1970s and 1980s, we conducted surveys
off the east coast of the United States from Cape Hatteras to Maine, using NOAA
research vessels as platforms, from summer 2008 through fall 2009. Our sampling was
limited to the continental shelf, which extends to about 100 nautical miles off the
northeastern United States.

We participated on seven NOAA cruises between May 2008 and November 2009 (Table
1). All data have been stored with Andrew Gilbert at the USFWS database in Patuxent,
Maryland. We collected data on seabirds while the ship was underway during daylight
hours. Thus, we discontinued sampling when the ship stopped to sample an
oceanographic station. We used a combination of strip-transect and line-transects to
quantify density. Our default method was to sample a 300 m wide strip transect,
situated on the side of the ship that offered the best visibility. When densities were not
so high as to overwhelm the observer , we also recorded distances and ang]les to all
birds spotted, regardless of their distance from the ship (i.e. >> 300m). This ensured our
ability to scale data collected within the 300 m strip on the basis of detectability of
individual species of birds (Buckland et al. 2001).
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Table 1. Cruises from which seabird data were collected in 2008-2009.

Cruise Month /Year Area Surveyed
EcoMon August 2008 Cape Hatteras to the Gulf of Maine (2413 km)

Herring Acoustic Sept/Oct 2008  Georges Bank and Jeffrey’s Ledge (3616 km)

EcoMon Jan 2009 Cape Hatteras to the Gulf of Maine (1483 km)
EcoMon May 2009 Cape Hatteras to the Gulf of Maine (2703 km)
EcoMon Aug 2009 Cape Hatteras to the Gulf of Maine (2219 km)

Herring Acoustic Sept/Oct 2009 Georges Bank and Jeffrey’s Ledge (3079 km)

EcoMon November 2009 Cape Hatteras to Gulf of Maine (1828 km)

Preliminary Results

We sampled two kinds of surveys: 1.) EcoMon surveys, designed to monitor
zooplankton on the continental shelf from Maine to Cape Hatteras, and 2.) Herring
Acoustic surveys, designed to quantify spatial distribution of herring and their prey
(copepods) using acoustics, on northern Georges Bank.

The ECOMON surveys work on an established grid of oceanographic stations that are
laid out in a rectangular grid in such a way as to sample all oceanographic habitats of
the U.S. East Coast (Link et al. 2007). On each cruise, stations that are actually sampled
are selected randomly within “strata” such that effort within each oceanographic
habitat is standardized across cruises.

We recorded about 40 species of seabirds, close to the 44 species recorded by Powers
(1983). We missed a few tropical species characteristic of the Gulf Stream (e.g. Black-
capped Petrel, Bridled Tern) but did record Lesser Black-backed Gull, a European
species that has dramatically increased in abundance since the 1980s and was not
recorded at that time.
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Although our quantitative analysis is very preliminary at this point we believe the
following trends to be significant:

1.) Greater Shearwaters seem to have declined in the past 30 years (Table 3). This
may reflect a true decline in population, or a decline in aggregation based on the
decline of commercial fisheries on Georges Bank. That is, there are far fewer
tishing boats discarding offal as in the past.

2.) There has been an increase in Cory’s Shearwaters, a warm water species that
breeds at the Azores and on other eastern Atlantic Islands, in 2008 and 2009. This
may reflect climate change.

3.) There has been a recent (2008 and 2009) surge in abundance of Dovekies onto
Georges Bank and surrounding waters. A recent analysis suggests this increase is
correlated with the North Atlantic Oscillation (Veit and Guris 2009; Veit 2009).

We present some sample densities of the five most abundant species in 2008-2009
observed on each cruise in Table 2. In the maps, numbers reported are number per
observation. Quantified densities (birds/km?) for some species are presented in Table 2.
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Table 2.

Densities of dominant species recorded in 2008-2009 (birds/km?).

August Septembe | January | May/ August | Septembe | Novemb
2008 r/ October | 2009 June 2009 r/ October | er 2009
2008 2009 2009
Northern |0 0.01 1.31 0.07 0 0.10 0.90
Fulmar
Greater 0.30 1.41 0 0.60 0.34 1.81 0.30
Shearwat
er
Wilson’s | 0.47 0.11 0 1.59 1.8 0.16 0
Storm-
petrel
Northern | 0.002 0.02 2.59 0.12 0 0.15 0.59
Gannet
Herring 0.03 0.55 0.56 0.22 0.009 0.41 1.022
Gull
Dovekie 0 0 0.83 0 0 0 0.23
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Table 3. Greater Shearwater abundance within four strata sampled both in the 1970s
(Powers 1983) and 2008-2009 (this study).

1970s (Powers 1983) | 2008-2009
Birds/km?2
Birds/km?
May Gulf of Maine 2.0 3.7
Georges Bank 2.0 4.3
Southern New 2.0 0.1
England
Mid Atlantic 0 4.1
August | Gulf of Maine 8.0 3.0
Georges Bank 3.0 0.3
Southern New 3.0 0.3
England
Mid Atlantic 0 0.1
October | Gulf of Maine 30.0 44
Georges Bank 12.0 5.7
Southern New 15.0 0.7
England
Mid Atlantic 2.0 0
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Appendix A. Distribution and Abundance Maps of Most Commonly

Seen Species

Part 1- Ecosystem Monitoring survey August 2008

Seabird abundance and distribution

Most abundant species:
1) Wilson’s Storm-petrel, 2) Greater Shearwater, 3) Leach’s Storm-petrel,

4) Cory’s Shearwater, 5) Red-necked Phalarope

Wilson storm petrel distribution
along the Northeastern Coast of USA -August 2008
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FIGURE 1.1

: Wilson’s Storm-petrel (N = 1146)

Greater shearwater distribution
along the Northeastern Coast of USA - August 2008
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FIGURE 1.2: Greater Shearwater (N= 745)
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Leach storm petrel distribution
along the Northeastern Coast of USA - August 2008
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Cory shearwater distribution
along the Northeastern Coast of USA - August 2008
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Part 2: Atlantic Herring survey

September/ October 2008

Most abundant species: 1) Greater Shearwater, 2) Herring Gull, 3) Great Black-backed
Gull, 3) Wilson’s Storm-petrel, 4) Leach’s Storm-petrel

Greatear shearwater distribution Atlantic herring survey Sept/ Oct 2008

70w OO0 897 00W 800w ET00W
N

& L5
9"“ ¥l e

2

=
\.

RN
20§ dﬁ
\&"f\__ } -

-

T
¥

Greater shearwate

p

FIGURE 2.1: Greater shearwater

43



Herring gull distribution Atlantic herring survey Sept/ Oct 2008

T000W oW 8T0W

FIGURE 2.2: Herring Gull
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Great black backed gull distribution Atlantic herring survey Sept/ Oct 2008
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Wilson storm petrel distribution Atlantic herring survey Sept/ Oct 2008
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Leach storm petrel distribution Atlantic herring survey Sept/ Oct 2008
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Part 3: Ecosystem Monitoring Survey January 2009

Most abundant species: 1) Northern Fulmar, 2) Northern Gannet, 3) Dovekie, 4) Herring
Gull, 5) Great Black-backed Gull
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FIGURE 3.1: Northern Fulmar
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FIGURE 3.2: Northern Gannet

49



TE00W TEODW
1 1

along the Northeastern Coast of USA - January 2009

TAOOW
1

Dovekie distribution

TA00W

T2:00W
1

TI00W
1

a2 oon-

s1roon-]

0°00N -]

38700 N -]

FIGURE 3.3: Dovekie

o]

TAOOW

45 90

180 Kilometers

50

TI00W

000 W 000w

Dovekie
1-5
6-10
11-25
26 - 50
51-100

usa

Number Birds/ obs

200N

100N

40700

800N

700N

aT00N

800N



TEOOW TOO0W

1Leger|d
EcoMonJan08Transecs

EcoMonJan095ppObs
ObsCount
Great Black-backed Gull 2
® 1-5 E
@ &= &
i
%-100 B £
@ lﬂl I
Herring gull |
® -5 B 5o

@ s ’ s — e
.m-mn > ’,

0N

TEOOW

Great black backed gull and Herring gull distribution
along the Eastern coast of United States
Atlantic Ocean - Ecomon Survey NOAA January 2009

FIGURE 3.4: Herring Gull and Great Black-backed Gull
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Part 4: Ecosystem monitoring survey May 2009

Most abundant species: 1) Greater Shearwater, 2) Leach’s Storm-petrel, 3) Wilson’s
Storm-petrel, 4) Sooty Shearwater, 5) Northern Gannet
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FIGURE 4.1: Greater Shearwater
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Part 5: Atlantic herring survey September/ October 2009

Most abundant species: 1) Greater Shearwater, 2) Great Black-backed Gull, 3) Cory’s

Shearwater, 4) Herring Gull, 5) Wilson’s Storm-petrel, 6) Northern Gannet

Greater shearwater distribution Atlantic herring survey Sept/ Oct 2009
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Great black backed gull distribution Atlantic herring survey Sept/ Oct 2009
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Cory shearwater distribution Atlantic herring survey Sept/ Oct 2009
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Herring gull distribution Atlantic herring survey Sept/ Oct 2009
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Wilson storm petrel distribution Atlantic herring survey Sept/ Oct 2009
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Part 6: Ecosystem Monitoring survey November 2009

Most abundant species:

1) Herring Gull, 2) Northern Fulmar, 3) Black-legged Kittiwake, 4) Great Black-
backed Gull, 5) Common Eider, and 6) Northern Gannet
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Northern fulmar distribution
along the Northeastern Coast of USA - November 2009
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Black legged kittiwake distribution
along the Northeastern Coast of USA - November 2009
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Great black backed gull distribution
along the Northeastern Coast of USA - November 2009

TE0DW TETOW TEOOW 200w TIEOTW To00W 9700w
L 1 1 L L

T T 1T T 71771
0 45 90 180 Kilometers

22°00N

420N -

41700 N -

000N

300N

Great black backed guill

& Number birds/ obs

‘ 5-25

25-50

oS ’ 50 - 200 N

200 - 1500 W¢>E

usa g

Atlantic ocean

200N

TECOW T2E00W THEOUW

FIGURE 6.4: Great Black-backed gull (N=1437)
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Common eider distribution
along the Northeastern Coast of USA - November 2009
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Norther gannet distribution
along the Northeastern Coast of USA - November 2009
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Introduction

Interest in developing wind resources in the offshore waters of the mid Atlantic and
New England is increasing rapidly. Understanding how this activity might adversely
affect wildlife resources is critical for development to move forward. Currently,
information on the spatial and temporal movement and occupancy patterns of wildlife
resources in offshore habitats is lacking for much of BOEMRE's North and Mid-Atlantic
Planning Regions.

The pelagic waters off the U.S. East Coast are dominated by birds that do not breed in
the area; prominent are shearwaters and storm-petrels that nest in the Antarctic and on
Sub Antarctic islands during May-October as well as fulmars, alcids and gulls that nest
in the Arctic during November-March (Barrett et al. 2006, Nisbet et al. in press). Because
of the dominance by wintering nonbreeders, shipboard surveys are one of the best ways
to quantify abundance and measure its variability through time.

Our goal in this effort is to document areas of frequent use and aggregation by birds,
such that planning of offshore development can be properly informed as to the
importance to birds of the pelagic habitats off our coast. In order to do this, we need to
identify seasonal distribution and abundance patterns, movement patterns, and habitat-
abundance associations. We are also interested in how the birds are responding to
changes in climate and fisheries activities, and perhaps other unknown factors. It is
increasingly evident that populations of seabirds have been impacted by changes in the
earth’s climate (Aebischer et al. 1990, Veit et al. 1997, Garthe 1997, Guinet et al. 1998,
Thompson and Ollason 2001, Gjerdrum et al. 2003, Sandvik et al. 2005, Montevecchi and
Myers 1997, Durant et al. 2003), but how these may have impacted seabird abundance
off our coast is unknown.

The debate over whether fishing effort or climate is more to blame for changes in fish,
bird and mammal populations has raged for close to 100 years (Volterra 1926, Beverton
and Holt 1957, Thompson 2006.) Exploitation of fish populations has impacted the
pelagic communities of the US continental shelf and these community changes have
affected seabirds (Fogarty and Murawski 1998, Montevecchi 2002). Picking apart the
effects of climate versus fisheries is difficult but recent progress has been made (Scott et
al. 2006, Thompson 2006).
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Our primary objective is to determine current seabird distribution and abundance from
Maine to Cape Hatteras, North Carolina. A secondary objective is to determine whether
changes in distribution and abundance have occurred relative to historic records. A
tertiary objective is to assess whether changes, if they have occurred, might be
attributed to climate change.

2010 Methods

In 2010 we continued the same methodology that we used in 2008-2009. In this report,
we present the results from four EcoMon cruises conducted in February, May, August
and November. We also staffed the herring acoustic cruise in September, and a three
cruises run by the Woods Hole Oceanographic Institute in (Tablel). Due to reduced
tunding for Andrew Gilbert at USGS, who processed all bird data for us, we do not yet
have completed results for these last two cruises. We will work this spring and summer
to get the data processed and prepare another report summarizing the first two years of
the project and including the data from these last four cruises by 31 August 2011.

We conducted surveys off the east coast of the United States from Cape Hatteras to
Maine using NOAA research vessels as platforms from summer 2008 through fall 2010.
The purpose of these surveys was to establish baseline data on the seasonal abundance
and distribution of pelagic bird species which may be used for determining where to
site potential offshore development, as well as to draw comparisons with seabird data
collected in the 1970s and 1980s. Our sampling was limited to the continental shelf,
which extends to about 100 nautical miles off the northeastern United States.

We participated on four NOAA EcoMon cruises between February and November 2010,
one Herring Acoustic cruise and three research cruises with Drs. Gareth Lawson and
Peter Wiebe of the Woods Hole Oceanographic Institute (Table 1). All data are stored at
the US Geological Survey’s database in Patuxent, Maryland. As we did in the past, we
collected data on seabirds while the ship was underway during daylight hours. Thus,
we discontinued sampling when the ship stopped to sample an oceanographic station.
We used a combination of strip-transect and line-transects to quantify density. Our
default method was to sample a 300 m wide strip transect situated on the side of the
ship that offered the best visibility. When densities were not so high as to overwhelm
the observer, we recorded distances and angles to all birds spotted, regardless of their
distance from the ship (i.e. >>300m). This ensured our ability to scale data collected
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within the 300 m strip on the basis of detectability of individual species of birds
(Buckland et al. 2001).

Table 1. Cruises from which seabird data were collected in 2010.

Cruise Month /Year Linear Distance Surveyed

EcoMon February 2010  Cape Hatteras to the Gulf of Maine (1352 km)
EcoMon May 2010 Cape Hatteras to the Gulf of Maine (2061 km)
WHOI Georges Bank July 2010 Georges Bank

EcoMon August 2010 Cape Hatteras to the Gulf of Maine (2029 km)

WHOI Georges Bank September 2010 Georges Bank
Herring Acoustic September 2010 Georges Bank and Jeffries Ledge
WHOI Georges Bank Oct-Nov 2010  Georges Bank

EcoMon November 2010 Cape Hatteras to the Gulf of Maine (897 km)

Preliminary Results

We sampled three kinds of surveys: 1) EcoMon surveys, designed to monitor
zooplankton on the continental shelf from Maine to Cape Hatteras, 2) Herring Acoustic
surveys, designed to quantify spatial distribution of herring and their prey (copepods)
using acoustics, on northern Georges Bank, and 3) three research cruises with Gareth
Lawson and Peter Wiebe of the Woods Hole Oceanographic Institute designed to
investigate the accumulation of zooplankton at hydrographic fronts on Georges Bank
and surrounding waters. We present the data here from the EcoMon cruises. Our
August 2011 summary report of the first two years of this project will include the
additional data from the WHOI cruise, and those from the Herring acoustic cruise.
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The winter of 2010-2011 has been characterized as having the largest negative anomaly
of the North Atlantic Oscillation on record (since 1865; Hurrell et al. 2003). This highly
unusual oceanographic condition may have impacted the abundance and diversity of
bird species in our area substantially. The most obvious difference we noted was the
exceptional abundance of Dovekies in November 2010 (Table 2). Dovekie abundance
was at least 8 times higher than at any time in the 1970s-1980s (Powers 1983), and
substantially higher than on any survey we have conducted since 2008. Veit and Guris
(2009) and Veit (ms) have found, based on a fifty year time series (1955-present) of
shore-based counts in Massachusetts, that southward incursions of Dovekies are
associated with NAO- negative conditions. Dovekie abundance seems therefore to at
least partly reflect the anomalous conditions of this winter (2010-2011); on the other
hand, Dovekies have been steadily increasing in abundance of the US coast since about
1990, so there is also some unexplained component to this increase.

We also observed unusually high numbers of Northern Gannets and Northern Fulmars
in November 2010 (Table 2). Northern Gannets have been steadily increasing in the NW
Atlantic for 50 years or more (Montevecchi and Myers 1997), and the number we
observed in November are consistent with this continued increase. The fulmar numbers
were higher than any we have recorded since 2008, but not higher than what Powers
(1983) recorded in the 1970s and 1980s. Thus our high totals for November may reflect
the anomalous oceanographic conditions. Numbers of Herring Gulls have steadily
declined in the NW Atlantic since the 1970s, and our data are consistent with this
decline.

In 2010, abundance of Greater Shearwaters was higher in spring, but lower in fall, than
what Powers recorded (Table 3). This pattern possibly reflects a different seasonal
pattern of resource use than what was the case in the 1970s.

We present some sample densities of the five most abundant species in 2008-2009
observed on each cruise in Table 2. In the maps, numbers reported are number per
observation. Quantified densities (birds/km?) for some species are presented in Table 2.
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Table 2. Densities of dominant species recorded in 2010 (birds/km?). Density estimates
for 1970s-1980s (from Powers 1983) given in italics below each value.

February | May August November

2010 2010 2010 2010
Northern 2.4 1.6 0 8.5
Fulmar (7.5) (3.8) (0) (1.5)
Greater 0 6.8 7.3 57
Shearwater | (1.5) (2.75) (7.5)
Wilson’s 0 44 3.9 1.59
Storm- (0) (6.0) (8.0) (0.5)
petrel
Northern 1.4 0.28 0.29 6.3
Gannet (1.0) (1.75) (0.25) (1.25)
Herring 2.6 0.50 1.7 2.3
Gull (3.75) (1.5) (0.75) (8.5)
Dovekie 0.36 0.09 0 8.1

(1.0) (1.0) (0) 0)
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Table 3. Greater Shearwater abundance within four strata sampled both in the 1970s
(Powers 1983), 2008-2009 and 2010 (this study).

1970s (Powers 2008-2009 2010
1983) Birds/km?
Birds/km? Birds/km?
May Gulf of Maine 2.0 3.7 19.8
Georges Bank 2.0 4.3 7.3
Southern New | 2.0 0.1 0.2
England
Mid Atlantic 0 4.1 0.05
August | Gulf of Maine 8.0 3.0 12.9
Georges Bank 3.0 0.3 8.1
Southern New | 3.0 0.3 1.0
England
Mid Atlantic 0 0.1 0
October | Gulf of Maine 30.0 44 (Nov) 6.2
Georges Bank 12.0 5.7 (Nov) 5.9
Southern New | 15.0 0.7 (Nov) 2.8
England
Mid Atlantic 2.0 0 (Nov) 8.0
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Appendix A. Distribution and Abundance Maps of Most Commonly Seen Species

75°D"D‘W TIJ“D"D‘W
Ecosystem monitoring survey

02 February- 12 February, 2010
northern fulmar

P=4500N

45°0'0"N -

aooon 7 N A A e ST 40700

2
Number / km
(N= 241)
NOFU
=] 1-5

© 5
. 2% 80

. 51- 100
e
. 101-200

Transect survey February 2010

B00N-

77777 Maritime boundaries USA
- Depth contours

-1000m N
— -500m
ML mTkiometers -200m
0 60 120 24EI// 360 480 -100m
4/’ k1
1 1
OO0 T0°00"W

79



o0
Il

00O
Il

northern gannet

45500 N -]

40°00"N—

600" M-y

Ecosystem monitoring survey No%
02 February- 19 February, 2010

1
00D

[=4500"N

4000

Number/km2

(n=241)
e 1-5

Q@ s
. %-50

. 51-100
. 1071 - 200

Transect survey February 2010

=600

Maritime boundaries USA

Depth contours

-1000 m

— -500m
-200m
-100m

N

80



TE00W
l

oot
1

Ecosystem monitoring survey N
02 February- 19 February, 201
great black-backed gull

45700 -

40°0'0" -

BU0N

OQ%

(n=244)
o 1-5

@ s
. %- 50

. 51-100
. 101-200

7
p
5
¥ Depth contours
’
i 1000 m N
-
o —— -500m
e ) -200m
— IKilometers
0 80 120 240 7 360 450 -100m
T T
7500w 0w

Number/km2

Transect survey February 2010
Maritime boundaries USA

45700

4000

-5 00N

81



45°0'0"N

A0°0'0"N -

500N -

40

120

Ecosystem monitoring survey NOAA
02 February- 19 February, 2010 1
herring gull

|
7000w

2

Number / km
(n=285)

8 1-5

Q@ s
. 2%-50

. 51-100
. 101- 200

Transect survey February
Maritime boundaries USA

Depth contours
-1000 m

4500

P=400'0"N

=500

20710

N

, —— -500m
-300 m
-100 m

)
7oA

32




7500 00O
Il I

Ecosystem monitoring survey NO%
02 February- 19 February, 2010

dovekie

4500

A0°0°0 -4

600 M-

///
ror e T 1
0 0 120 240 //f 360 48

-
-

kilometers
0

45700

4000

2
Number / km
(n=109)

e 1-5

. 6-25
. 26- 50

.61 - 100

Transect survey February 2010
Maritime boundaries USA

[=2500"N

Depth contours

-1000m

— -500m
-200m
-100m

N

|} 1
500 FOTTY

83




a0
Il

000
Il

45°0'0"N

Ecosystem monitoring survey N

26 May - 6 June, 2010
northern fulmar

40700 -4

%

4500

40700

Number / km2
(n= 206)

e 1-5
Q@ &-5
. 26 - 50

. 51 -100
. 101-200

Transect Ecomon May 2010

=500

Maritime boundaries USA

B0IN
i
I3
S
i
7,
//
S Depth contours
.
// 1000 m N
/
- 500 m
-
// -
i 1Kilometers 200 m
0 B0 120 240 360 -100 m
1) )
TEDOW 000




45°00"N

TEO0W
Il

TOO0W
L

Ecosystem monitoring survey NOAA
26 May - 6 June, 2010
greater shearwater

40°00"N -

00N

Number / km2

(n=831)
@ 1-5

Q &
. - 50

. 51-100
. 101-200

Depth contours

4500

Transect Ecomon May 2010
Maritime boundaries USA

4000

=500

N

i
P
K
/// -1000m
- —— 500
L

e -
gy ey L TKilarmeters 200m
0 60 120 249/’ 360 480 -100m

- ~ il
T T
a0 000

85



EU0W
1

OO0
l

45700 -

40700

300N

Ecosystem monitoring survey N

26 May - 6 June, 2010
Leach's storm - petrel

%

(h=278)
@ 1-5
@ -3
. 26 - 50

. 51-100
. 101 - 200

Depth contours
-1000 m

— -500m

p
-
L
L — 1Kilometers -200m
B
o 60 120 24E|// 3680 480 100 m
=
L] 1
TEU0W oo

Number / km2

4500

2000

=600

Transect Ecomon May 2010
Maritime boundaries USA

N

A

86




TEO0OWY
I

7000
L

Ecomon monitoring survey NOAA
26 May - 6 June, 2010
sooty shearwater

4500 N -

40°00"N

00N -

[=1510"N

777777 4000

2
Number / km
(N= 206)

=250
101 - 200

Transect Ecomon May 2010

Mantime boundaries USA

Depth contours
N

-1000 m

— -500m

/’/
P
ML L T lxiometers -200m
0 B0 120 20, 360 480 100 m
1 )
70O 7000

87



7500w 000w
1 1

45°0'0°N =

A0'0° N -

FH 00N

Ecosystem monitoring survey NOA
26 May - 6 June, 2010
great black-backed gull

2
Number / km
(n=286)
Qe -5

. 6-25

26 - 50

. 41 -100

101-200

Transect Ecomon May 2010
———— Maritime boundaries USA
Depth contours N
-1000 m

-500m
-200m
-100m

[=2500'N

/
000N

=500N

¥ 1
00 000w

88




OO0y
Il

Ecosystem monitoring survey No%

05 November- 21 November, 201
northern fulmar

A50'0" T -
14
™

=400

=000

A0°0'0" =]

‘ Number/ ka

J (n=1045)

/ @ 1-5

/

{ Q@ o
. 26 50

\

i

1

| _
f . 51100

; ‘

/ =m0

] . 101 - 200

Transect Ecomon November 2010

FHU0N-
‘_i
I
I
I.J
Ao Maritime boundaries USA
/
S Depth contours
p
/ —— -1000m N
// —— -500m
prad 200m
L 1 Kilometers
i 60 120 240 7 360 450 -1001m
-
T T
7EO0W -

89



000w
Il

|Ecosystem monitoring survey NOM

05 November- 21 November, 201
greater shearwater

450N

45700 N

4000

A0°0'0 -

St

Number/km2

g ‘ v (n=547)
/
i e 15
i @ o

|
. 26-50
. 51- 100
[=250'0"N

\
|

1

i

\

i

f

/

!

4

/
] . 101- 200

00N~
J'fl
/ Transect Ecomon Novemnber 2010
/ fffff Maritime boundaries USA
r
7 Depth contours
.
s 1000 m N
P
// — 500m
A 200 m
| | lKilormeters
0 B0 120 240 7 360 480 -100 m
-
1
00O

)
7500

90



000
N

Fcosystem monitoring survey NOAQA%

05 November- 21 November, 201
northern gannet

(
500N L isoom
i
——
i
..'-. :
s
<
\ \/
.
N
|
.
<
.
N
N
N
| gt .\-' Vo=
‘ = \
= 7 5,
P e -
e Y
/ 5 ‘.Q.v/ /1
v
0] = Ao
ADTON & A ¥ ADTON
y
p
4
rd
//
-
-

Number/km2

y

//

/ (n= 662)

7

/ e 15

/

| Q@ s
. %-50

v
i
1
’:
f . 51-100
! :
/ Lacoom
/ . 101 - 200

Transect Ecomon Novemnber 2010

I
Maritime boundaries USA

ESaing
/
!
/
4
S
//
/ Depth contours
7
e -1000 m N
~
-
= —— 500m
P -200m
LI L [ | Ikilometers
0 80 120 240 7 360 480 -100m
-
T T
AT W 00T

91



o0
Il

00O
Il

|Ecosystem monitoring survey NO
05 November- 21 November, 20
herring gull

7
1

45500 N -]

40°00"N—

<

600" M-y

4
;
/
‘.
- -1000m
— -500m
-200m
-100m

[=4500"N

4000

Numberf’km2

/ (n= 346)
// e 1-5
¢
\ Q@ s
. 2650

4

1

'\

! . 51- 100
] -

i
/t
. 101 - 200

Transect Ecomon Novernber 2010

=600

!
Maritime boundaries USA

j/
Depth contours
N

1
00D

92



000w
1

|Ecosystem monitoring survey NO%

05 November- 21 November, 201
dovekie

p=45°00N

4600 N

T A0TN

40°0°0 -

............... 5
Number / km

/ (n=579)

/

// 9 1-5

¢ @ s

\

\ . 2- 50

1
1
1
:
1 | _ERC
,
; :
500N
101 - 200

Transect Ecomon Movember 2010

HBOON
/
!
/
/.J
A === Maritime boundaries USA
# Depth contours
/
P e 000 m N
s
’ ——-500m
////
T -200m
e L et lkilometers
1] B0 120 240 7 360 480 -100m
-
T T
7500W -

93



Appendix III

94



Pelagic Seabirds off the East Coast of the United States 2008-2011

Three-Year Report to Bureau of Ocean Energy Management

Richard R. Veit
Timothy P. White
Marie-Caroline Martin
Holly Goyert
CSI/CUNY
2800 Victory Boulevard
Staten Island, NY 10314

Andrew Gilbert

Biodiversity Research Institute, Gorham, Maine

Melanie J. Steinkamp
USFWS, Patuxent, MD

95



Abstract: We collected data on distribution and abundance of seabirds on seventeen
research cruises over the shelf waters of the eastern United States between August 2008
and January 2012. We had two primary research objectives. The first of these was to
identify “Hotspots” of seabird abundance, where Hotspots are intended to represent
those areas characterized by elevated abundance of seabirds that persist through time,
either seasonally or interannually. Our second objective was to contrast estimates of
abundance made by us in 2008-2012 to those made by surveys of similar areas during
1975-1990 by the Manomet Bird Observatory. Having this knowledge in hand will allow
us to look at changes in abundances and have greater ability to determine the factors
influencing these changes - such as changing climates, changing prey bases or the
development of wind facilities.

Introduction

There is heightened interest in developing wind resources in the offshore waters of the
Atlantic and therefore a need for information on the spatial and temporal movement
and occupancy patterns of wildlife resources in offshore habitats. Agencies overseeing
offshore permitting processes are investing resources in survey efforts to gather
baseline information on the use of offshore habitats by marine resources to use for
sighting offshore developments. Ships of Opportunity surveys, the results of which are
the focus of this report, are one of a number of survey efforts underway to determine
areas of significance to marine birds and other marine resources. Because of the
dominance by wintering nonbreeders in the pelagic waters off the U.S. East Coast,
shipboard surveys are one of the best ways to quantify abundance and measure its
variability through time.

Our goal in this effort was to document areas of frequent use and aggregation by birds
to inform planning of offshore developments. We identified seasonal distribution and
abundance patterns, movement patterns, and habitat-abundance associations. We were
also interested in the birds response to changes in climate and fisheries activities, and
perhaps other unknown factors.

Our primary objective was to determine current seabird distribution and abundance

from Maine to Cape Hatteras, North Carolina. A secondary objective was to determine
whether changes in distribution and abundance have occurred relative to historic
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records. A tertiary objective was to assess whether changes, if they have occurred,
might be attributed to climate change or fisheries.

Methods

This report presents the results of seventeen research cruises over the shelf waters of the
eastern United States between August 2008 and January 2012, using NOAA research
vessels as platforms from summer 2008 through fall 2011. The purpose of these surveys
was to establish baseline data on the seasonal abundance and distribution of pelagic
bird species which could be used for determining where to site potential offshore
development, as well as to draw comparisons with seabird data collected in the 1970s
and 1980s. Our sampling was limited to the continental shelf, which extends to about
100 nautical miles off the northeastern United States.

In 2011, we participated on 3 NOAA Ecomon cruises between February and November,
and then a fourth in February 2012 (Table 1). All data are stored at the US Geological
Survey’s database in Patuxent, Maryland. We collected data on seabirds while the ship
was underway during daylight hours. We discontinued sampling when the ship
stopped to sample an oceanographic station. We used a combination of strip-transect
and line-transects to quantify density. Our default method was to sample a 300 m wide
strip transect situated on the side of the ship that offered the best visibility. When
densities were not so high as to overwhelm the observer, we recorded distances and
angles to all birds spotted, regardless of their distance from the ship (i.e. >>300m). This
ensured our ability to scale data collected within the 300 m strip on the basis of
detectability of individual species of birds (Buckland et al. 2001).
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Table 1. Cruises from which seabird data were collected in 2011-2012.

Cruise Month /Year Linear Distance
Surveyed

EcoMon February 2011 Cape Hatteras to
the Gulf of Maine
(1318 km)

EcoMon August 2011 Cancelled by
NOAA

Herring Acoustic September 2011 Georges Bank and
Jetfries Ledge

EcoMon November 2011 Cape Hatteras to
the Gulf of Maine
(897 km)

Ecomon February 2012 Cape Hatteras to
the Gulf of Maine
(1200 km)

Results

2011 Summary

We sampled three kinds of surveys: 1) Ecomon surveys, designed to monitor
zooplankton on the continental shelf from Maine to Cape Hatteras, 2) Herring Acoustic
surveys, designed to quantify spatial distribution of herring and their prey (copepods)
using acoustics, on northern Georges Bank, and 3) a research cruise with Gareth
Lawson and Peter Wiebe of the Woods Hole Oceanographic Institute designed to
investigate the accumulation of zooplankton at hydrographic fronts on Georges Bank
and surrounding waters. We present the data here from the Ecomon cruises.
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Table 2. Densities of dominant species recorded in 2010 (birds/km?). Density estimates
for 1970s-1980s (from Powers 1983) given in italics below each value.

February | May August November
2010 2010 | 2010 2010
Northern Fulmar |24 1.6 0 8.5
(7.5) (3.8) (0) (1.5)
Greater 0 6.8 7.3 57
Shearwater ) (15) | (2.75) (7.5)
Wilson’s Storm- 0 44 3.9 1.59
petrel ) 60 | (8.0 (0.5)
Northern Gannet | 1.4 0.28 0.29 6.3
(1.0) (1.75) (0.25) (1.25)
Herring Gull 2.6 0.50 1.7 2.3
(3.75) (1.5) (0.75) (8.5)
Dovekie 0.36 0.09 0 8.1
(1.0) (1.0) (0) 0)
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Three Year Summary
Hotspots

We searched for Hotspots of abundance of single species of seabirds and of seabird
diversity (Santora et al. 2012, Santora et al. 2011, Santora and Veit 2013). We defined a
Hotspot of abundance as any rectangle (1/4 degree of latitude, squared) that harbored
an abundance larger than 2 standard deviations (s.d) above the mean of all such squares
surveyed, on 50% or more of of the cruises on which that rectangle was visited. We
identified Hotspots using this definition to take account of many areas in the ocean that
harbor very high abundance of birds for a short, but predictable portion of the year. For
example, tens of thousands of Northern Gannets commonly feed very close to shore off
Avalon, Cape May and Sandy Hook New Jersey on Menhaden and probably other
species of schooling fishes during both spring and fall. They often are only present at
any one of these places for a few days or weeks; for this reason, a ranking of overall
average abundance would fail to identify such a place as a Hotspot, even if it was
indeed “Hot” for a small portion of the year. We wanted our metric to pick up these
places that were persistently hot from year to year for the same species.

We also sought to identify locations that were characterized by persistently elevated
diversity of seabirds. To identify the “diversity hotspots”, we used the same basic logic
as for abundance hotspots, but used species number as the unit of measure. Cells that
50% of the time harbored > 2 standard deviations above the overall mean for species
number were labeled as diversity Hotspots. We conducted these calculations for the
U.S. continental shelf between latitudes 400 and 450 N (From New York City north to
the Canadian border).

We identified two primary Hotspots of abundance, one off southeastern Cape Cod and
the other at the mouth of the Chesapeake Bay. These two areas were both Hotspots of
abundance and species number; there was in addition a diversity hotspot off of
northern New Jersey and in the New York Harbor area. All these Hotspots were heavily
influenced by the abundance of sea ducks, terns, gulls and loons. That is, they were
close enough to shore to record all these species, which do not occur in truly pelagic
waters. This suggests that we need to recalculate Hotspots so as to be specific to
habitats; we need, for example to identify what areas are hotspots for shearwaters and
petrels, which do not appear in the areas identified as Hotspots above, except in small
numbers. Apart from this issue, the Hotspots we identified are in accord with those
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identified by marine ornithologists in previous years (e.g. Powers 1983, Veit and
Petersen 1993).

Changes in Abundance 1970s to Present

To compare recent (2008-2011) abundance to that 30 years ago (1975-1990) we summed
bird abundance over the US continental shelf between Maine and Florida, with most
effort concentrated in the Maryland-Maine sector (Figure 1). We partitioned the dataset
to include the most heavily sampled areas; we thus used all cells north of 40° and south
of 45°. Our conclusions about changes in abundance were the same within each
partition.

We found that Northern Fulmars and Greater Shearwaters declined by roughly 50%
during this time interval. These declines are likely due to changes in commercial fishing
activity (Fogarty and Murawski 1998, Overholtz et al. 2000, Overholtz and Link 2007).
During the late 1970’s, the largest aggregations of seabirds off the eastern U.S. were
associated with fleets of “factory trawlers” that fished silver hake and other groundfish
around the perimeter of Georges Bank (Lear 1998). These fisheries were effectively
excluded by the Magnuson Act in 1978, and the supply of discards for seabirds,
especially shearwaters, fulmars and gannets, substantially declined. Adding to this
decline was the collapse of the North Atlantic cod fishery in the 1990s and the
consequent reduction in fishing and discards by the American fleets. These combined
effects must have resulted in a reduced prey base for pelagic birds, especially those that
scavenge at trawlers off the U.S, east Coast. Greater Shearwaters breed at Tristan da
Cunha in the South Atlantic Ocean and Northern Fulmars in the Canadian arctic, and
both are very difficult to census during the summer; at-sea censuses may be the most
reliable indicators of population trends in these species (cf. gulls, below).

Gulls, especially Herring and Great Black-backed Gulls declined by 30-50% in the
waters surveyed since the 1970s. This decline is in accord with changes noted in the
breeding colonies in North America (Nisbet et al. 2011). The generally accepted
explanation for the recent declines in these gull populations is the reduction in garbage
available (due to changes in which the way garbage is dumped, with no “open”
dumping) and the reduction in bycatch from trawlers and shore-based fishery
processing facilities.
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Northern Gannets increased in our area by about 30%, which roughly corresponds to
increases in the Newfoundland and Quebec colonies during the same time period
(Montevecchi and Myers 1999). The reasons for this increase are not entirely clear, but
are partly related to changes in fish populations and in climate (Fogarty et al., Overholtz
and Link). Interestingly, a shoreward shift in the distribution of gannets is clearly
evident in our distributional maps. This indicates a shift from scavenging trawlers near
the shelf break in the 1970s to more coastal foraging.

Wintering Razorbills and Dovekies both increased substantially within the US
continental shelf since the 1970s. Razorbill breeding colonies between Maine and
Newfoundland have increased during this same time period, in part due to the
cessation of gill net fisheries around Newfoundland in the early 1990s (Regular et al.
2013), but their southward push in winter in recent years is related to (North Atlantic
Oscillation (NAO; Hurrell et al. 2003) they move further south in NAO positive years
(Veit and Manne ms). Dovekies nesting in underground burrows in the high arctic are
almost impossible to census, but their numbers off the eastern USA have increased very
dramatically since about 2000, and this increase is at least partly related to a series of
strongly NAO-negative years.

Association with Tunas and Cetaceans

We (Goyert et al., ms) found significant spatial association among Common and
Roseate Terns (Sterna hirundo and S. dougalii) and tunas (Thunnus albacares and T.
thynnus) and dolphins (Delphinus delphis, Lagenorhynchus acutus) on Georges Bank
and surrounding waters. This association is important to document for a number of
reasons. First, terns, dolphins and tunas are either declining, Endangered or both, so if
foraging by terns depends on tuna and dolphin abundance, fast and nonlinear declines
could be caused by the decline of one component species within the association. Second,
foraging by terns during the post-breeding season (July to September) is largely
unknown so establishing their foraging needs at this time of year is important to their
conservation. Third, the concepts of “facilitation” and “local enhancement” (Bruno et al.
2003, Stachowicz 2001), in which seabirds use seabirds and other marine animals such
as mammals and fishes as cues to the location of prey, are emerging as important
processes structuring marine systems, and knowledge of these processes will be
important in the design of marine reserves.
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Association with Prey

We took advantage of the NOAA herring surveys conducted in August-October at the
northern edge of Georges Bank to both survey where terns are likely to feed during the
post breeding period and to quantify the spatial relationship between foraging seabirds
and their fish prey. Spawning herring tend to aggregate at depths of 100m or more (M.
Jech, pers comm) and nonspawning herring plus other fishes are likely to be present in
these same areas. Using both echosounders and nets to sample fish, we found
significant spatial association between foraging gannets and schools of herring (Martin
2012).

We also collected acoustic data using the ADCP (Acoustic Doppler Current Profiler) on
all Delaware II cruises after Fall 2010. These will be available to integrate with bird data
collected simultaneously once transcribed which we expect to be completed by May
2013.
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Appendix 1. Cruise maps left out of earlier reports. Ecomon Cruise 1-11 February 2011.

Ecosystems Monitoring Survey February 1-11 2011
Northern Gannet
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Figure Al. Distribution of Northern Gannets February 2011. Note concentration at Cape

Hatteras.
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Ecosystems Monitoring Survey February 1-11 2011

Black-legged Kittiwake
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Figure A2. Distribution of Black-legged Kittiwakes February 2011.
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Ecosystems Monitoring Survey February 1-11 2011
Herring Gull
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Figure A3. Distribution of Herring Gulls February 2011.
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Ecosystems Monitoring Survey February 1-11 2011
Great Black-backed Gull
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Figure A4. Distribution of Great Black-backed Gulls February 2011.
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Ecosystems Monitoring Survey February 1-11 2011
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Figure A5. Distribution of Dovekies February 2011. Dovekies were unusually
widespread, including substantial numbers off Cape Hatteras, and broadly distributed
on midshelf waters, probably associated with a mid shelf front.
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Ecosystems Monitoring Survey February 1-11 2011
Razorbill
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Figure A6. Distribution of Razorbills February 2011. Peak concentrations were east of
outer Cape Cod.
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Appendix IV

Cruise maps left out of earlier reports. EcoMon Cruise 1-11 February 2011.
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Ecosystems Monitoring Survey February 1-11 2011
Northern Gannet
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Figure Al. Distribution of Northern Gannets February 2011. Note concentration at Cape
Hatteras.

123



40°0'0°N:

Figure A2 Distribution of Black-legged Kittiwakes February 2011.

Ecosystems Monitoring Survey February 1-11 2011
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Ecosystems Monitoring Survey February 1-11 2011
Herring Gull
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Figure A3. Distribution of Herring Gulls February 2011.
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Ecosystems Monitoring Survey February 1-11 2011
Great Black-backed Gull

7500w 70"IJ|'U'W 35°ﬂl'l)"\N

b, g B E R
A ol A
ral.c Vol

i

400N -4000'N

. 251-500

Transect

oW ssovw
100 200 400
B N I <iometers

Figure A4. Distribution of Great Black-backed Gulls February 2011.

126



Ecosystems Monitoring Survey February 1-11 2011
Dovekie
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Figure A5. Distribution of Dovekies February 2011. Dovekies were unusually
widespread, including substantial numbers off Cape Hatteras, and broadly distributed
on midshelf waters, probably associated with a mid shelf front.
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Ecosystems Monitoring Survey February 1-11 2011
Razorbill
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Figure A6. Distribution of Razorbills February 2011. Peak concentrations were east of
outer Cape Cod.
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Ecosystems Monitoring Survey, 3-21 Jun 2011
Northern Fulmar
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Ecosystems Monitoring Survey, 3-21 Jun 2011
Great Shearwater
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Ecosystems Monitoring Survey, 3-21 Jun 2011
Sooty Shearwater
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Ecosystems Monitoring Survey, 3-21 Jun 2011
Wilson's Storm Petrel
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Ecosystems Monitoring Survey, 3-21 Jun 2011
Leach's Storm Petrel
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Ecosystems Monitoring Survey, 3-21 Jun 2011
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Atlantic Herring Acoustic Survey, 08 Sep 2011 - 13 Oct 2011
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Atlantic Herring Acoustic Survey, 08 Sep 2011 - 13 Oct 2011
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Atlantic Herring Acoustic Survey, 08 Sep 2011 - 13 Oct 2011
Great Black-backed Gull
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Atlantic Herring Acoustic Survey, 08 Sep 2011 - 13 Oct 2011
Herring Gull
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Atlantic Herring Acoustic Survey, 08 Sep 2011 - 13 Oct 2011
Common Tern
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Ecosystems Monitoring Survey, 31 Oct 2011 - 18 Nov 2011
Northern Fulmar

75"0;0"W 70"0;0"W 65°0|'0"W

40°0'0"N+ ~40°0'0"N

Legend

Track
Number

e 1-10

@ 1-50

. 51-100
. 101 - 250

251 - 500
T T T
75°0'0"W 70°00"W 65°00"W

140



Ecosystems Monitoring Survey, 31 Oct 2011 - 18 Nov
Greater Shearwater
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Ecosystems Monitoring Survey, 31 Oct 2011 - 18 Nov 2011
Northern Gannet
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Ecosystems Monitoring Survey, 31 Oct 2011 - 18 Nov 2011
Herring Gull
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Ecosystems Monitoring Survey, 31 Oct 2011 - 18 Nov 2011
Red Phalarope
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Ecosystems Monitoring Survey, 31 Oct 2011 - 18 Nov 2011
Dovekie
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Ecosystems Monitoring Survey, 03 Feb 2012 - 20 Feb 2012
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Ecosystems Monitoring Survey, 03 Feb 2012 - 20 Feb 2012
Northern Fulmar
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Ecosystems Monitoring Survey, 03 Feb 2012 - 20 Feb 2012

Northern Gannet
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Ecosystems Monitoring Survey, 03 Feb 2012 - 20 Feb 2012
Great Black-backed Gull
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Ecosystems Monitoring Survey, 03 Feb 2012 - 20 Feb 2012
Herring Gull
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Ecosystems Monitoring Survey, 03 Feb 2012 - 20 Feb 2012
Razorbill

75°0'0"W 70°0'0"W 65°00"W
1 1 1

40°0'0"N+ 40°0'0"N

Legend

Track
Number

e 1-10

@ 1-5

. §1-100
. 101 - 250

251 - 500

T T
70°00"'W 65°00"W

0 50 100 200 300 400
e Kilometers

151



Ecosystems Monitoring Survey, 03 Feb 2012 - 20 Feb 2012
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Ecosystems Monitoring Survey, 31 May 2012 - 14 Jun 2012
Greater Shearwater
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Ecosystems Monitoring Survey, 31 May 2012 - 14 Jun 2012
Sooty Shearwater
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Ecosystems Monitoring Survey, 31 May 2012 - 14 Jun 2012
Wilson's Storm Petrel
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Ecosystems Monitoring Survey, 31 May 2012 - 14 Jun 2012
Leach's Storm Petrel
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Ecosystems Monitoring Survey, 31 May 2012 - 14 Jun 2012
Common Tern
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Ecosystems Monitoring Survey, 7-24 Aug 2012
Cory's Shearwater
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Ecosystems Monitoring Survey, 7-24 Aug 2012
Great Shearwater
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Ecosystems Monitoring Survey, 7-24 Aug 2012
Wilson's Storm Petrel
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Ecosystems Monitoring Survey, 7-24 Aug 2012
Leach's Storm Petrel

75°00"W 70°00"W 65°0'0"W
1 L L

40°0'0°N f>

—40°00"N
Legend
gﬁ’ “, - Track
\«? A Number
- S
\ ¥ @ 1-5
- . 51-100
% {
P 9
\ 101-250
o
ey O
i 251 - 500
75°0I'0"W 70°0I'0"W 65“0['0"W

0 50100 200 300 400
B e Kilometers

161



Ecosystems Monitoring Survey, 7-24 Aug 2012
Red, Red-necked, and Unidentified Phalaropes
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Ecosystems Monitoring Survey, 7-24 Aug 2012
Common, Roseate, or Arctic Terns
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40°00"N

Herring Survey, 13 Sep - 18 Oct 2012
Great Shearwater
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Herring Survey, 13 Sep - 18 Oct 2012
Wilson's Storm Petrel
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40°00°N

Herring Survey, 13 Sep - 18 Oct 2012
Northern Gannet
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Herring Survey, 13 Sep - 18 Qct 2012
Great Black-backed Gull
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Herring Survey, 13 Sep - 18 Oct 2012
Herring Gull
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Herring Survey, 13 Sep - 18 Qct 2012
Common, Roseate, and Arctic Terns

Ba°0T"

T

- 250

40°00"N A0°00"M

-500
000w Ba"00"W

0 25 40 100 150 200
O e ometers

169



Ecosystems Monitoring Survey, 27 Oct - 13 Nov 2012
Common Eider
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Ecosystems Monitoring Survey, 27 QOct - 13 Nov 2012
Great Shearwater
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Ecosystems Monitoring Survey, 27 Oct - 13 Nov 2012
Northern Gannet
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Ecosystems Monitoring Survey, 27 Oct - 13 Nov 2012
Herring Gull
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Ecosystems Monitoring Survey, 27 Oct - 13 Nov 2012
Dovekie
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Ecosystems Monitoring Survey, 10 - 25 Feb 2013
Northern Gannet
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Ecosystems Monitoring Survey, 10 - 25 Feb 2013
Herring Gulll
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Ecosystems Monitoring Survey, 10 - 25 Feb 2013
Black-legged Kittiwake
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Ecosystems Monitoring Survey, 10 - 25 Feb 2013
Razorbil
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Ecosystems Monitoring Survey, 10 - 25 Feb 2013
Dovekie
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The Department of the Interior Mission

As the Nation's principal conservation agency, the Department of
the Interior has responsibility for most of our nationally owned
public lands and natural resources. This includes fostering sound

use of our land and water resources; protecting our fish, wildlife,
and biological diversity; preserving the environmental and cultural
values of our national parks and historical places; and providing for
the enjoyment of life through outdoor recreation. The Department
assesses our energy and mineral resources and works to ensure that
their development is in the best interests of all our people by
encouraging stewardship and citizen participation in their care. The
Department also has a major responsibility for American Indian
reservation communities and for people who live in island
territories under US administration.

BOE |\/| The Bureau of Ocean Energy Management

Bureau or Ocean Enercy Management

As a bureau of the Department of the Interior, the Bureau of Ocean
Energy (BOEM) primary responsibilities are to manage the mineral
resources located on the Nation's Outer Continental Shelf (OCS) in
an environmentally sound and safe manner.

The BOEM Environmental Studies Program

The mission of the Environmental Studies Program (ESP) is to
provide the information needed to predict, assess, and manage
impacts from offshore energy and marine mineral exploration,
development, and production activities on human, marine, and
coastal environments.
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