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Presenter
Presentation Notes
I would say most definitely that NOAA is for the birds!  A big bird is the centerpiece of our logo…
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Presenter
Presentation Notes
Oh, no, not this Big Bird….
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Presenter
Presentation Notes
But here, Safety Seagull…..perhaps not as famous as Big Bird, but heck, a seabird with its own website!
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Seabird . . . 
Birds living in and making their living from 

the marine environment …

Birds whose normal habitat and food 
source is the sea, whether they be coastal, 
offshore, or pelagic

Presenter
Presentation Notes
So, what is a seabird? Well, there’s not one single definition….and it may depend upon the context but typically a seabird is thought of as those birds living in and making their living from the marine environment….coastal areas, islands, estuaries, wetlands, oceanic islands

Gulls, albatrosses, gannets, terns, pelicans, cormorants
Typically does not include shorebirds, marsh birds….those that are more land-based
Usually does include ‘seaducks’…loons, grebes

And of course, it is this marine connection, our responsibility as stewards of the marine environment and the living marine resources within, that make these species of the marine ecosystem of interest to NOAA
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Life History Seabird Songbird
Age 1st breeding 2-9 years 1-2 years
Clutch size 1-5 4-8
Incubation period 20-69 days 12-18 days
Nestling/fledgling pd 30-280 days 20-35 days
Maximum life span 12-60 years 5-15 years

From Biology of Marine Birds, 
2002, ed by EA Schreiber and 
Joanna Burger

Seabirds …
Long lived
 Deferred sexual maturity
Low productivity
High adult survival rate
Small clutches
Relatively large size
High mate fidelity
High site fidelity
Most monogamous, mate for life

Presenter
Presentation Notes
Seabirds have very different life history characteristics from most land birds; they are extremists; and these characteristics likely evolved from living in a marine environment and breeding in colonies that are often in isolated and far-removed locations.

These characteristics also make marine birds vulnerable and slow to recover from human disturbances and other threats.



7

Road Map

1. What is the National Seabird Program?
• Why does NMFS work on seabirds?
• What is the current Program?

2. Seabird Workshop in Sept 2009
• Workshop Outcomes

3. Program’s Future Direction & Needs
• Stable Base and Support
• Resource and Funding Needs

4. Birds & Other NOAA Line Offices
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BYCATCH

ECOSYSTEM

Presenter
Presentation Notes
In a nutshell, NOAA Fisheries has 2 key areas of focus with respect to seabirds…..

The first is bycatch,

The second, birds in the marine ecosystem
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ISSUE: Entanglement, direct 
interaction with fishing gear
 Longline gear -- become 
accidentally hooked or entangled on 
groundline as it is deployed

 Trawl gear – collide with cables or 
third wire or entangled in trawl mesh

 Gillnet –become entangled 
‘passively’

Presenter
Presentation Notes
Bycatch is the direct interactions of seabirds with fishing gear---longline, trawl, gillnet……entanglements.  
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Request from AA --2001

1. Designate seabird contact at every 
region, science center, hq office

2. National program coordinator appointed
3. Implementation of NPOA & EO 13186 

requires maintenance of national 
perspective through coordinated 
regional activities

Seabirds are important ecosystem indicators

Presenter
Presentation Notes
Seabirds as a part of the marine ecosystem….just as fish, marine mammals, turtles, are a part of this system, so are seabirds.

Because of our initial directives, which we’ll talk about, much if not most of the Program’s work thus far has focused on direct fishery impacts, bycatch.

But another area, long known to seabird ecologists and fish ecologists, is seabirds’ role in the ecosystem….what they can tell us about the health of the marine ecosystem.

Seabird data can and is being used to construct ecosystem indices
 It fits with NMFS’s Ecosystem Approach to Management
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National Plan of Action on Seabirds (NPOA)
Actions for Regions with Longline Fisheries

I. Seabird Bycatch Assessment
II. Data Collection and Improved 

Reporting
III. Prescription of Mitigation Measures
IV. Research and Development of 

Mitigation Measures and Techniques
V. Outreach, Education, and Training 

About Seabird Bycatch
VI. Reporting
VII. Collaboration between NMFS and FWS 

on Seabird Issues
….includes international efforts

Presenter
Presentation Notes
NMFS’s more focused national efforts on seabirds came about primarily because of 2 things that happened in 2001…..the development of our NPOA, and EO 13186
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Executive Order 13186: 
Responsibilities of Federal 
Agencies to Protect Migratory Birds

 If action has 
measureable negative 
impact…

 Then develop MOU with 
US Fish & Wildlife 
Service
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Request from AA --2001

1. Designate seabird contact at every 
region, science center, hq office

2. National program coordinator appointed
3. Implementation of NPOA & EO 13186 

requires maintenance of national 
perspective through coordinated 
regional activities

Presenter
Presentation Notes
Dr. Bill Hogarth, NMFS’s AA at the time….
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What is the National Seabird Program? 
….people!

Coordinator Kim Rivera
ST Steve Swartz

Eric Breuer
Samantha Brooke
Mridula Srinivasan

IA Nicole LeBoeuf
SF Lee Benaka
PR Therese Conant

Philip Hoffman
HC Jeff Shenot
HMS Karyl Brewster-

Geisz
GCF Stacey Nathanson

Connie Sathre
GCIL Peter Oppenheimer

AKR Kim Rivera
Kristin Mabry

AFSC Shannon Fitzgerald
Doug DeMaster

PIR Al Katekaru
Lewis VanFossen

PIFSC Mike Seki
Chris Boggs

NWR Kevin Duffy
NWFSC Elizabeth Clarke

Tom Good
SWR Lyle Enriquez
SWFSC Lisa Ballance
NER Ryan Silva
NEFSC Richard Merrick

Gina Shield
Gordon Waring
Debi Palka
Melissa Warden

SER Jennifer Lee
SEFSC Joan Browder

John Carlson

Presenter
Presentation Notes
What is our current Seabird Program?  It’s made up of people!  Back to Hogarth’s 2001 request, every single region, center, and hq office has a designated seabird contact.  This list reflects the current contacts, as well as some key staff that have seabird projects or involvement underway.
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NOAA Fisheries Service & Seabirds…
Our Responsibilities

Magnuson-Stevens Fishery Conservation & Management 
Act (seabirds in recent reauthorization, Section 316)

Endangered Species Act
National Environmental Policy Act
U.S. National Plan of Action on Seabird Bycatch in 

Longline Fisheries
FAO’s Best Practice Technical Guidelines
NMFS’s Strategic Plan….& for Fisheries Research
NOAA Fisheries National Bycatch Strategy & Report
Executive Order 13186: Responsibilities of Federal 

Agencies to Protect Migratory Birds
USFWS Birds of Conservation Concern

Presenter
Presentation Notes
Our seabird responsibilities interface with each of the elements listed here.  Several statutory authorities, an executive order, and national policies and plans shape NMFS’s actions to address seabird issues.  
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NOAA Fisheries Service & Seabirds…
Our Responsibilities

Magnuson-Stevens Fishery Conservation & Management 
Act

Bycatch definition…
Section 316, Bycatch Reduction Engineering Program 

(BREP) & Coordination on Seabird Interactions
FMPs may include incentive systems
 gear with demonstrated low seabird bycatch
 outreach to industry
 actions at international fishery organizations 

Section 303b12, FMPs may include measures to conserve 
non-target species

NOAA Fisheries National Bycatch Strategy

Presenter
Presentation Notes
The Administration has attempted 2 times to amend the definition of bycatch to include seabirds.  In the meantime, our National Bycatch Strategy, by policy, considers seabird incidental catch to be the same as bycatch.  Additionally, when MSA was reauthorized a couple of years ago, the Bycatch Reduction Engineering Program was instituted and it includes a section on ‘coordination on seabird interactions’.
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Our  Partners…
 US Fish & Wildlife Service (USFWS)
 US Geological Survey (USGS)
 Minerals Management Service (MMS)
 NOAA’s National Marine Sanctuary Program (NMSP)
 Department of State (DOS)
 Sea Grant
 Universities (e.g. UW, UCSC, Duke, CSU)
 Pacific States Marine Fisheries Commission
 Pacific Seabird Group
 Atlantic Marine Bird Cooperative
 North Pacific Research Board
 Agreement on the Conservation for Albatrosses and Petrels
 NGOs (American Bird Conservancy, BirdLife International, National 

Audubon Society, World Wildlife Fund)
 Fishing Industry (e.g. Alaska and Hawaii associations)

Presenter
Presentation Notes
And to emphasize, it takes a village to do this work….we have numerous partners…other federal agencies, academia, international organizations, non-government organizations—both environmental and from the fishing industry.
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Examples of NMFS 
Seabird Projects & 
Activities
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Types of Projects & Activities
•Seabird bycatch estimation analysis
•Mitigation gear development
•Free mitigation gear—fishermen incentives
•Enhanced seabird identification training for 
observer programs
•Necropsy program for bycaught seabirds
•Seabirds in the Ecosystem--Data collection on 
seabird distribution, abundance, and behavior 
on NOAA platforms
•Outreach (conferences, ID guides, workshops)
• International
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Presenter
Presentation Notes
A key impetus for much of the NMFS seabird work in the Pacific region---Alaska, Hawaii and US West Coast is the endangered short-tailed albatross.
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THREATS  AT  COLONY

SHORT-TAILED ALBATROSS

Toroshima Island, Japan

Presenter
Presentation Notes
The global population of this endangered species is about 2,500.  80% of the population breeds on an active volcanic island.  The most recent major volcanic activity was August 2002; fortunately, that is during the non-breeding season and albatrosses were not present on the island.  In addition to volcanic activity, weather events or weather-caused events can also threaten the breeding population.  Typhoons and the ensuing mudslides have resulted in numerous nest failures and chick deaths.  The most recent event was February 2010, when these photos were taken.
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TRANSLOCATION

SHORT-TAILED ALBATROSS

Mukojima Island, Japan

Presenter
Presentation Notes
The global population of this endangered species is about 2,500.  80% of the population breeds on an active volcanic island.  So needless to say, a top priority and goal identified by the FWS-led Recovery Team is to repopulate former breeding colonies in non-volcanic locations.  That translocation effort, jointly carried out between the US and Japan, is now entering into it’s 3rd-4th year and has taken several million dollars.
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Developing Solutions to Seabird Mortality 
in Alaskan Fisheries: 

Accomplishments and Continued 
Research

Ed Melvin
Washington Sea Grant Program

School of Aquatic and Fishery Sciences
University of Washington

Presenter
Presentation Notes
Of course the land-based efforts are in the realm of FWS jurisdiction.  NMFS’s efforts have focused at-sea on reducing bycatch and the potential for interactions with fisheries.  Our key and initial collaborations on this topic were with Mr. Ed Melvin, Washington Sea Grant in Seattle; the recipient of the NOAA Fisheries Sustainable Fisheries Leadership Award for Science, Research, and Technology in 2006.

Landmark research and subsequent adaptive management occurred in Alaskan fisheries with collaborations with Washington Sea Grant, FWS, Alaska Sea Grant and others.
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Seabird Bycatch Mitigation 101:
Shrink and Defend

Seabird Access Window

Most Attacks Access 
Depth

Longline

Seabird Access Window (speed x seconds to depth)

10 m

Presenter
Presentation Notes
So, how do you keep birds from interacting with longline fishing gear?

The distance astern birds can access is a function of the vessels speed and the depth beyond which interactions are highly unlikely. In the Southern hemisphere this is assumed to be 10 m to preclude diving petrels. The faster the sink rate of the gear the smaller the distance or box.

Most attacks are near the surface and taper off with depth

The objective of mitigation is to shrink the box as best you can with line weighting or other strategies and then defend the access window with a bird scaring line or tori line.
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Demersal Tori Line (streamer line)

Presenter
Presentation Notes
This is a cartoon of a tori line from the CCAMLR conservation measure.

Tori line a Japanese invention to prevent the loss of baits to birds.

Line from a high point extends astern of the vessel. The forward motion of the vessel and the resistance of the in water expanse create an aerial extent from which streamers hang down and scare birds. It is the aerial extent and streamers that scare birds so maximizing the aerial extent is a good thing. A towed device is used in demersal fisheries to increase the drag and aerial extent.
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Up 33%

Since paired streamer
lines with performance
standards were 
implemented by the 
Alaska fleet beginning
In 2002, total seabird 
mortality and seabird
bycatch rate are down
by 69% and 79%,
respectively, while fishing
effort has increased

Data from NMFS, prepared by Washington Sea Grant



27

Presenter
Presentation Notes
Shows what a streamer line can do. In this case we are in the Being Sea and two streamer lines displace thousands of short-tailed shearwaters and fulmars for the entire aerial extent of the tori lines – around 90 m.

Notice how he orange streamers stand out.
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Outreach
Video/Flyer (3 Languages)

Free Streamer lines
Research as Outreach
Ad-hoc Committee Process
Council Process
Small Boat Fleet
Industry Peer Pressure
Industry Flyers - Thorn Smith
Media
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QuickTime™ and a

Photo CD Decompressor

are needed to use this picture

Small boats

Seabird Surveys

Trawl Mitigation IW Longlines

Longline Study

Continued Collaborative
Research 
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Pelagic Longline Fisheries:
Operational Challenges

• Surface floats
• Branchlines (snoods)

Long ~ 35 m
un-weighted

• Fast setting speeds (~10 knts)
• Fewer hooks vs demersal
• Catch rare events
• Few observed fisheries

Presenter
Presentation Notes
Just some unique aspect so pelagic longline fisheries
Biggest things are that there is gear at the surface
	surface floats about the size of a basketball every 400 m or so
	long (30 to 40 m) unweighted or minimally weighted branchlines
	Set gear fast – around 10 knots or more
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Total Albatross Interactions 2000-2007 
(LAAL and BFAL)
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Figure 16  Total estimated albatrosses (LAAL and BFAL) incidentally taken by 
Hawaii longline vessels 2000-2008 (Source NMFS, Pacific Island Regional Office)
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Seabird Bycatch Activities in the 
Southeast Fisheries Science Center 

Seabird Bycatch of the U.S. Pelagic 
Longline Fishery in the Western 
North Atlantic

Joan A. Browder, David S. Lee, Andreas Winter and Yan 
Jiao,  Gladys Liehr & Thomas Jackson
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Estimated annual bycatch, by six methods.

Estimated annual seabird bycatch
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Estimated annual bycatch, by six methods.
Estimates were calculated from the entire POP 
data base and 1992-2007 (left) and 1992-2008 
(bottom) estimates differed slightly because of 
the added year.

Similar time series patterns and values by the six 
methods.  Identical annual values by GLM and 
GAM/GLM from the 1992-2008 dataset (right)

Aberrant GAM estimates for 1993 and 
1995 were removed so that the scale 
would show variation in the other 
estimates.

SEFSC
Atlantic pelagic longline fishery

Presenter
Presentation Notes
Bycatch estimation from the Atlantic pelagic longline fishery, SEFSC POP.  Compared to some other areas, relatively low levels of longline bycatch…..
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The oceanic area 
where most of the 
seabird bycatch 
occurs encompasses 
an area of high 
seabird diversity 
along the continental 
shelf break off the 
North Carolina Outer 
Banks
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The importance of the continental shelf 
break off the North Carolina Outer Banks

This area has been nominated as a Globally Important Bird Area 
(IBA).  

Presenter
Presentation Notes
Seabirds that nest in the upper latitudes of both the northern and the southern hemispheres converge to feed in prey rich waters of this area, as do birds that nest on tropical islands and Bermuda and in coastal areas of the southern states from Florida to Virginia.

Species of low population abundance in the Atlantic are seen more frequently here than anywhere else at sea. These include the Bermuda Petrel, the Black-capped Petrel, Fea’s Petrel, the South Trinidad Petrel, and the Audubon Shearwater.

Many other species that use this area have total Atlantic populations of only a few thousand pairs.

Several petrels that use this area have global populations of at best only a few hundred pairs.
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Year

Total 
est. 

common 
loon NE CI

Total 
est. 

common 
loon 

MidAtl

CI

Total 
est. red-
throated 

loon
CI

1996 44 (16, 123) 331 (203, 540) 483 (331, 704)

1997 49 (27, 88) 774
(499, 
1201) 4,059 (1719, 9 585)

1998 98 (39, 243) 1 294
(848, 
1975) 649 (321, 1311)

1999 107 (31, 370) 919
(566, 
1491) 932 (653, 1329)

2000 95 (24, 372) 770
(494, 
1200) 426 (239, 759)

2001 32 (15, 72) 161 (93, 278) 203 (105, 394)

2002 158 (52, 476) 203 (114, 363) 1,042 (498, 2183)

2003 47 (18, 122) 357 (199, 640) 370 (225, 610)

2004 194 (45, 829) 274 (177, 424) 536 (236, 1216)

2005 20 (9, 46) 268 (173, 416) 356 (247, 513)

2006 10 (4, 22) 107 (66, 172) 135 (73, 252)

2007 37 (14, 98) 262 (156, 439) 1,567 (963, 2550)

ave 
annual 74 (26, 213) 477 (294, 773) 897 (486, 1654)

total 891 (347, 2286) 5720
(4438, 
7372) 10 758 (7438, 15561)

NEFSC’s Loon bycatch
analysis
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Presenter
Presentation Notes
So, what is done with birds that are accidentally taken in NMFS fisheries?  Observer programs for both Atlantic and Pacific fisheries have developed carcass collection programs whereby the observers bring these birds to shore, they’re necropsied, and important information about the birds and their habits are collected…..what prey items are in their stomachs, how old are they, are they male or female?  All this information can shed light on the role of seabirds as apex predators in our marine ecosystems.  Also, our colleagues, the seabird experts at US Fish & Wildlife Service, are interested in understanding the impacts of the bycatch of different ages and sexes of birds on their populations.  Modelers can use this type of information to model the impacts of bycatch on seabird populations.  Pictured here are birds collected from our NEFSC, AFSC, and PIRO observer programs.
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International

Presenter
Presentation Notes
NOAA Fisheries has been involved with international seabird issues since 1997…..FAO, IPOA development, and where appropriate, working at seabird bycatch reduction in global fisheries as addressed at the regional fishery management organizations that span our world’s oceans
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Global Issue

Presenter
Presentation Notes
The seabird bycatch issue is not unique to North American fisheries…..it’s a problem of global proportions.  The UN’s Food & Agriculture Organization first noted the issue in 1995 with its Code of Conduct---calling on FAO fishing nations to minimize catch of non-target species.  
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Why an IPOA-Seabirds?

 LOTS of birds killed annually---estimated
300,000  (1/3 albatrosses)

 Declines of some albatross populations linked 
to longline fishing

 Some populations
threatened with

extinction

Presenter
Presentation Notes
In 1997, the US and Japan jointly called on FAO to develop an IPOA.  An IPOA was finalized in 1999.
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International Fisheries 
Management

Map by BirdLife International

Presenter
Presentation Notes
RFMO stands for…. 

Before your eyes glaze over….trust me…just about EVERYTHING having to do with the sustainability of global fisheries depends on organized groups of nations carrying out the terms of treaties or conventions. 

It is through the RFMOs that nations are able to push for seabird bycatch mitigation measures, impacting boats and birds in the waters of many nations and in large swaths of the sea. These are mainly fisheries for tuna and swordfish. 

Of course, RFMOs are also huge bureaucracies - the final frontier of marine conservation and management. 

Basically, our oceans, including the high seas, are largely divided into discrete fishing grounds, managed by groups of nations with vessels, territories, or market interests. 

Six RFMOs have been identified as having the most overlap between seabird distribution (mostly albatrosses) and longline fisheries. You can see the overlap from map. 

In the last three years, five of these six RFMOs have adopted resolutions acknowledging the need to reduce seabird bycatch and often calling upon members to improve assessment of seabird and other bycatch overall.  

In some cases, RFMOs are seeking advice on reducing seabird bycatch faster than it can be supplied due to a lack of verifiable tests for different technologies operating under different circumstances around the world. 

Nations with large fishing fleets, such as Canada, Mexico, and the United States, are in a particularly good position to exact change for seabirds within these larger management fora. 
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Parties to ACAP
Agreement on the Conservation of 

Albatrosses and Petrels
Argentina 

Australia *

Ecuador *

Chile
Brazil

Japan
France*

Korea

China

Indonesia

Namibia

New Zealand *

Peru*

United Kingdom *

Spain*
South Africa *

Uruguay

Norway

Russia

Ukraine

Poland

USA

* : ratified

Presenter
Presentation Notes
Currently, 13 parties to ACAP…..an international binding agreement that uses a holistic approach to address the conservation of albatrosses and petrels…..considering all the various threats that may face these species and coordinating international activity to mitigate the known threats to these populations; ACAP’s primary objective is to “achieve and maintain favorable conservation status for albatrosses and petrels”



44

Optimizing Tori Lines
For Pelagic 

Longline Fisheries 
Ed Melvin
Washington Sea Grant
University of Washington

Presenter
Presentation Notes
The US sent a team to a recent ACAP meeting and NMFS presented information on this WSG research, work in progress developing a tori line system applicable to world tuna or pelagic fisheries with support from the Packard foundations.
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Specters in the Sound:
marine bird mortality from derelict 

fishing gear in Puget Sound and the 
Northwest Straits

Thomas P. Good, Jeffrey A. June, 
Michael A. Etnier and Ginny Broadhurst

Applied Osteology
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Marine debris
Ingestion Entanglement

Cynthia Vanderlip

Presenter
Presentation Notes
The effects of marine debris on seabirds have been divided into two general categories: that of ingestion of plastics found in the marine environment and entanglement in nets, lines, and other fishing gear lost or abandoned in the marine environment.
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Derelict fishing gear

640,000 tons added 
annually

10% of world total of 
marine debris

Chronic, low-level 
seabird mortality (?)

Presenter
Presentation Notes
A 2009 United Nations/FAO report summarized the current state of knowledge about derelict fishing gear issues globally.
640,000 tons added to the ocean annually
10% of world total of marine debris is derelict fishing gear
For seabirds, very little impact information, but it is suspected to be a chronic, low-level source of mortality for some species.
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Presenter
Presentation Notes
 It wasn’t until 2002, when the Northwest Straits Marine Conservation Initiative began removing derelict gear from the waters of Puget sound and the Straits of Juan de Fuca and Georgia…
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Presenter
Presentation Notes
 Enough fresh birds and bird bones were being recovered to raise an alarm for the project. 
Identification of intact specimens were done in the field or back in the laboratory.
 Specimens composed primarily of bone elements were identified to the lowest taxon possible by comparison of skull and postcranial characters to reference skeletal material.
 We estimated minimum number of individuals represented by skeletal material based on the most frequently occurring skeletal element. The total MNI of vertebrates in derelict gear was calculated for a variety of taxonomic levels.
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Documented mortality
(absolute minimum)

x
drop-out rate

(from NRC/NWSC study)
x

turnover rate
(from NRC/NWSC study) 

x
“soak time”

(reported – retrieved)

Potential mortality of 870 recovered gillnets

(T. P. Good, quick-and-dirty analysis)

~ 12,000 birds
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Summary/Conclusions

Multiple net parameters involved
Thousands of birds likely killed
Mortality matches local declines

—Scoters, loons, grebes
Different than bycatch
San Juans hotspot
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NOAA 

Restoration 
Center

National Marine 
Fisheries Service

Presenter
Presentation Notes
Created in 1991, the Restoration Center is the only office within NOAA solely devoted to restoring the nation’s coastal, marine, and migratory fish habitats. 

The NOAA Restoration Center plans, implements, and funds coastal restoration projects throughout the United States. Four primary programs allow the Restoration Center to restore fisheries habitat. 
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Damage Assessment, Remediation 
& Restoration Program (DARRP)

Natural Resource Trustees
 DOC - NOAA:  National Ocean Service, General 

Counsel, NOAA Fisheries
 Other Federal Trustees:  

 DOI (FWS, BLM)
 USDA (Forest Service)
 DOE
 DOD

 State Agencies
 Local Government
 Tribes

Presenter
Presentation Notes
NOAA’s Damage Assessment, Remediation and Restoration Program works to restore marine resources that have been injured due oil spills, toxic releases, or ship groundings. 

It is a multi-office effort involving the Restoration Center, Assessment and Restoration Division, and Office of General Counsel for Natural Resources.
DARRP collaborates with other federal, state, and tribal natural resource trustees in:
Assessing and quantifying injuries to natural resources 
Seeking damages for those injuries from the responsible parties 
Implementing restoration 
Monitoring progress to ensure restoration goals are met 
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NOAA’s DARRP has generated over $340 
million for restoring coastal resources.

Apex Houston
$5,416,430

Note:  Amounts represent potential created for restoration
* Some of these restoration funds have not yet been recovered
** Partial settlements to date
*** Being appealed by non-settling defendants; litigation ensuing

Presidente Rivera
$2,140,972

Tenyo Maru
$5,160,008

Greenhill
$1,906,089 est.

World Prodigy
$622,319

B/T Nautilus
$3,300,000Exxon Bayway

$14,021,833

RTC 380
$200,000

American Trader
$2,884,567

Cibro-Savannah*
$328,940

Jahre Spray
$117,000

Fortuna Reefer
$1,050,000

(west of Puerto Rico)

M/T Kentucky
$34,500

Commencement Bay:**
Port of Tacoma - $10,200,000
Simpson/Champion - $1,524,000 est.
Washington DNR - $850,000 est.
City of Tacoma - $7,411,747 est.
Ace Tank - $65,000 Elliott Bay**, City/Metro

$24,000,000

Blackbird Mine
$59,064,000 est.

M/T Command
$3,913,016

Southern California:***
Potlatch/Simpson - $8,000,000
LACSD et al - $23,700,000
CBS - $2,250,000

Apex Galveston
$1,312,962

Mobil Mining
$2,325,000 est.

Elpis
$1,660,000

Columbus Iselin
$3,207,968

Maitland
$1,080,000

Jacquelyn L
$125,127

Miss Beholden*
$1,797,884

Salvors*
$351,648

Santa Clara I
$198,762

New Bedford Harbor
Aerovox/Belleville - $2,584,000
AVX - $6,700,000
FPE/CDE - $19,670,192

Dixon Bay
$21,875 est.

Tampa Bay
$4,000,000 est.

Contship Houston
$5,738,000 est.

Cape Mohican
$4,200,000

Cynthia M
$28,944

Pearl Harbor (Hawaii)
$2,550,000 est.

Lake Barre
$240,000 est.

Formosa Six
$65,000

Golden Lady
$26,372

Great Lakes**, CMT
$618,485

Quinnipiac River
$40,358

Julie N
$1,000,000

8/21/00

North Cape
$22,000,000
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M O N T R O S E  S E T T L E M E N T S  R E S T O R A T I O N  P R O G R A M

Channel Islands Naturalist Corps Presentation  ● Tuesday April 15, 2008

www.montroserestoration.gov

Presenter
Presentation Notes
WELCOME AND INTRODUCTION
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OverviewHistory of DDT and PCB Contamination

Presenter
Presentation Notes

Late 1950s-severe declines in populations of Bald Eagles, Peregrine Falcons, and several species of marine birds that inhabit the Southern California Bight. ** Point out the SCB in this picture as the overall affected area.
Cause of these declines appeared to be reproduction failures associated with eggshell thinning
link between eggshell thinning and high levels of the pesticide DDT and its by-products
High levels of DDTs were also found in sediments, fish, invertebrates, and in marine mammals 
High levels of another group of industrial chemicals, PCBs, were also found in wildlife and fish
1960s-bald eagles and peregrine falcons had completely disappeared from the Channel Islands
populations of brown pelicans and other marine birds declined dramatically
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Source: P. Sharpe, Institute for Wildlife Studies

Montrose Chemical Corporation

1947 1974

Presenter
Presentation Notes
Where was the DDT and PCBs coming from?  
Montrose Chemical Corporation operated a DDT manufacturing facility in Torrance-late 1940s to the early 1980s 
facility discharged millions of pounds of DDT into the collection system of the LACSD 
found its way through the ocean outfall off the Palos Verdes Peninsula and into the Pacific Ocean  
Discharges under control in early 1970’s 
Two important steps were taken  1)  In 1972, the permit to discharge was pulled by LACSD and later in the mid-1970s the use of DDT was banned, 2) The production was finally banned in 1981  
Other facilities in the Los Angeles metro area were discharging high levels of PCBs into the LACSD collection system
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United States of America and State of California
v.
Montrose Chemical Corporation et al.

• Litigation began in 1990 and ended in 
2000

• Scientific evidence of natural resource 
injuries collected

• Final settlement approved in 2001 

• Natural resource restoration awarded ~ 
$30 million 

• EPA was awarded funds to facilitate 
clean-up efforts

Presenter
Presentation Notes
As a result of these natural resource injuries Federal and State governments filed suits against the potentially responsible parties

 Read the rest of the slide
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Seabird Restoration-Channel Islands

Ashy Storm-
Petrel

California Brown 
Pelican

Cassin’s AukletXantus’s 
Murrelet

Presenter
Presentation Notes
Seabird restoration is occurring on five different island regions (San Miguel, Santa Cruz, Santa Barbara, San Nicolas and Baja Pacific Islands)

Restoration focus is different for each island (ie. removal of predators, improving nesting habitat, social attraction)
Presentation only presents information on Santa Cruz and Santa Barbara projects (ones that have public access)
These are some of the seabird species that are benefiting from these projects

**Point out that pelican is secondarily benefiting from projects on Santa Cruz Island



60

Seabird Restoration– Santa Cruz Island

Goal: Restore seabird habitat through 
habitat enhancement, social attraction, and 

reductions in human disturbance.

Activities to date:

• vegetation mapping to plan for 
removal of non-native plants

• installation of nest boxes

• social attraction equipment has 
been placed on Orizaba rock

• educating public to protect seabirds 

Habitat Restoration
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Request from AA --2001

1. Designate seabird contact at every 
region, science center, hq office

2. National program coordinator appointed
3. Implementation of NPOA & EO 13186 

requires maintenance of national 
perspective through coordinated 
regional activities

Seabirds are important ecosystem indicators

Presenter
Presentation Notes
As mentioned at the beginning of the presentation, whereas much of our work thus far has focused on bycatch and fishery interactions, another key area is seabirds as a component of the marine ecosystems.
….what they can tell us about the health of the marine ecosystem.

provide data used to construct ecosystem indices
 fits with NMFS’s Ecosystem Approach to Management
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Seabird Data Used in Ecosystem Models



April 21, 2010

Seabirds as Part 
of the Northwest 
Atlantic 
Ecosystem

Northeast Fisheries Science 
Center

(compiled by
Debra Palka)

Bycatch

Prey

Food

Predator
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EMAX 
(Energy Modeling 
and Analysis 
eXercise)

The primary goal was to establish an ecological 
network model of the entire Northeast US 
food web that reflected contemporary 
conditions (1996-2000) in four major regions 
of the ecosystem.

Link et al. 2006. Documentation for the Energy Modeling and Analysis 
eXercise (EMAX). Northeast Fish. Sci. Cent. Ref. Doc. 06-15.

Gulf of 
Maine

Georges 
Bank

Southern
New
England

Mid-Atlantic
Bight

Presenter
Presentation Notes
	In 2004, 26 NEFSC staff from a wide variety of disciples from the Woods Hole, MA, Narragansett, RI, and Sandy Hook, NJ labs started pulling together the data for food webs within four distinct areas: the Gulf of Maine, Georges Bank, Southern New England and Mid-Atlantic Bight.  These regions cover waters on the continental shelf off of NC to Maine.
	The food webs were to be used to evaluate the response of the ecosystem to numerous human-induced perturbations, to explore possible future scenarios, and to identify gaps in our knowledge of the basic input data.  The initial emphasis was to explore the particular role of small pelagic fishes in the ecosystem.
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EMAX model

Medium
Pelagics

Small Pelagics 
Commercial

Odontocetes

Large Copepods Gelatinous ZP

Micronekton Mesopelagics

PinnipedsBaleen 
whales

Primary Producers

MacroBenthos
Polychaetes

Demersal 
Fisheries

Sea 
birds

Pelagic 
Sharks HMS

Small Copepods

Coastal
Sharks

MacroBenthos
Molluscs

MacroBenthos
Crustaceans

MacroBenthos
Other

MegaBenthos
Filterers

MegaBenthos
Other

Larval Fish

Pelagic
Fisheries

Small Pelagics 
Other

Small Pelagics 
Anadromous

Small Pelagics 
Squid

Demersals
Benthivores

Demersals
Piscivores

Other ZP

Demersals
Omnivores

Discards Detritus-POC DOC

Sea
birds

Model had 36 network 
nodes or biomass state 
variables, where 
seabirds represent one 
of the nodes.

For each node, 
abundance, biomass, 
production, bycatch, 
and consumption 
was estimated.

Presenter
Presentation Notes
	The food web for each region had up to 36 different nodes (species groups), which ranged from detritus, to primary producers, to higher level predators.  Seabirds were one of the nodes.
	For each node the input data (in the metric of biomass) included the annual average abundance, production levels, consumption levels, and incidental bycatch (if applicable). 
	These data were used in energy budgets and network analyses to evaluate the relative biomass, system properties, and fluxes within the ecosystem.  
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How much herring is being eaten by 
seabirds, marine mammals and fish?

Demersal
fish

Marine 
mammals

Large 
pelagic 

fish

Seabirds Sensitivity analyses 
suggested diet composition 
and daily consumption 
influence estimated herring 
consumption more than 
predator stock size.

Conclusion: We need more 
information on diet 
composition and daily 
consumption.

H
er

rin
g

Presenter
Presentation Notes
Seabirds were found to be a minor consumer of herring in this system. 

In addition, it was found that the estimation of the herring consumed was sensitive to the input values of the diet composition and daily consumption.  In conclusion, more information on diet composition and daily consumption rates are needed to be more confident on the ecosystem relationships between species.  This conclusion applies to seabirds and all of the other predators.



67

Now and the future
To assess the status of the species in the 

Northwest Atlantic we need to learn 
more about the abundance and diet of 
seabirds (and other species), 
including inter-annual and intra-annual 
variability.

To do this NEFSC is currently developing additional types of 
ecosystem models and collecting the following seabird data:

–Estimates of abundance of seabirds, marine mammals and sea 
turtles using shipboard and aerial surveys conducted up to 4 
times a year (AMAPPS project)

–Estimates of the level of seabird bycatch in fishing gears

–Estimates of seabird diet composition using birds that were 
incidentally taken in fishing gear

Presenter
Presentation Notes
From the previous work it became obvious that other types of ecosystem models need to be explored, which is currently being done, and additional improved input data need to be collected.  In regards to seabird data, NEFSC is in the process of improving estimates of abundance, bycatch, and diet.
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Seabirds in the Gulf of Alaska food web model

Presenter
Presentation Notes
The AFSC is utilizing seabird data in its food web models.  Modeling food webs for use in LME fisheries mgt has been identified as a key element of an ecosystem-based approach to mgt.  Such models may identify key shifts in marine populations that arise out of changes in prey availability, predation mortality, or may identify climatic changes as they appear through shifts in these parameters.  Depicted here is a food web model for the Gulf of Alaska.  Seabird groups are highlighted in orange, with predators in light blue and prey in green. Only the direct predators and prey of seabirds are shown, although indirect connections may also be important. Lines connect boxes for the top 95% of energy flow (boxes with no lines account for less than 5% of flows). For example, fisheries in light blue catch seabirds according to observer data, but the catch from fisheries is less than 5% of mortality for any bird group.
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Ecosystem trends – Pribilof Islands top predators

• Included in the 
Executive Summary 
of the 2009 
Ecosystem Chapter

• Also included 
seabird phenology
and reproductive 
success data

• Example of data-
based indicators 
that can be used, 
along with model-
based indicators, in 
an ecosystem 
assessment

Presenter
Presentation Notes
NOAA has a national program called FATE, Fisheries and the Environment.  The focus of FATE is on the development, evaluation, and distribution of leading ecological and performance indicators to be used to advance an ecosystem approach to management by improving fishery stock assessments and integrated ecosystem assessments.  
 
This information is necessary to effectively adapt management to mitigate the ecological, social,
and economic impacts of major shifts in the productivity of living marine resources.  Sufficient understanding of the influence of species interactions and their responses to environmental change is required to develop forecasts and assess the long-term impact of climate and fishing on marine ecosystems. 

Kim, FYI, I have a FATE proposal that was just funded to formally combine the seabird data along with fur seal data into a single Top Predator Index for the eastern Bering Sea using multivariate statistics. If successful, this will be a first step towards reducing the overall number of individual indicators we use in the environmental assessment in favor of fewer, combined indicators that will aid in the development of future assessments.
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Atlantic salmon diet in coastal waters: 
spatial and temporal forage patterns with 
inferences from alternative sampling 
platforms
Mark D. Renkawitz & Timothy F. Sheehan
NOAA Fisheries Service
Woods Hole, MA, USA

Presenter
Presentation Notes
Scientists at NOAA Fisheries NEFSC, Woods Hole, have been studying the endangered populations of Atlantic salmon and looking for clues as to what is needed for their recovery.  One area to explore is what these fish are eating, their prey base.
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Dietary overlap with terns

Photo courtesy of John Van de Graaff

Photo courtesy of John Van de Graaff
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Atlantic herring hake spp.

other fish invertebrates

Data Source: Hall et al. 2000

Presenter
Presentation Notes
Seabirds have long been used as indicators of environmental and pelagic prey base changes.  In the Gulf of Maine, seabird diets have been linked to avian productivity and herring fishery recruitment, and may therefore be good indicators of the pelagic resources available to endangered US Atlantic salmon populations during their migration to the Labrador Sea and West Greenland.  In the absence of suitable information from commercial landings data and formal fishery surveys, using information from pelagic seabird foraging studies provided a cost-effective and simple way to gather the needed data to explore this hypothesis.  NEFSC scientists are now reviewing data on the foraging ecology of Atlantic salmon with experts in seabird foraging ecology to characterize the variability of foraging conditions in the Gulf of Maine as well as exploring evidence for correlations between localized marine foraging conditions, avian productivity, postsmolt and immature adult salmon survival.  Preliminary results suggest that during the time when species co-occur in both US and distant waters, substantial overlap in the diet of Atlantic salmon and seabird species is evident.  NEFSC scientists and collaborators will continue exploring the trophic linkages between these animals while exploring the causal mechanism that influence the forage base in the Northwest Atlantic in relation to oceanographic conditions and ultimately survival of endangered Atlantic salmon populations.
~ Seabirds have long been used as indicators of pelagic prey base and of environmental changes
~ Coastal Maine (PN Bay) seabird colonies
	- Common and artic tern diet data but pictures are of least and common (bottom)
	- spatial and temporal overlap with emigrating postsmolts
	- apparent annual variation in availability of herring and inverts delivered to colonies (chick provisioning)
	- consistent with variability we observed in postsmolt diets
~ Seabird diets linked to avian productivity and herring fishery recruitment - good indicators of availability of pelagic resources
~ Is herring the best food for postsmolts? Well, it ranks high in energy and given the links to avian productivity it is probably a pretty good indication that it is important to emigrating postsmolts too. 
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FY 04 05 06 07 08 09 % change

$ Amt

Requested 227 253 409 564 564 443 49%

Received 200 227 227 227 229 229 13%

NATIONAL SEABIRD PROGRAM 
ANNUAL BUDGET

Presenter
Presentation Notes
How has the National Seabird Program been funded?  
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Activities

 Both domestic and international

Mostly bycatch-related, given funding 
sources and NPOA-driven
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Current Program….+++

Energetic staff
Small & relatively manageable
Regionally focused, flexibility
Sees results

Presenter
Presentation Notes
Strengths of current program…
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Current Program….- - -

Not well known 
No written plan
Resources lacking
More outreach needed
Needs more networking
Gaps in what we need to do

Presenter
Presentation Notes
Weaknesses of current program…
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Future of National 
Seabird Program

 Workshop

 Strategic Plan

 FY13-17 PPBES Seabird Alternative
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Future of National 
Seabird Program

Workshop Objectives
• Initiate development of strategic plan

• Describe NMFS seabird activities & partnerships
• Guide NMFS management & science on seabirds
• Seabird input to NMFS long-term planning & budget 

• NMFS seabird contacts meet each other
• ‘strategic’ thinking
• Work on seabird-related performance measures
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Future of National 
Seabird Program

Workshop
• ~40 participants –NMFS, FWS, invited experts
• Facilitated
• ID goals & strategies, regional & national
• Recommendations

• Workshop report
• ‘Single’ home for seabirds
• Strategic Plan
• Needed resources (staff, $$)
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FY 04 05 06 07 08 09 10,11,12 FY13-17
initiative

$ Amt

Requested 227 253 409 564 564 443 $1.5M ?

Received 200 227 227 227 229 229 Expect
level
funding

?????

FUTURE NMFS SEABIRD PROGRAM 
ANNUAL BUDGETS
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Future of National 
Seabird Program

• Strong headquarters presence & support
• Content & programs
 monitoring & assessment (bycatch report)
 fisheries observers
 ecosystem surveys
 existing NOAA platforms
 Strategic planning process & execution
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BIRD WORK AT 
OTHER NOAA LINE OFFICES



84

NOS
National Centers for Coastal Ocean Science (NCCOS)
Center for Coastal Monitoring and Assessment (CCMA)
Biogeography Branch

Contact: Tracy Gill

Presenter
Presentation Notes
Also at NOS, the National Marine Sanctuary Program…the trustee for a system of marine protected areas, and it is NMSP’s mission to conserve, protect and enhance biodiversity of these areas.  The NMSP has developed a partnership with NCCOS to conduct biogeographic assessments of marine resource within and adjacent to the marine waters of all NMS.
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Generalized Biogeographic Assessment 
Approach

Presenter
Presentation Notes
Here is a diagram of the typical approach to these assessments, this one as applied to the Stellwagen Bank National Marine Sanctuary Assessment; this approach is used in most assessments conducted by NOAA’s Biogeography Branch.

An important process not incorporated into this diagram is working with partners and experts to conduct the analysis – this is not an automated process.
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Biogeographic Assessments of Marine Birds off North/Central CA 
Single Species Maps Identify Key Areas & Time Periods

Maps of species density at sea by ocean season, colonies, and a metric for 
Identifying areas of persistent high use. Maps for 45 marine birds; Data from CDAS (1980-2003)

http://ccma.nos.noaa.gov/ecosystems/sanctuaries/california/welcome.html

Presenter
Presentation Notes
In 2001, NOS’s NMSP and NCCOS in consultation with NMFS, launched an investigation to define the biogeography of selected marine species and assemblages of species found within and nearby the boundaries of three west coast sanctuaries…Monterey Bay, Gulf of the Farallones, and Cordell Bank, going through a joint management plan review process to update their mgt plans.  The objective of the assessments was to define important biological areas and time periods within and outside current sanctuary boundaries based on the biogeographic patterns of fishes, macroinvertebrates, marine mammals, and seabirds.

From the Biogeographic Assessment off North/Central California; Phase 2 – Updates to Seabirds and mammals

Ocean season maps, seasonal high use areas and colonies for two marine bird species shown here: 
http://ccma.nos.noaa.gov/ecosystems/sanctuaries/california/html/birds/welcome.html
http://ccma.nos.noaa.gov/ecosystems/sanctuaries/california/welcome.html

Different habitat utilization

23 years of data in CDAS central CA data set (1980-2003) – at least 8 major pelagic surveys – sightings synthesized into gidded data
5’ cells,  3 ocean seasons, one map of seasonal high use areas
45 species – mapped density by ocean season
These two species – very different; LHSP mostly far offshore, Migrant, no breeding in study area the other breed sin study area and is closer to shore.
And an overall map that identifies persistence of high use by species
Used Shannon Index of diversity – shows numbers & relative abundance of different species
Shows areas of abundance and persistence for the species

Contributors to these species maps (at-sea data and colony data)�For the seabird and mammal assessment off north/central California:
Glenn Ford and Janet Casey of R.G. Ford Consulting – colony data compilation, analysis and mapping
David Ainley of H.T. Harvey and Associates - analysis
NCCOS Biogeography Branch staff – colony data compilation, analysis and mapping
Gerry McChesney at Fish and Wildlife Service - Colony data information 
Harry Carter - Carter Biological Consulting - Colony data information�Office of National Marine Sanctuaries - funded the biogeographic assessments for use in updating sanctuary mgmt plans

Reference: NOAA National Centers for Coastal Ocean Science (NCCOS) 2007. A Biogeographic Assessment off North/Central California: In Support of the National Marine Sanctuaries of Cordell Bank, Gulf of the Farallones and Monterey Bay. Phase II – Environmental Setting and Update to Marine Birds and Mammals. Prepared by NCCOS’s Biogeography Branch, R.G. Ford Consulting Co. and Oikonos Ecosystem Knowledge, in cooperation with the National Marine Sanctuary Program. Silver Spring, MD. NOAA Technical Memorandum NOS NCCOS 40. 240 pp. 
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Marine Bird Breeding Colonies along North/Central CA

This map shows the 
number of species at 
each colony, along 
with the number of 
breeding birds there. 
The map includes 
historical sites as well.

Other seabird 
products from this 
assessment can be 
downloaded from:

http://ccma.nos.noaa.
gov/ecosystems/sanct
uaries/california/html
/birds/welcome.html

Presenter
Presentation Notes
Bird colony data are mostly from 1989-2006; number of breeding species mapped= 16

http://ccma.nos.noaa.gov/ecosystems/sanctuaries/california/html/birds/welcome.html
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Diversity of Seabirds and Richness of Marine Mammals off 
North/Central California

Presenter
Presentation Notes
Three maps for the Biogeo Assessment of North/Central CA:
Left: Marine Bird Diversity (Shannon) in three ocean seasons and overall 
Middle: Estimated Pinniped Species Richness at Sea
Right: Observed Cetacean Species Richness

Dataset: CDAS Central CA Data Set (1980-2003) 

http://ccma.nos.noaa.gov/ecosystems/sanctuaries/california/welcome.html
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Important Areas for Birds at Sea off 
North/Central CA

Presenter
Presentation Notes
The NOS products have been used in the justification for why CBNMS and GFNMS should be expanded north to include the northern CA region and a bill has been introduced to Congress for the potential expansion of these sanctuaries.

Large, bold Xs refer to more important areas, and smaller xs refer to other important areas. Table results developed by David Ainley, based on geospatial and statistical analyses of bird data described in this report: 

NOAA National Centers for Coastal Ocean Science (NCCOS) 2007. A Biogeographic Assessment off North/Central California: In Support of the National Marine Sanctuaries of Cordell Bank, Gulf of the Farallones and Monterey Bay. Phase II – Environmental Setting and Update to Marine Birds and Mammals. Prepared by NCCOS’s Biogeography Branch, R.G. Ford Consulting Co. and Oikonos Ecosystem Knowledge, in cooperation with the National Marine Sanctuary Program. Silver Spring, MD. NOAA Technical Memorandum NOS NCCOS 40. 240 pp.  http://ccma.nos.noaa.gov/products/biogeography/canms_cd/welcome.html 
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NWS
Dr. Gary Hufford, Alaska Region
Climate Services Program Manager

Presenter
Presentation Notes
Gary Hufford, Regional Scientist, and now noted as the NWS Alaska Region’s Climate Services Program Manager told me that this story goes back to 2004 when Dr. Robert Gill, from the Interior Dept’s US Geological Survey came to ask him some questions about weather and the Godwits at the Izembek National Wildlife Refuge.  Bob mentioned that he was working with colleagues in NZ that were on the lookout for the AK-tagged birds, on their migration down to NZ.  Some birds were making it from AK to NZ in 7 days!  Gary was astonished!  The more they talked, the more Gary became convinced that the birds had to be using the winds to make such a quick flight.
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Systems associated with observed departures of godwits.

Presenter
Presentation Notes
Gary took Bob’s data on when the birds left Alaska and looked at the associated weather patterns.  He quickly saw that the birds were leaving on the back edge of passing storms.  Gary then looked to some Canadian colleagues and they ran some models for specific dates of Godwits leaving Alaska over a number of past years and the result was that they were using tail winds a significant amount of time to aid in their migration.  Evidence for wind-selected migration by this shorebird species.

On climatological basis, 2 storms in Sept , and 2.5 oct/nov ,birds wait for certain storms before they’ll leave on migration ---posing  optimum conditions for the birds to migrate.
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Are they capable of doing this in a single flight 
without stopping to rest or refuel?

This?

Or this?

Presenter
Presentation Notes
Of key interest to the USGS scientists was whether or not these godwits were making this 11,000km trek non-stop.
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Alaska godwits carry record fat loads

Breeding season profile

Profiles at start of southward migration
Photo T. Swem
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Westerlies

NE trades

Doldrums

SE Trades

Westerlies

850 mb
Polar easterlies

Presenter
Presentation Notes
850 mb = 5000 ft elevation
Vertical profile of wind patterns and concluded that 5000 ft elevation was the optimum flight level 
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23-28 September 1996

Surface

750 m

1,500 m

2,300 m

Height ASL

NZ = 7,000 km

Presenter
Presentation Notes
They then tested their hypothesis, inputting data on weather patterns and conditions, resulting in a theoretical route that the birds could be taking to reach their destination in the time noted .
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Crossing the ultimate ecological barrier: 
evidence for an 11,000 km-long nonstop 
migration from Alaska to New Zealand by 

Bar-tailed Godwits

Robert Gill, USGS

Theunis Piersma, NIOZ

Gary Hufford, NOAA

Rene Servranckx, Env. Canada

Adrian Riegen, Miranda Nat. Trust

Presenter
Presentation Notes
They presented this information at a conference in Scotland.  And here was where their collaboration began to tag the birds with implanted satellite transmitters for these long-distance migrations.  
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Presenter
Presentation Notes
In 2008, Drs Gill and Hufford and colleagues published their research findings of this pretty amazing story and at the center was E-7, the battery on her satellite transmitter lasted an entire year, documenting this amazing and champion migratory route, flying over 7200 miles, non-stop, for 9 days with no rest.  USGS scientist, Dr. Bob Gill measured this as the highest rate of energy expenditure of any vertebrate, including humans!  WOW!

And what now?  Their studies now include other long-distance migratory species.  Curlews, another shorebird species, but this one cues off of high pressure systems to initiate its migrations.  They are now doing research new areas, looking at predictive climate models, how storm tracks and intensities may change over the next 40 years and predicting how this might change the migratory pathways.  So, using a cost-effective and efficient sampler, a shorebird, to test predictive climate change models.
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Presenter
Presentation Notes
In closing, the NOAA Fisheries National Seabird Program is active---we have responsibilities to address bycatch reduction and we have all the good reasons to join with others in NOAA in incorporating ecosystem approaches to management---using seabird data to inform our models and our ecosystem work---seabirds are among the easiest of marine organisms to sample.  We have much to do with our program and it does appear to be a bright future.
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Thank You!  

Kerim Aydin, NMFS, AFSC; Lisa Ballance, NMFS, SWFSC; Greg Balogh, USFWS; Lee 
Benaka, NMFS, SF; Jennifer Boyce, Jeff Shenot, NMFS, HC; Eric Breuer, Steve Brown,  
Mridula Srinivasan, Steve Swartz, NMFS, ST; Joan Browder, NMFS, SEFSC; Doug 
DeMaster, NMFS, AFSC; Lisa Etherington, NOS, NMSP; Shannon Fitzgerald, NMFS, 
AFSC; Tracy Gill, NOS (Glenn Ford and Janet Casey , R.G. Ford Consulting; David 
Ainley , H.T. Harvey and Associates; NCCOS Biogeography Branch staff; Gerry 
McChesney USFWS; Harry Carter, Carter Biological Consulting; NOS, Office of National 
Marine Sanctuaries ); Tom Good, NMFS, NWFSC;  Philip Hoffman, NMFS, PR; Gary 
Hufford, NWS; Nicole LeBoeuf, NMFS, IA; Ed Melvin, Washington Sea Grant; Richard 
Merrick, NMFS, NEFSC; Debra Palka, NMFS, NEFSC; Mark Renkawitz, NMFS, 
NEFSC; Gina Shield, NMFS, NEFSC; Lewis VanFossen, NMFS, PIRO…AND MANY 
OTHERS!  
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Presenter
Presentation Notes

Any questions?
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