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Administrative Law 101

Congress passes laws, the president signs them…

Administrative Law 101
….and federal agencies administer them

Laws & regulations

Title 16, U.S. Code (16
U.S.C.)

Title 50, Code of Federal
Regulations (50 C.F.R.)

Agency guidance & judicial decisions

Legal citations -- statutes

Legal citations -- regulations

Where to find out about govt. actions?
Federal Register
• Advance notices of

proposed rulemakings
• Proposed and final rules
• Meeting announcements
• Presidential documents
• Easily searchable
• Same format as other legal
citations:
Vol. # Fed. Reg. Page # (date)
• Final rules codified in C.F.R.

Where to find out about govt. actions
cont.

Regulations.gov – also searchable; can follow a
rulemaking including public comments

Good source for (free) online legal info:
Cornell Law School Legal Information Institute
• U.S. Constitution

• State & federal laws

• State & federal regulations

Note on section numbers vs citations
You will notice in the presentation below that the same
section of a law may have two different references. For
example, I may refer to “Section 101” of the MMPA or give
its legal citation, 16 U.S.C. § 1371. As another example, I
may refer to “Section 4” of the ESA, or give its legal citation,
16 U.S.C. § 1533. This is two different ways of referring to
the same thing. A “Section” reference is to the original
section number of the bill as it was enacted by Congress.
These then get codified into the U.S. Code in the
appropriate volume (Title 16 is Conservation) with a section
number referring to its location in the Title. Usually in
speech we refer to the “Section” number (e.g., ESA Section
7 consultation) but provide the legal citation for accuracy in
documents.

Marine Mammal Protection Act
• 16 U.S.C. §§ 1361–1423h
• 50 C.F.R.
• Part 18 [FWS]
• Part 216 [NMFS]

• Policy [Section 2; 16 U.S.C. § 1361]
• Marine mammal “species and population stocks should not be
permitted to diminish beyond the point at which they cease to be a
significant functioning element in the ecosystem of which they are a
part . . . [and] should not be permitted to diminish below their
optimum sustainable population.”
• “[M]arine mammals have proven themselves to be resources of great
international significance . . . [and] should be protected and
encouraged to develop to the greatest extent feasible . . . . [T]he
primary objective of their management should be to maintain the
health and stability of the marine ecosystem.”

MMPA: FWS vs. NMFS jurisdiction
• FWS: (8 species)
• Walruses

• Polar bear

• Sea & marine otters

• Manatees & dugongs

• NMFS: (~119 species)
• Cetaceans
• Whales
• Dolphins
• Porpoises
• Pinnipeds
• Seals
• Sea lions

Marine Mammal Commission
• Created by MMPA

• Independent advisory

commission
• Three Commissioners
• Nine-member Committee
of Scientific Advisors
• Multiple scientific and
review responsibilities

MMPA Key Definitions

• “’[T]ake’ means to harass, hunt, capture, or kill, or attempt

to harass, hunt, capture, or kill any marine mammal.”
• “Harassment" means any act of pursuit, torment, or
annoyance which
• (i) has the potential to injure a marine mammal or
marine mammal stock in the wild; or
• (ii) has the potential to disturb a marine mammal or
marine mammal stock in the wild by causing disruption
of behavioral patterns, including, but not limited to,
migration, breathing, nursing, breeding, feeding, or
sheltering.

MMPA Key Definitions

• “Optimum sustainable population – number of animals

which will result in the maximum productivity of the
population or the species
• “Depleted” – any stock below optimum sustainable
population or ESA-listed
• “Strategic stock” – any stock that is ESA-listed, declining
and likely to be ESA-listed, or take is above PBR
• “Potential biological removal level” – maximum number of
animals, not including natural mortalities, that may be
removed from a marine mammal stock while allowing that
stock to reach or maintain OSP

Sections 101 & 102: take moratorium &
prohibitions

• Section 102: take (incl. import/export) is prohibited (unless

permitted) within U.S. waters and on the high seas for
people subject to U.S. jurisdiction

• Section 101: moratorium on intentional and incidental

take (unless permitted via specified exceptions)
• Incidental take (e.g., harassment, fisheries, military
readiness)
• Intentional take (e.g., live capture for display, import of
products, harassment)

Section 101 exceptions:
• 5-year incidental take permits (other than for commercial

fishing)
[16 U.S.C. § 1371(a)(5)(A)]
• “Small numbers”
• No more than “negligible impact”
• Mitigation to ‘least practicable adverse impact”
• 1-year incidental harassment authorizations
[16 U.S.C. § 1371(a)(5)(D)]
• No more than “negligible impact”
• No “unmitigable adverse impact”

Section 101 exceptions:
• Exceptions for taking and importation for purposes of: [16

U.S.C. § 1371(a)(1)]
• scientific research
• public display

• photography for educational or commercial purposes

• enhancing the survival or recovery of a species or stock

• Exception for incidental take in fisheries subject to 16

U.S.C. § 1387 regulations [16 U.S.C. § 1371(a)(2)]
• Zero mortality rate goal

• 3-year permits for ESA-listed species if “negligible impact”

[16 U.S.C. § 1371(a)(5)(A)]

• Military readiness (lower standard for harassment, 2-

year exemption available) [16 U.S.C. §§ 1371(a), (f)]

MMPA Section 118: Fisheries Take
• Three categories of fisheries [16 U.S.C. § 1387(c)(1)(A)]
• (i) frequent incidental mortality and serious injury

• (ii) occasional incidental mortality and serious injury; or

• (iii) a remote likelihood of or no known incidental mortality or

serious injury;

• Category I & II fisheries that affect strategic stocks must

have take reduction plans [16 U.S.C. § 1387(f)(1)]

• Immediate goal: take below PBR (potential biological

removal)
• Long-term goal: approaching ZMRG (zero mortality rate goal)

• Take reduction teams for Category I fisheries/strategic

stocks [16 U.S.C. § 1387(f)(6)]

MMPA in Practice:
North Atlantic right whale
Ship Strikes

Photo: New England Aquarium

Entanglements

Photo: Campobello Whale Rescue

Ship Strike Rule

The Long Road to the Rule
• 2001: NMFS and USCG start developing strategy
• ANPR: 69 Fed. Reg. 30,857 (June 1, 2004)

• Proposed: 71 Fed. Reg. 36,299 (June 26, 2006)

• Defenders of Wildlife v. Gutierrez, 484 F. Supp. 2d 44

(D.D.C. 2007); aff’d in part, rev’d in part 532 F.3d 913 (D.C.
Cir. 2008) [settled on remand]
• June 2008 – unreasonable delay lawsuit
• Five-year ship strike rule: 73 Fed. Reg. 60,173 (Oct. 10,
2008)
• Permanent ship strike rule: 78 Fed. Reg. 73,726 (Dec. 9,
2013)

Atlantic Large Whale
Take Reduction Plan

• Atlantic Large Whale Take Reduction Team (June 1997)
• Gear requirements:
• Weak links

• Gear marking

• Seasonal time/area closures
• Sinking groundlines

• HSUS v. NMFS, Case 1:11-cv-11927 (D. Mass. Oct. 11, 2011)
• June 2014 vertical line rule (trawling up)

• Center for Biological Diversity v. Ross, Case 1:18-cv-00112

(D.D.C. Jan. 18, 2018)
• Conservation Law Foundation v. Ross, Case 1:18-cv-00283
(D.D.C. Feb. 7, 2018)

Where to find legislative information
Congress.gov for information about:
• Bill text, tracking, co-sponsors, etc.
• Hearings, committee, subcommittee schedules & reports
• Congressional Record (daily record of what happens)

How to contact your representatives
• House of Representatives (by zip code for district)
• Senate (by state)
• These people have local/state offices! Often the most

effective place to contact them.
• What to do: CALL!!! Visit local or national office in person
(best to call first to get an appointment). Attend a town
hall meeting. Write a personalized letter.
• What not to bother with: Signing mass petitions. Posting
on their social media pages. Contacting representatives
who don’t represent you.

Hot Topics: Legislative Attacks
SEA Act, H.R. 3133

SECURE Act, H.R. 4239

Hot Topics: Legislative Attacks

Hot Topics: Administrative Attacks

Hot Topics: Administrative Attacks
• EO 13792: “Review of

Designations Under
the Antiquities Act,”
Apr. 26, 2017

• EO 13795:

“Implementing an
America-First Offshore
Energy Strategy,” Apr.
28, 2017

Hot Topics: Administrative Attacks
• EO 13795 & rescission

of Arctic/Atlantic
withdrawals
• BOEM Draft Proposed
OCS Plan 2019-24
• Pending seismic
incidental harassment
authorizations

MMPA Resources
FWS Marine Mammals
https://www.fws.gov/international/animals/marine-mammals.html
NMFS Marine Mammals
http://www.nmfs.noaa.gov/pr/species/mammals/
Marine Mammal Commission
https://www.mmc.gov/
MMPA Policies and Guidance
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marinemammal-protection-act-policies-guidance-and-regulations
Don Baur et al., eds. Ocean and Coastal Law and Policy. 2d ed. 2015. ABA Books.
https://bit.ly/2quP2G8

Endangered Species Act
• 16 U.S.C. §§ 1531–1544

• 50 C.F.R.
• Part 424 (listing)
• Part 402 (consultation)
• Part 17 (list and 4(d) rules)
• Purposes [Section 2(b); 16 U.S.C. § 1531(b)]

• “To provide a means whereby the ecosystems upon

which endangered species and threatened species
depend may be conserved”
• “To provide a program for the conservation of such
endangered species and threatened species”

ESA: Policy
• Policy [16 U.S.C. § 1531(c)]
• “All

Federal departments and agencies shall seek to
conserve endangered species and threatened species
and shall utilize their authorities in furtherance of the
purposes of this chapter.”

• Key term [16 U.S.C. § 1532(3)]

• Conserve/conservation: “to use and the use of all

methods and procedures which are necessary to bring
any endangered species or threatened species to the
point at which the measures provided pursuant to this
chapter are no longer necessary.”

ESA: FWS vs. NMFS jurisdiction
FWS: (~2100, incl. 610
foreign species)
• Generally
terrestrial/freshwater
• Sea turtles (on land)
• Seabirds & shore birds
• Polar bear
• Manatees & dugongs
• Northern & southern
sea otter, marine otter

NMFS: (~160, incl. 65
foreign species)
• Sea turtles (in water) &
marine reptiles
• Cetaceans
• Pinnipeds
• Marine fish
• Anadromous fish
• Marine invertebrates,
plants

ESA Section 4: Listing Species
• Section 4, 16 U.S.C. § 1533; 50 C.F.R. Part 424

• Listing species:
• endangered: “in danger of extinction throughout all or a significant
portion of its range”
• threatened: “likely to become an endangered species within the
foreseeable future throughout all or a significant portion of its
range”
• Petition process
• 90-day finding
• 12-month determination
• final determination

• Same process for down- or delisting

ESA Section 4: Listing Process
Listing factors:

(A) the present or threatened destruction, modification, or
curtailment of its habitat or range;
(B) overutilization for commercial, recreational, scientific, or
educational purposes;
(C) disease or predation;
(D) the inadequacy of existing regulatory mechanisms;
(E) other natural or manmade factors affecting its continued
existence.

• Taking into account efforts of state and foreign

governments
• “Solely on the basis of the best scientific and commercial
data available”

Section 4: Critical Habitat & Recovery
• Designating critical habitat:
• “specific areas within the geographical area occupied by the
species”
• “essential to the conservation of the species”
• “which may require special management considerations or
protection”
• occupied or unoccupied
• Recovery plans

• Five-year status reviews

ESA Section 9: Take Prohibitions
• 16 U.S.C. § 1538

• Applies to “any person subject to the jurisdiction of the

United States.”
• Prohibits “take” of non-plant endangered species

• Service 4(d) rules may additionally prohibit take of threatened

species

• Expansively defined:
• “To harass, harm, hunt, shoot, wound, kill, trap, capture, or collect”
• “Or to attempt to engage in any such activity”
• “Harm”: includes habitat modification where it “actually

kills or injures wildlife.” [50 C.F.R. § 17.3]
• Civil and criminal penalties

ESA Section 4(d) Rules: Threatened
• Section 4(d) rules: Secretary “shall” issue regulations

deemed “necessary and advisable” to provide for
conservation of threatened species; “may” by regulation
apply Section 9 prohibitions
• FWS: blanket 4(d) rule for wildlife [50 C.F.R. § 17.31] and
plants [50 C.F.R. §17.71]
• Species-specific rules usually lessen protections

• NMFS: no blanket 4(d) rule; promulgates on a species-

specific basis

Section 7: The “Heart of the ESA”
• Section 7(a)(1) – Federal agencies have a duty to “utilize

their authorities in furtherance of this chapter by carrying
out programs for the conservation of endangered species
and threatened species.” [16 U.S.C. § 1536(a)(1)]

• Section 7(a)(2) – “Each federal agency shall … insure that

any action authorized, funded, or carried out by such
agency … is not likely to jeopardize the continued
existence of any endangered species or threatened
species or result in the destruction or adverse
modification of [critical habitat].” [16 U.S.C. § 1536(a)(2)]

• 50 C.F.R. Part 402

Tennessee Valley Authority v. Hill,
437 U.S. 153 (1978)

TVA v. Hill cont.
“The plain intent of Congress in enacting this statute was to
halt and reverse the trend toward species extinction,
whatever the cost. . . . [T]he legislative history undergirding
§ 7 reveals an explicit congressional decision to require
agencies to afford first priority to the declared national
policy of saving endangered species. The pointed omission
of the type of qualifying language previously included in
endangered species legislation reveals a conscious decision
by Congress to give endangered species priority over the
‘primary missions’ of federal agencies.”
Tennessee Valley Auth. v. Hill, 437 U.S. 153, 184-85 (1978)

Agency Obligation: No Jeopardy
• Jeopardy: appreciable reduction in likelihood of both

survival and recovery of species in the wild [50 C.F.R. §
402.02]
• Destruction/adverse modification: direct or indirect
alteration that appreciably diminishes the value of critical
habitat for the conservation of a listed species
• Two duties under ESA Section 7(a)(2): procedural and
substantive
• Two types of consultation: informal and formal

Section 10: Incidental Take Permits
• Incidental Take Permit [16 U.S.C. § 1539(a)(1)(B)]
• As long as take is “incidental” to “an otherwise lawful activity,” can
be permitted
• Habitat Conservation Plan [16 U.S.C. § 1539(a)(2)(A)]
• Prerequisite for obtaining an incidental take permit
• Required contents:
• Impacts of incidental take

• Steps to minimize and mitigate such take
• Funding to take these steps

• Alternatives considered, and why rejected

• NEPA and Section 7 Consultation

ESA in Practice:
North Atlantic right whale
• Listing & revision
• Critical habitat

designation &
expansion
• Recovery plan
• 5-year status reviews
• Consultations
• Regulations
• (e.g., ship strike rule)

• Litigation

Hot Topics: Legislative Attacks
• 70 bills in the 115th Congress through Dec. 29, 2017
https://defenders.org/publications/chart-of-esa-attacks-in-115thcongress.pdf
• 120+ bills in the 114th Congress
http://www.defenders.org/publications/Chart-of-ESA-Attacks-in-114thCongress.pdf
• Federal funding for conservation remains grossly insufficient

and is disproportionately allocated among listed taxonomic
groups
• 80% of all federal spending => 5% of listed species (mostly fish)
• 80% of all listed species share less than 5% of federal spending

• The ESA is starving, not broken

Hot Topics: Administrative Attacks
• Political appointees

• Revisions of implementing regulations
• USFWS: rollback of blanket 4(d) rule
• USFWS/NMFS: section 7 consultation regulations
• USFWS/NMFS: section 4 listing regulations
• Judicial nominees

ESA Resources
FWS Endangered Species
https://www.fws.gov/endangered/
NMFS ESA-Listed Species
http://www.nmfs.noaa.gov/pr/species/esa/listed.htm
FWS ECOS (Environmental Conservation Online System)
https://ecos.fws.gov/ecp/
FWS ESA Guidance
https://www.fws.gov/endangered/esa-library/
NMFS ESA Guidance
https://www.fisheries.noaa.gov/national/endangered-speciesconservation/endangered-species-act-guidance-policies-and-regulations

ESA Resources cont.
Sam Kalen & Murray Feldman. Endangered Species Act: Basic Practice
Series. 2012. American Bar Ass’n. https://bit.ly/2GRKYGP
Don Baur & Wm. Robert Irvin, eds. Endangered Species Act: Law, Policy,
and Perspectives. 2010. American Bar Ass’n. http://a.co/dKZarP1
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Arabian Sea humpback whale tagged off the coast of Oman crosses to India!
Posted on February 3, 2018 by Admin

In November 2017, a research team led by the Environment Society of Oman (ESO) and Five Oceans
Environmental Services placed a satellite tag on a humpback whale in the Gulf of Masirah, Oman. First observed,
photographed, and biopsied close to the same site in October 2002, the whale was genetically determined to be a
female, and was named Luban – the Arabic word for Frankincense – due to the tree-like pattern in the centre of
her tail fluke. She was one of 14 whales to have been satellite tagged off the coast of Oman since 2014, of which
only two were females. Tagging was supported through sponsorship from Renaissance Services SAOG.

In the

first three weeks following her tag deployment, it appeared that Luban would follow the pattern of previously
tagged whales, that all remained in waters off the coast of Oman or Yemen. Around day 21, however, Luban began
a journey that would captivate all of the members of the research team and all the members of the Arabian Sea
Whale Network for the next several weeks.

True to her name, Luban followed one of the ancient routes of the

Frankinsense trade, crossing from Oman to the west coast of India, where she slowly made her way south and has
been engaged in small-scale localized movements off the southernmost tip of India since late December.

Data hosted by SeaTurtle.org. http://www.seaturtle.org/tracking/index.shtml?
project_id=1295

Static Map | Zoom Map | Animated Map (66KB)
Research teams on both sides of the Arabian Sea have been speculating as to the reasons behind this ocean
crossing. Satellite imagery has revealed areas of high phytoplankton productivity along the west coast of India
http://www.iucn-csg.org/index.php/2018/02/03/arabian-sea-humpback-whale-tagged-off-the-coast-of-oman-crosses-to-india/

1/3

4/4/2018

Arabian Sea humpback whale tagged off the coast of Oman crosses to India! |

which is a potential indicator of where prey may be found, and
interviews with fishers on the coast are detailing good landings of the
one of the humpback’s favoured foods, sardines. However, given that
the crossing occurred during the beginning of the population’s
breeding season, some are speculating that she may have also been
driven by a search for mating or calving grounds rather than feeding
Photograph of Luban’s tail flukes. Notice the tree-like
pattern in the center, from which her name, the Arabic word
for Frankincense tree, is derived.

opportunities. By late December the overwhelming interest in Luban’s
movements motivated a community of marine scientists along the
west coast of India to collaborate and conduct fisher interviews as well
as boat surveys to try and locate Luban or any other whales in the
area, as well as to document the conditions around the area of her

track. At the time of writing none of the parties have yet sighted Luban in Indian waters. However another team
will begin surveys off the southern tip of India on January 31st to further investigate the waters where the
telemetry data indicate she has spent the last month. It is hoped these surveys will feed into regional efforts to
better understand the conservation status of this unique population of whales.
Arabian Sea humpback whales were designated as Endangered on the IUCN Red List of Threatened Species in
20081. At the time, reviewers considered the case for a Critically Endangered Status based on the very low
numbers and threats documented off the coast of Oman, but decided that too little was known about the rest of
the population’s suspected range. Questions have since remained as to whether whales taken on both sides of the
Arabian Sea during illegal Soviet whaling operations in the 1960s2 represented a single management unit with
frequent exchange, or two separate sub-populations isolated from each other. Luban’s crossing provides the first
recent indication that there may be regular movement between Oman and other areas of the Arabian Sea, and
increased efforts to collect opportunistic data from fishing, tourism and coast guard platforms in India and
Pakistan indicate that humpback whales are still present on the Eastern side of the Arabian Sea.
The crossing provided extra excitement and motivation
for researchers from a number of Arabian Sea humpback
whale range states who met in Muscat from January 2124th for a workshop focusing on the introduction of a new
regional

online

collaboration

data

platform

throughout

the

that

will

region.

It

facilitate
has

also

confirmed that collaborative regional efforts, such as the
Participants to a workshop in Oman introducing a regional online data platform
that will facilitate collaboration on whale conservation throughout the Arabian
Sea.

recently

approved

Concerted

Action

under

the

Convention for Migratory Species are needed to
effectively

protect

and

manage

this

endangered

population.
For more information consult Suaad al Harthi of the Environment Society of Oman: salharthi@eso.org.om, or
Andrew Willson, of Five Oceans Environmental Services: andy.willson@5oes.com
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Don’t assume it’s ghost gear: accurate gear
characterization is critical for entanglement mitigation
Allison Henry1, Susan Barco2, Tim Cole1, Amanda Johnson3, Amy Knowlton4, Scott Landry5, David Mattila5,6, Michael Moore7, Jooke
Robbins5, Julie van der Hoop7, and Regina Asmutis-Silvia8
Corresponding Author: regina.asmutis-silvia@whales.org
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Entanglement is a significant conservation and welfare issue limiting the recovery of many marine species, including marine mammals. It is important to specifically
determine whether entangling gear was being actively fished or derelict when the entanglement occurred. Inaccurate identification can hamper efforts to reduce or
prevent entanglements in the future.

Large Whale
Entanglement
Mitigation Efforts

Accurately Characterizing
Entangling Gear
A recent review1 of marine debris assessed 76
publications and attributed 1805 cases of cetacean
entanglements in “ghost gear”, of which 78%
(n=1413) were extracted from 13 peer reviewed
publications. We examined the 13 publications2
cited in the review and found:
• Ghost gear assignment errors occurred in all
cases in the review we examined.
• The papers reviewed were rarely about gear
type, therefore specific gear type or status of
gear involved in the reported events was rarely
mentioned beyond the fact that it was fishing
related.
• Although not reported, the authors confirmed that
none of the publications reviewed specifically
attributed entanglements to “ghost gear”.
• There were many cases included in the studies
in which the gear owner either reported the
entangled whale or was interviewed when the
gear was retrieved or identified, confirming that
the gear was being actively fished when the
entanglement occurred.

Actively fished gear is recognized as the primary
source of entanglement risk3,4, not ghost gear.
Efforts to reduce entanglement risk to large
whales in U.S. waters have focused on actively
fished gear.
•
•
•
•
•
•

Efforts include:
seasonal closures
regional gear marking
no wet storage
no buoy float line at the surface
broad scale use of sinking ground line
vertical line reduction strategies

Ghost gear is defined as Abandoned,
Lost or otherwise Discarded Fishing
Gear (ALDFG)
Large whales are more often entangled
in gear that is being actively fished3,4

Conclusion: Determinations of ghost gear as the entangling material are very difficult and require dedicated research to accurately determine gear origin. In the North
Atlantic, gear that was able to be adequately assessed was determined to be active gear in all cases. Hawaii remains the only region in which any entangling gear was
positively identified as ghost gear.4
The implication that all fishery-related entanglements are attributable to “ghost gear” has the potential to hamper efforts to address the very real threat posed by
actively fished gear. This could misdirect resource managers from addressing the appropriate issues, and contributes to an increasing public misperception that ghost
gear is the primary marine mammal entanglement problem.
The habitat co-occurrence of commercially valuable fish and marine mammal prey likely exacerbates the entanglement risk to marine mammals. We recommend
that those engaged in campaigns directed at reducing marine debris refrain from appealing to the public by broadly associating bycatch with marine debris. Campaigns
to reduce entanglements should focus on mitigation efforts in active fisheries to reduce this significant threat.
1
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Marine Debris Talking Points
Jen Kennedy, Blue Ocean Society for Marine Conservation
jen@blueoceansociety.org | 603-431-0260

Look out at the ocean, and you might see a trash-free environment. But lurking on top of and beneath the waves
is marine debris – litter and other human-made items that don’t exist naturally in the marine environment. Marine
debris is one threat to whales and other marine life that we can all help prevent. Whale watch naturalists can
help through reaching thousands of people, pointing out debris on the ocean, and acting as good role models.
Here is some information on marine debris that you can use in education.
How Does Marine Debris Get in the Ocean?
Debris may come from:
• Garbage trucks
• Uncovered trash cans
• Trash left on the beach or on roadways
• Lost or abandoned fishing gear
• Recreational activity on waterways
• Balloon releases
• Lost or abandoned fishing gear
• Breakdown of plastics into smaller microplastics
• Through our drains (e.g., small plastics such as synthetic fibers,
glitter, microbeads not trapped by water treatment systems)
Why Is Marine Debris a Problem?
• Debris affects wildlife through entanglement and ingestion.
There are many news articles online about marine debris
impacts that you can use as examples.
• Marine debris can transport invasive species
• It can impact the food chain (although we’re not sure quite how)
• It can hurt humans on the beach and in the water (e.g., scuba
divers and fishing line)
• It can damage vessels
• It can soak up toxins such as PCBs and DDT, which then can get
eaten by marine life
• It costs money to clean up
Travel Travels!
Learn about some examples (including the infamous Hooksett disks that
you may have found on your own local beach) at
http://www.travelingtrash.org.
How Much Marine Debris is There?
It is difficult to quantify the amount of marine debris in the ocean. A
study in Science in February 2015 estimated that 4.8 to 12.7 million
metric tons of plastic entered the ocean in 2010. This was from 192
coastal countries (link to study:
http://www.sciencemag.org/content/347/6223/768.short)

Take Action!
10 Ways to Help
1. Carry reusable shopping bags. Keep
them in your car so you don’t forget
to use them.
2. Give up bottled water. Bring your
own bottle. Even airports have
places where you can fill your bottle
after you get through security.
3. Say no to produce bags. It’s often
unnecessary to bag your produce.
You can purchase produce bags at
ecobags.com and other web sites.
4. Skip the straw. Ask your server not to
give you a straw with your drink.
5. Pack food in reusable containers. Try
to pack a waste free lunch! You can
even bring your own takeout
containers to restaurants and delis.
6. Keep a lid on your trash. Trash can
easily make its way into a local
waterway if it escapes.
7. Use bar soap and shampoo, rather
than those with plastic dispensers.
8. Never release balloons. Avoid using
balloons altogether when possible.
Those festive Mylar balloons are
made of plastic and last forever!
9. Recycle your fishing line. Contact us
for details.
10. Join a beach cleanup or adopt a
beach!
Want extra inspiration? Join our Plastic
Detox Facebook Group:
https://www.facebook.com/groups/BOS
PlasticDetox/

How Long Does it Take to Go Away?
Marine debris takes longer to break down in the ocean than it does on land, if it breaks down at all. Plastic bags
may “break down” in about 20 years, but that is how long it takes them to break into small pieces. Plastic never
breaks down as it cannot turn into natural elements or be digested by any creature on Earth. “Biodegradable”
plastic doesn’t always degrade into natural elements – some only break down under certain conditions, but those
conditions may not be present in the ocean. “Compostable” items may require an industrial composting facility
to break down.
Marine Debris Data
Looking out over the ocean, there might not appear to be a marine debris problem, so it is helpful to use
concrete numbers when discussing this issue. A great place for these numbers is the Ocean Conservancy, where
you’ll find cleanup results from every state and country that participates in the International Coastal Cleanup:
http://www.oceanconservancy.org/our-work/marine-debris/. Other resources:
•
•
•

NOAA (data, projects, fact sheets, activity sheets): marinedebris.noaa.gov
Marine Debris Listserv: https://marinedebris.openchannels.org/marinedebris-listserv
Blue Ocean Society cleanup data (including data on cleanups from Naturalist Workshop):
nhmarinedebris.org

About Blue Ocean Society for Marine Conservation – Portsmouth, NH
Our mission is to protect marine life in the Gulf of Maine through research, education and inspiring action. Our
major programs include education and research aboard NH and MA whale watch vessels, working with community
volunteers to conduct over 200 beach cleanups each year, detecting and removing underwater debris, studying
microplastics on NH beaches, and conducting educational programs with our life-sized inflatable fin whale and at
our Blue Ocean Discovery Center in Hampton Beach, NH.

For more information, visit www.blueoceansociety.org,
check us out on Facebook (www.facebook.com/BlueOceanSociety), Instagram (blueoceansociety) or Twitter
(@BlueOceanSoc), or e-mail jen@blueoceansociety.org.

http://journal.nafo.int

The Importance of Sand Lance to Breeding, Migratory,
and Staging Seabirds in the Northeast
Sand lance are a small fish forage fish that provide a vital pathway
for energy to flow from lower trophic levels (plankton) to higher
trophic levels (predatory fish, birds, and mammals) in the marine
ecosystem. Recent research has determined that sand lance are a
key dietary item for several species of high conservation concern.
Sand lance are generally associated sandy sediments and shallow
water depths (<100 meters).
Research for Effective Management
In order to effectively manage sand lance, we must understand their
ecology and what factors influence their abundance and distribution
in the Northwest Atlantic (NWA). Additional research is needed
Endangered Roseate Tern with sand lance.
to understand the ecosystem role of sand lance in the NWA, how
©Ron d’Entremont
climate change is likely to influence the species, and what effect
potential offshore energy development or sand/gravel mining may have on the species. We know that
sand lance are a critical forage fish for many high priority species in this region (i.e. endangered
roseate terns, humpback whales, bluefin tuna) and we need to understand how current and potential
changes to the marine ecosystem are likely to influence sand lance before we add any additional
stressors. We have an opportunity to proactively manage a species that is not currently targeted for
commercial harvest in the US. Species such as menhaden and herring are already closely managed in
the northeast and mid-Atlantic regions, and management plans must balance the ecosystem needs for
the fish with those of commercial extraction. We also have an opportunity to learn from the United
Kingdom, where overharvesting of sand eels led to
significant population crashes in
several species of seabirds.

This map shows the location of managed tern colonies across the northeast. Observations conducted
at the colonies document which diet items are fed to seabird chicks, how often the chicks are fed, and
how many of the chicks survive to fledge from the island. For colonies in southern New England and
New York, sand lance is consistently the primary diet item fed to chicks. In more northern colonies,
use of sand lance varies annually but managers have determined it is still a key dietary item for
several species of seabirds.

Seabird Management &
Monitoring
Federal and State Agencies and
NGOs currently manage 19 tern
colonies between New York and
Nova Scotia. These islands have
seasonal staff monitoring the
colonies, controlling predators,
managing habitat, and
conducting research for 10-12
weeks each summer. As a result
of these management activities,
over 95% of the terns in the
northeastern US nest on one of
the managed colonies. Many
colonies have long-term datasets
on colony size, diet composition,
feeding rates, productivity rates,
survival and recruitment rates.

Roseate Tern
Roseate Terns are listed by the U.S. Fish and Wildlife Service and the states of Maine, New Hampshire,
Massachusetts, Connecticut, and New York as an endangered species. The breeding distribution for this
species ranges from NY to Nova Scotia, and in 2017 the population supported 4,495 pairs of Roseate
Terns. Over 90% of the terns nest on three islands: Great Gull in New York and Bird and Ram Islands in
Massachusetts. In many years, sand lance represent at least 75% of the dietary items fed to Roseate Terns
chicks.
Common Terns
Managed tern colonies between New York and the
Gulf of Maine support 41,500 pairs of Common
Terns. While terns nesting in the Gulf of Maine
feed their chicks a diet consisting of up to 50%
sand lance, common terns in southern New
England and NY frequently feed their chicks a diet
consisting of 70-90% sand lance.
Not Just Breeding Terns
Adult Common Tern and chick. USFWS
Recent efforts to understand post-breeding
movements in Roseate Terns have shown that 75-85% of the North American population of Roseate Terns
stage (rest and refuel) on Cape Cod National Seashore each fall. The
terns also use several other locations on Cape Cod, but may remain
in the area from mid July until October. Researchers also determined
that 50% of Roseate Terns too young to breed also spend the summer
on the Cape. The only prey item researchers have observed the terns
feeding on is sand lance. Migratory common terns from across the
northeast also stage on Cape Cod each fall to feed on sand lance.

Great Shearwater. USFWS

Atlantic Puffin
Atlantic Puffin reach the southern limit of their breeding distribution
in the Gulf of Maine where 1,050 pairs breed in Maine and 5,400
pairs breed in New Brunswick. The amount of sand lance fed to
puffin chicks varies significantly among the colonies. On Machias
Seal Island (NB) puffins fed their chicks a diet items consisting of
90% sand lance in 2015, with sand lance frequently representing
>50% of diet items in recent years. Within Maine, sand lance have
been observed representing up to 30% of diet items fed to puffin
chicks.

Non-Breeding & Migratory Seabirds
Millions of waterbirds and seabirds utilize the coastal and offshore
waters of the eastern US and Atlantic Canada each year. These birds
need reliable access to forage fish to complete their annual
Atlantic Puffin. Kirk M. Rogers
migration. Monitoring efforts have documented over 20 species of
birds consume sand lance. The States of New York, Connecticut, Rhode Island, Massachusetts, New
Hampshire, and Maine have identified 14 species of seabirds as Species of Highest Conservation Need.

Atlantic Marine Bird Cooperative

For additional information,
please contact:
Linda_Welch@fws.gov or
Holly Goyert:
HGoyert@umass.edu

The role of sand lance in the Northwest Atlantic ecosystem
Sand lance are small fish (<20 cm) that play an important
functional role in marine ecosystems throughout the Northwest
Atlantic Ocean (NWA) where two species are present. In the
Northern Hemisphere, sand lance are considered to be a
“quintessential forage fish”, serving as a nutritious source of prey
for a wide range of marine predators including seabirds, fish, and
marine mammals.
Although it is known that sand lance serve as an energy conduit
linking upper and lower trophic levels, specific aspects of their
regional ecology, population dynamics, and vulnerability to current
and future stressors are poorly understood. This is in part because
their small size, elongate body form, and unique behavior of
burrowing into the seabed make them difficult to sample, using
typical survey methods.

NOAA

The Northwest Atlantic is home to
two species of sand lance:
Ammodytes americanus, a primarily
inshore species, and A. dubius, a
primarily offshore species.

D. Wiley

D. Wiley

D. Wiley

Sand lance form dense schools that appear to fluctuate widely in
abundance and distribution over seasonal, annual, and decadal
scales. Unlike most forage fishes, sand lance are strongly
associated with bottom habitats comprised of clean sandy
sediments located in relatively shallow water depths of <100
meters. This “place-based” aspect of their ecology can make them
a spatially predictable resource for predators, but also increases
their vulnerability to climate change and other human impacts
such as overfishing, sand mining, and oil spills.

Ongoing field studies on Stellwagen
Bank National Marine Sanctuary are
bringing together federal and
academic scientists to improve
understanding of sand lance
distribution and abundance relative
to top predators.

A changing ecosystem

The abundance and distribution of
commercially valued fishes such as
Atlantic Cod and Bluefin Tuna, as well as
species of high conservation concern like
Great Shearwaters, Humpback Whales,
and endangered Roseate Terns have been
associated with sand lance availability.
Multiple predator species congregate and
benefit from facilitative interactions when
foraging on sand lance.

Rapid changes are occurring in the NWA region
including shifts in environmental conditions, altered
species distributions, and changes in the intensity
and types of human activities. Given these increases
in potential stressors, a better understanding of the
biology, population dynamics, and ecosystem role of
sand lance is needed to inform relevant
management and conservation efforts.

Sand lance: Conservation and management implications
In May 2017, a multidisciplinary, international workshop
convened 55 scientists, natural resource managers, and
conservation practitioners from 15 state, federal, academic,
and non-governmental organizations with interest and
expertise in sand lance ecology.
Presentations covered emerging research on the importance
of sand lance as prey, community spatial ecology, vulnerability
to climate change, and new frontiers for forage fish
management in the Mid Atlantic and New England regions.
Additionally, scientists from the United Kingdom provided
lessons learned from a parallel ecosystem, where a large
commercial sand lance fishery has been implicated in
reducing the number of breeding pairs and the productivity of
local seabird colonies.
Overall, the workshop and subsequent synthesis activities
have focused on five primary themes related to sand lance
in the NWA:
• Biology and life history
• Trophic ecology and behavior
• Habitat, distribution, and population dynamics
• Ecosystem services role
• Human and environmental threats

How will results be applied?
Working group efforts are building
partnerships, informing new research, and
helping guide conservation and management
efforts for sand lance and their predators in
the NWA region. Results are expected to be of
particular interest to regional Fishery
Management Councils, regulatory agencies,
fishing communities, conservation and coastal
development groups.

K. Yakola

This work is being conducted in
cooperation and with support
from USFWS, NOAA Stellwagen
Bank National Marine Sanctuary,
DOI Northeast Climate Science
Center,
Boston
University,
University of Massachusetts
Amherst, and the Woods Hole
Oceanographic Institution.

A 2-day expert workshop held at the
Parker River National Wildlife Refuge
in Massachusetts brought together 55
participants from around the world to
discuss the ecological role of sand
lance.

Next steps
Workshop outcomes are being
combined with a comprehensive
literature review, insights from
ongoing field and laboratory work,
and new analyses of long-term
datasets to summarize the current
state of knowledge.

For more information contact:
Michelle Staudinger, DOI Northeast Climate Science Center (mstaudinger@usgs.gov)
Linda Welch, Maine Coastal Islands NWR (Linda_Welch@fws.gov)
Dave Wiley, Stellwagen Bank National Marine Sanctuary (David.Wiley@noaa.gov)

Orcas in the U.S
About orcas:
Orcas, also known as killer whales, are the largest species of dolphin.
They are considered one species worldwide, though there are ten known
ecotypes, distinct types of orcas that differ in their diet, behavior, dialect,
and culture. Genetic research indicates that these differences extend to
the genetic level, and orcas worldwide may soon be divided into subspecies or even separate species.

Image: Rob Lott/WDC

Image: NOAA Fisheries

Orcas in the North Atlantic?
Orcas are very cultural – mothers teach their young what to
eat, where to swim, and how to vocalize. And like all whales,
orcas follow their food. They are primarily found in cold-water
areas with high productivity. They are most abundant, and
most diverse, around Antarctica. The two ecotypes of orcas
in the Eastern North Atlantic (around Iceland and Norway)
eat herring or other marine mammals.
Orcas off the US East Coast probably eat fish and squid, and
are usually seen a hundred miles or more offshore where the
water is colder and more food is available. Orcas are picky
eaters, and only eat what’s on their traditional menu. They
are more abundant in coastal regions farther north, and we
are still learning about what these Arctic and Canadian orcas
eat, and how they are different from other orcas!

Who are the Southern Residents?
The only population of orcas in the US listed under the Endangered Species Act.
Intense capture efforts for the growing marine park industry in the 1960s and 70s
reduced this population by approximately 40%. Today they are struggling to
overcome modern threats and return to pre-capture levels.
• Resident orcas are fish-obligate; the Southern Residents prefer salmon (up to
98% of their diet).
• Highly social, live in tight-knit family groups where all offspring, both male and
female, stay with their mother for their entire lives.
• Three pods – J, K, and L – which consist of closely related families.
• Family groups are matriarchal, led by elder females who are vital to sharing
knowledge and ensuring the survival of their families.
• Only 76 Southern Resident orcas left in the wild today.
Vessel regulations for Washington State waters were
enacted in 2011. Boats are required to stay 200
yards away from orcas and avoid “parking in the
path” within 400 yards: bewhalewise.org

For more about orcas around the world, visit us.whales.org
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BEHAVIOR AND ECOLOGY OF THE
ATLANTIC WHITE-SIDED DOLPHIN
(LAGENORHYNC H US AC U T U S ) IN COASTAL
NEW ENGLAND WATERS
MASONT. WEINRICH
CYNTHIA
R. BELT^
DAVID
MORIN
The Whale Center of New England,
(formerly The Cetacean Research Unit),
P. 0. Box 159, Gloucester, Massachusetts 01930, U.S.A.
E-mail: mason@whalecenter.org

ABSTRACT
Atlantic white-sided dolphins (Lugenorbyncbus acutus) are among the most
abundant, and least studied, cetaceans in coastal New England. Between April
and October 1984 through 1997 we sighted 1,231 groups of Atlantic whitesided dolphins, primarily on Stellwagen Bank and Jeffreys Ledge (two shallow
glacial deposits along the coasts of Massachusetts, New Hampshire, and
Maine). Mean group size was 52 (+90.9), and was significantly larger from
August through October (71.9 k 111.4) than April through June (35.0 5
45.4). Calf sightings were uncommon until June and July, after which they
were present in over 50% of groups. Combined with observations of apparent
newborn calves, this confirms that early summer is an important calving
period. The presence of calves did not, however, solely account for the increase
in group size. Boat interaction (bow- and stern-wake riding) was the most
commonly recorded behavior (47.4% of sightings), followed by traveling
(31.4%), interactions with other cetacean species (27.6%), social interaction
(15.5%), and feeding (9.5%). While feeding was uncommon, one observation
of apparently coordinated “ball” feeding was seen with sand lance (Ammodytes
spp.) as the visible prey. Aerial behavior showed a positive correlation with
group size, although it was often impossible to tell whether the same dolphins
were leaping repeatedly. Eighty-eight dolphins were photo-identified using
either unusual body pigment or a distinctive dorsal fin. While several individuals were reidentified between years and between areas, no reidentifications
were made within a year in the same area. Unusually pigmented individuals
were much more likely to be reidentified than those with distinctive dorsal
fins, most likely due to higher visibility. We suggest that Atlantic whitesided dolphins are generally using the study area as transients in what appears
to be a large home range.
Current address: Mashornack Preserve, Nature Conservancy, Shelter Island, New York 11964,
USA.
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The Atlantic white-sided dolphin (Lagenorhyncbus aczztas) is a cold-water
dolphin endemic to the North Atlantic Ocean. It ranges from New England
to West Greenland in the western North Atlantic, and is found near the
British Isles, Norway, Iceland, and East Greenland in the eastern North Atlantic (Gaskin 1992). Like most delphinids, there is a slight sexual size dimorphism. In a mass stranding of 65 animals in New England, males reached
lengths up to 267 cm and 234 kg while females were recorded only to 243
cm and 182 kg (Sergeant et al. 1980). The species is characterized by a prominent white and yellow flank stripe ranging from behind the eye to the constriction of the caudal peduncle shortly before the start of the tail fluke.
Like most other members of the Lagenorhynchw genus, little is known about
the life history of this species. Most current knowledge comes from the work
of Sergeant et al. (1980), who reported on the members of two stranded groups
from the New England region and a few animals taken or found in other areas
of the Northwest Atlantic. Based on necropsy data, they concluded that the
pods examined contained more females than males, and a relatively small
number of juveniles. They suggested this to be evidence that juveniles of both
sexes are excluded from natal herds following weaning, and some males remained separate from herds for much or all of their lives. They also reported
calving to be highly seasonal, with births taking place from May to August
with strong peaks in June and July. The presence of females who were both
lactating and pregnant indicated that annual reproduction is possible in this
species. Stomach contents included common squid (Illex illecebrosus) and smelt
(Osmerm mordax) as the primary prey. Schevill (1956) and Katona et al. (1978)
also reported herring (Clupea harengus) as a common prey in New England
waters. Numerous other species including mackerel (Scomdw scombrm) and mesopelagic fishes have also been found in stomachs of individuals incidentally
caught in fishing gear operating in the Eastern North Atlantic, off Ireland
(Couperus 1998). Based on the distribution of Atlantic white-sided dolphins
(further referred to as white-sided dolphins) and what is known from baleen
whale species, CETAP (1982) and Gaskin (1992) hypothesized that American
sand lance (Ammodytes spp.) were also an important prey in New England
waters, especially the southern Gulf of Maine in the spring. Stomach content
data have not confirmed this contention.
Information from sightings of live animals at sea is extremely sparse. Schevill (1956) reported that sighting frequency was low off New England. Further
studies have mentioned an increase in white-sided dolphin abundance since
that time. Sergeant et al, (1980) stated that observation frequency had increased during the 1970s, although no data were offered to substantiate this
statement; Katona et al. (1978) reported that groups of white-sided dolphins
were unusually common in 1976, which they felt could have been related to
warm water temperature or an increased level of silver hake (Merlucczus bili-
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nearis); and CETAP (1982) reported them to be the fourth most commonly
sighted “small whale” in the study area from Virginia to Maine from 1979 to
1981, and the most numerous in total number of individuals sighted. Whether
these reports indicate a true increase in abundance, a distribution shift within
their range, or insufficient sighting effort prior to the 1970s remains unknown.
Katona et al. (1978) and Gaskin (1992) also noted that on several occasions
dolphins were associated with feeding fin whales (Bakaenoptera physalzls) and
humpback whales (Megaptera novueangliae). CETAP (1982) reported that dolphins were “often” observed bow riding ahead of whales during multispecies
sightings.
The ability of white-sided dolphins to move through a wide-ranging area
was recently documented by Mate et al. ( 1 9 9 4 , who satellite-tracked an Atlantic white-sided dolphin for a >300-km straight-line distance in 64.3 h.
Since this animal was a rehabilitated individual rereleased to the wild, however, its behavior may not have been similar to that of a non-affected individual.
While group sizes for this species have not been generally reported, CETAP
(1982) reported a mean of 54.3 individuals per sighting. Virtually no other
details of live animal behavior have been published. In this paper we present
the results of a 12-yr study on Atlantic white-sided dolphin sightings in the
southern Gulf of Maine.

METHODS
Data on white-sided dolphins were collected from commercial whale-watching vessels and dedicated platforms from 1984 to 1997 on Stellwagen Bank
(1,644 effort days) and from 1986 to 1997 on Jeffreys Ledge (494 effort days),
both in the southern Gulf of Maine (Fig. 1). A small number of identification
photographs and ad hoc behavioral notes were also used from 1982-1983.
Both Jeffreys Ledge and Stellwagen Bank are high-relief glacial deposits. Stellwagen Bank has a uniformly sandy bottom with depths ranging from 18 to
37 m, while Jeffreys Ledge has a mixture of sand, gravel, and rocks along the
sea floor and depths ranging from 45 to 61 m. Predominant marine mammal
prey has generally been sand lance on Stellwagen Bank (Overholtz and Nicolas
1979; Hain et al. 1982, 1995; Weinrich et al. 1997), although some herring,
mackerel, and squid are also present. On Jeffreys Ledge, primary marine mammal prey is herring, but squid and mackerel are also present (Weinrich et al.
1997). Both areas are high concentration areas for Atlantic white-sided dolphins (CETAP 1982, Selzer and Payne 1988).
Commercial whale watches operated out of Gloucester and Boston, Massachusetts (Fig. l), on a daily basis (weather permitting) from mid-April to late
October of each year. Daily coverage usually included four or more whalewatching excursions, each of which typically spent 90-120 min in areas where
whales were likely to be present, and another 60-90 min each way in transit
to or from these areas. Commercial whale-watch boats were typically 20-30
m long, and powered by one to four diesel engines. The destination of each
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Figure 1 . Primary study areas. Jeffreys Ledge contour line is 55-m isobath; for
Stellwagen Bank, contour line is 33-m isobath.

cruise (Stellwagen Bank or Jeffreys Ledge) was determined by the suspected
or known location of whale concentrations. Stellwagen Bank was heavily emphasized from 1988 to 1992 and in 1997, with coverage of the two areas
approximately equal in 1986-1987 and 1993-1996.
In addition to whale-watch vessels, observations were supplemented by dedicated cruises aboard a 6.1-m outboard-powered or an 8.3-m diesel-powered
vessel. Excursions lasted for 4-12 h. While these cruises were also focused on
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Jeffreys Ledge or Stellwagen Bank, they allowed a much more thorough survey
of the entire area than the whale watches.
A small number of sightings of white-sided dolphins took place in areas
outside of either Jeffreys Ledge or Stellwagen Bank. These were focused in the
50-fathom (96-m) contour just north of the Great South Channel off Nantucket, MA, and the waters between Stellwagen Bank and Jeffreys Ledge.
These sightings were included in our general database for population descriptions. In cases where data are segregated by habitat, however, these sightings
are discarded due to their small sample size.
When Atlantic white-sided dolphins were sighted, a decision was made
whether or not to approach them. If the group was not approached, their
location was noted, but no additional data were recorded unless the group was
less than 100 m away. In these cases an estimate of the number of dolphins
present was made.
If a decision was made to approach the dolphins, two observers recorded
information about the group, including: the LORAN position at five-minute
intervals; estimated number in the group; travel direction; spatial structure (a
uniformly spread single group or pockets of small subgroups with obvious
spatial separation of at least 200 m between closest individuals); relative size
class (small, medium, or large) of the dolphins present, visually estimated, and
which size was most prominent (categorized as calf, -1 m; small, 1-1.5 m;
medium, 1.5-2 m; and large, >2 m); presence or absence of calves, and their
estimated number. The presence or absence, and number of displays of the
following behaviors were also noted: bow- or stern-wake riding (for these we
also recorded the size of animals engaging in the activity), tail slapping, chin
slapping, simple leaps, and acrobatic leaps (those involving twists and turns
in the air); whether potential prey was present and, if so, of what species; the
most prominent overall behavioral categories of the group (see below); whether
the dolphins were associated with other cetacean species (e.g., bow-riding the
other species, or staying in their immediate vicinity) and, if so, the species
and behavior of the associated animals. Most dolphin approaches lasted between five and ten minutes, although some observations of up to thirty minutes were included in the data set.
Behavior was broken into the following simple categories:
Traveling-Swimming at consistent speed without spending notable time
at any single location.
Boat interaction-Riding or surfing on the bow- andlor stern-wake of the
vessel.
Presarnedfeeding-Dolphin group showing little, if any, lateral displacement
for five minutes or more, with individual dolphins circling around and remaining in an area less than 300 m diameter (direct feeding was actually
observed only once).
Dolphin-other species interaction-A group of dolphins both in the immediate
vicinity of, and coordinating their behavior with, individuals of another species
(e.g., surfacing and diving in synchrony, moving in the same direction, etc.).
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Figure 2. Examples of distinctively marked Atlantic white-sided dolphins, including both distinctively pigmented individuals and those with distinctive dorsal fin nicks
and notches.

Social interaction-Dolphins repeatedly jumping or tail slapping, rolling
with each other, or clearly focusing on interactions between each other.
Other-Any other behavioral category.
Data were analyzed using SPSS/PC version 4.1. Parametric statistical tests
were used throughout, with a significance level of P = 0.05. Pair-wise mean
comparisons were made using independent t-tests except where noted. All
sighting where group size was recorded were included in the overall database.
Because data forms had varying degrees of completeness, sample sizes for each
analysis varied considerably, and are given throughout the paper.
If observers noted any distinctive dolphins, an attempt was made to photoidentify them. Two classes of distinctive individuals were noted (Fig. 2). Some
animals were immediately recognizable through highly prominent marks, including partly missing dorsal fins or large amounts of white pigment on the
dorsal fin or flanks. This white coloration has been noted in several other
odontocete species (Hain and Leatherwood 1982), although it is unknown
whether it is a permanent, genetically determined pattern [similar markings
were attributed to partial albinism in dusky dolphins (Lagenorhynchzlsobsczm~~)
by Van Waerebeek (1993)1, or whether it has an environmentally determined
origin (and is therefore possibly variable over time). We also attempted, where
possible, to photograph animals with distinctive dorsal fin nicks or notches.
This technique has been used in many species of coastal dolphins with great
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Figure 3. Mean number of Atlantic white-sided dolphin groups seen per day on
Stellwagen Bank and Jeffreys Ledge by year, 1986-1997.

success (Wells et al. 1987; Wiirsig and Wiirsig 1977, 1980; Wiirsig and
Jefferson 1990).

RESULTS

Sighting Frequency
Atlantic white-sided dolphins were seen a total of 1,231 times between

1986 and 1997. Of these sightings, 729 (59.2%) were on Stellwagen Bank
(or 0.4 groups/day throughout the study), 425 (34.5%) were on Jeffreys Ledge
(or 0.9 groups/day throughout the study), and 77 (6.3%) were in other areas.
No significant trehd in annual sighting frequency (based on mean number of
groups seen per day) was detected either for the entire study area (r2 = -0.12,
P = 0.99), or Jeffreys Ledge (r2 = 0.09, P = 0.33), while Stellwagen Bank
showed a significant decrease (r2 = -0.34, P = 0.05; Fig. 3).

Group Size
The mean group size of all sightings of Atlantic white-sided dolphins was
52.4 (SD = 90.90, n = 985, range 2-2,500). When broken down by month,
however, mean group sizes showed a significant increase through the year
(ANOVA test, F = 10.32, df = 6, 1,096, P < 0.001), from a low of 25.7
(SD = 30.54, n = 136) in June to a high of 89.5 (SD = 164.35, n = 151)
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Figtlre 4. Mean group size of Atlantic white-sided dolphins by month, 1984-1995.
Error bars represent one standard deviation, and total sample size of each month given
on top of bar.

in September (Fig. 4). Group sizes showed no significant difference from April
to June (ANOVA test, F = 1.94, df = 2, 331, P = 0.145) or from August
to October (ANOVA test, F = 1.91, df = 2 , 508, P = 0.149), indicating
that there was a sudden, rather than gradual, increase in group size during
the second half of the field season. There was also a significant difference in
group size based on habitat through the season: on Jeffreys Ledge mean group
size was 74.0 (SD = 131.85), while on Stellwagen Bank the mean group size
was only 40.1 (SD = 53.03, t = 6.18, P < 0.001).
Group size also varied based on the presence or absence of calves in a group.
When calves were present, mean group size was 76.0 (SD = 121.19, n =
460) animals, whereas without calves it was 36.0 (SD = 55.71, n = 643) (t
= 4.74, P < 0.001; Table 1). Since the presence of calves also has a seasonal
effect (see below), we tested group size by month both with and without
calves. In both cases, a significant increase in group size was seen through the
season (with calves: ANOVA test, F = 4.71, df = 6 , 454, P < 0.001; without
calves: ANOVA test, F = 4.49, df = 6 , 635, P < O . O O l ) , indicating that
seasonality alone did not account for the difference in calf and non-calf groups.
Dolphin groups were also found to vary in size depending on behavior (n
= 470). Dolphin groups were significantly larger during travel, dolphin-boat
interactions, and social interaction, than during feeding and dolphin-other
species interactions (1-way ANOVA, F = 2.74, df = 6 , 463, P = 0.01).
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Table 1. Mean group size by month for groups with and without one or more
young-of-the-year calves. Stellwagen Bank and Jeffreys Ledge.

Mean (SD, n) dolphin group site
Calf present
Calf absent
32.49 (47.90, 1 1 5 )
29.11 (18.85, 9)

Month
April
May

42.08
38.48
48.18
94.35
116.23
104.58
75.98

June
July

August
September
October
Total

(49.90, 12)
(39.28, 52)
(60.03, 133)
(118.51, 163)
(205.31, 7 9 )
(113.49, 1 2 )
(121.19, 460)

35.56
17.74
31.78
41.93
60.25
27.89
35.95

(43.05, 62)
(19.77, 84)
(42.17, 125)
(61.91, 167)
(93.60, 7 2 )
(30.95, 18)
(55.71, 643)

Calf Presence
Calves were recorded in 460 of 1,112 observed groups (41.4%). Calves were
uncommon in April (7.2% of all groups had at least one calf present) or May
(19.3% of groups), but were more common during June (38.2% of groups)
and July (5 1.5% of groups). From July through September, calves were present
in close to or slightly above 50% of all groups sighted, with a slight dropoff during October (Fig. 5).
Our observations support the contention that some calving takes place during the early summer period. O n 12 July 1994 we observed a very small
dolphin, estimated at approximately 1 m in length, at close range for several
minutes. The dolphin had a slightly bent dorsal fin and numerous dark rings
around its body, which we assumed to be fetal folds. It surfaced to breathe

60

~
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Percentage of observed Atlantic white-sided dolphin groups containing
least one calf by month, 1984-1995.

Figwe 5.
at

August
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Month
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Predominant size categories of Atlantic white-sided dolphins by area.

Predominant
size-

class
Large

Medium
Small
Even Mix

Total

Number of groups
Stellwagen

Jeffreys

69
126
42
20
257

28
123
36
10
197

almost vertically, rather than in the more fluid horizontal motion typical of
most dolphins, and cleared the water to the dorsal fin repeatedly. Throughout
the observation of 20 min, the small dolphin stayed within 2 m of an adult
(visually estimated). Its appearance and awkward behavior indicated to us that
the calf was probably no more than a few days old, and was most likely
accompanying its mother. Similarly, observations of very small dolphins, approximately half the size of the accompanying adult, increased suddenly during
July each year.
Size of Individual Dolphins
Predominant dolphin size was recorded in 478 groups, of which 260
(54.4%) groups were dominated by medium-sized animals, 104 ( 2 13%)were
predominantly comprised of large animals, 84 (17.6%) were predominantly
small animals, and 30 (6.2%) were an approximately even mixture of individuals of all sizes. There was a significant difference in predominant size-class
between Jeffreys Ledge and Stellwagen Bank (x2 = 12.89, P = 0.005; Table
2 ) , with Jeffreys having a higher proportion of medium-sized animal groups
(62.4% of 197) than Stellwagen (49.0% of 257 sightings), and a lower proportion of large animal groups (14.2% on Jeffreys and 26.8% on Stellwagen).
Proportion of small animal groups and even mixes were similar between the
two habitats.
Behavior
Behavioral categories-Dolphin behavior was recorded in 470 sightings. In
151 sightings more than one behavior was recorded. Boat interaction was the
most common behavior (223 cases, or 47.4% of the 470 sighting subsample),
followed by traveling (148 cases, 3 1.4%), and dolphin-other species interactions (130 cases, 27.6%). Less common behavioral categories were social interactions (73 cases, 15.5%), feeding (45 cases, 9.5%), and “other” (2 cases,
0.4%). No significant difference in the frequency of behaviors was found between the two habitats (xz = 3.34, P = 0.65; Table 3).
Boat interactions-Bow-wave
riding was recorded in 341 of the 403 cases
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Table 3.

The number of observations of different dolphin behaviors by area.
Number of observations

Behavior

Stellwagen

Travel
Boat interactions
Feeding
Other species interaction
Social interaction
Other
Total

82
103
27
130
35
2
318

Jeffreys
58
97
15
69
32
0

257

Total

148
223
45
55
73
2
6 21

(84.6%) where the presence or absence of bow riding was noted. In 175 cases
the predominant size of individuals engaged in bow riding was noted. Of
these, 84 (48.0%) were large animals, 7 1 (40.6%) were medium-sized, and
19 (10.8%) were predominantly small animals. There was a significant difference in the size breakdown of bow-riding dolphins between Jeffreys Ledge
and Stellwagen Bank, with proportionately more large animals and fewer small
animals bow riding on Jeffreys Ledge (x2 = 10.13, P = 0.004). Only one
instance of a cowlcalf pair bow riding was noted. The mean number of animals
bow riding was 8.4 (SD = 6.99, n = 166).
Stern-wake riding was also prominent, occurring in 269 of 316 cases where
presence or absence was recorded (85.1%). Once again, large (41.7%) and
medium animals (46.0%) predominated in this activity, although there was
no significant difference in predominant size between the two habitats
=
2.31, P = 0.31). A mean of 6.4 (SD = 10.69, n = 135) animals rode the
stern wake.
Aerial behavior-Aerial behavior, or jumping, was broken into two categories: simple and complex leaps. Simple leaps were those that did not involve
any spinning or twisting, but rather involved the dolphin clearing the water
and re-entering it with a smooth arc. Complex leaps were typically higher,
and involved twists and turns while in the air. Overall, aerial behaviors were
recorded on 319 of 373 (85.5%) sightings.
When leaps were seen, they were often repeated. Mean number of simple
leaps was 8.8 (SD = 7.5, n = 130), while the mean number of complex leaps
was 5.8 (SD = 7.53, n = 77). Numbers of leaps in each category showed a
significant positive relationship to group size (simple leaps: rz = 0.47, P <
0.001; complex leaps: r2 = 0.48, P < O . O O l ) , indicating that numbers of
leaps increased as group size increased. While we attempted to determine
whether the same animal was leaping more than once, the time between jumps
and the rapid movements of individuals made it impossible to assess this
factor. Mean group sizes were significantly larger when leaps were present (2
= 92.7, SD = 122.70 individuals in the group when leaps were present; R
= 27.7, SD = 36.48 when leaps were noted to be absent [n = 3737).
Associated species-Many associations between dolphins and other species
consisted of the dolphins apparently “bow riding” the pressure wave of swim-

(x’
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ming whales. Dolphins were associated with other species on 190 sightings.
Of these, 107 (56.4%)were with fin whales, 78 (41.0%)were with humpback
whales, and 5 (2.6%) were associated with long-finned pilot whales (Gfobicephafa melas, see Baraff and Asmutus-Silvia 1998). The large whale associations
typically represent the dolphins traveling immediately ahead of, and most
likely “bow riding” the whale. Between the two larger baleen whales, a significant difference was found between our two study areas (x2 = 6.43, P =
0.04). On Stellwagen Bank fin whales comprised 52.4% of the 101 associated
species sightings, while fin whales accounted for 68.9% of the 77 associated
species sightings on Jeffreys Ledge.
Humpback whales appear to be disturbed by the presence of white-sided
dolphins. High frequencies of trumpet blows, tail slashes, and aerial activity,
all associated with agonistic activity in other studies of humpbacks (Watkins
1967, Baker and Herman 1984, Weinrich et af. 1992) were recorded in many
sightings.
Feeding-Although feeding behavior was inferred on 45 occasions, feeding
behavior was seen only once. O n 20 December 1997 a group of 35-50 Atlantic
white-sided dolphins were observed on Stellwagen Bank. During this observation mainly large (presumably adult) dolphins circled a dark rippling area
on the water. Closer inspection revealed a dense aggregation of sand lance
(Ammodytes spp.) that appeared to be corralled by a subgroup of 10-12 dolphins. Dolphins (including one mother-calf pair) sporadically rushed through
the center of the school, presumably feeding on the balled fish.
Photo-identiJication
Photographs of Atlantic white-sided dolphins were taken in 114 groups,
for a total of 163 images. Of these, photographs of sufficient quality to allow
reidentification were obtained of 88 individually distinctive dolphins. Of these,
32 had anomalous pigmentation on their bodies, including 10 animals that
had substantial amounts of white pigment on their bodies, and six that had
primarily or totally white dorsal fins. The other 56 dolphins had notches or
other deformities in their dorsal fin. Five dolphins, four of which had unusual
pigment, were photographed more than once, and one was photographed three
times (Table 4). Whereas there were a number of between-year matches of
individuals moving between Stellwagen Bank, Jeffreys Ledge, and the Great
South Channel, there are no within-year matches of any dolphin. Two dolphins
were matched in consecutive years. The longest interval between matches was
five years.
DISCUSSION
Atlantic white-sided dolphins are common visitors to the southern Gulf of
Maine. Their sighting frequency has remained high throughout the 12-yr
study period, although it dropped sharply on Stellwagen Bank starting in
1994. This corresponds with a similar drop in the number of humpback whales

Same dolphin.
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07/07/82
10115/88
07101/86
05/05/84
09/02/87
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White Pigment
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Resightings of photo-identified Atlantic white-sided dolphins.

Distinctive mark

Table 4.

P

h
Y
b

244

MARINE MAMMAL SCIENCE, VOL. 17, NO. 2, 2001

seen on Stellwagen during a similar period (Weinrich et al. 1997) that was
hypothesized as being related to a decreased abundance of sand lance.
Although dolphin groups were frequently sighted in the two study locations, no individual or group showed any indication of being either a shortor long-term resident during any season. No animal was seen more than once
during any year. The lack of residency in our study area would suggest that
Atlantic white-sided dolphins, and perhaps other oceanic delphinids, may travel broadly year-round throughout their range.2 Alternately, despite the frequency of sightings, the study area may merely not be one that is transited
between two residential locations.
Dolphin groups were not sighted with equal frequency throughout our field
seasons. Sightings were relatively common in April, when we started our effort,
but were relatively uncommon during May and June. From July onward,
however, sightings were relatively commonplace, with group sizes generally
much larger than those seen in the earlier part of the year. Two possibilities
could explain the larger group sizes: either smaller groups combine into larger
“super-pods’’ as the season progresses, or two populations each with different
social patterns use the area at different times of the year. The relatively few
between-year resightings of even very distinctive animals indicate that individual dolphins rarely return to an area annually. Stranding data, however,
suggest that wintedspring groups may be made up primarily of adult males,
while summer groups are predominantly females and young, with some males
present,3 suggesting that our sightings through the different seasons represent
different population components.
As expected for non-resident dolphins, the predominant behavior of many
groups was traveling. Often dolphins moved at three to six knots, and traversed a relatively large distance even during a brief observation. They were
most often seen traveling in a southerly direction (southeast, south, or southwest). The number of groups in which feeding was the prevalent behavior was
small also, as might be expected from transient animals.
On Stellwagen Bank the lack of observations of feeding might also be
explained if, contrary to popular assumptions, sand lance are not a major prey
item for white-sided dolphins. Sand lance have never been found in the stomachs of Atlantic white-sided dolphins, whether from stranded animals in the
northeastern United state^,^ incidentally-caught animals captured in U.S. bottom-set gill net fisheries: or incidentally-caught animals in the northeast
Atlantic off of Britain (Couperus 1998). Since sand lance are small, and have
a thin bony structure, they may just be digested quickly and therefore be
underrepresented in stomach content data. Our lone observation of dolphins
feeding on what appeared to be balled sand lance on Stellwagen Bank suggests
Personal communication from Koen Van Waerebeek, Coupre 60, Gent B-9000, Belgium,
19 November 1999.
Personal communication from G. Early, New England Aquarium, Central Wharf, Boston,
MA 02110, 10 September 1998.
* Personal communication from John Nicholas, Northeast Fisheries Science Center, National
Marine Fisheries Service, Woods Hole, MA 02543, 23 April 1998.
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this possibility. Our single feeding observation also supports Wiirsig’s (1987)
theory of cooperative foraging through encircling prey.
Why dolphins are not seen feeding more often on Jeffreys Ledge is more
puzzling. Observations of fishing boats targeting herring in the areas where
whales and dolphins are seen suggest that even if herring were not the primary
prey of nearby whales, they were present in some numbers. Since surface evidence of feeding was also rarely observed throughout the range of dolphins
in the southern Gulf of Maine by CETAP (1982), it does appear that many
cases of feeding may be missed, and classified as another behavior (e.g., traveling).
Dolphins were observed to frequently ride the bow and stern wake of vessels
when in their company. The actual frequency of bow riding may be slightly
overrepresented, as (1) observers might not notice its absence, but will always
note its presence; ( 2 ) whale-watch boats often tried to solicit this behavior by
driving through dolphin groups in their direction of travel; and (3) the behavior, by definition, takes place close to the vessel and is therefore unlikely
to be missed. Atlantic white-sided dolphins were often involved in bow riding
only when the vessel was traveling in the direction the group had been heading
when they were initially sighted. If the vessel steered a course drastically
different than the travel direction of the group on approach after dolphins
started bow riding, the behavior would usually cease. As soon as the vessel
turned back on the course the dolphins had been heading, they resumed the
activity. We therefore concur with previous suggestions (Hayes 1953, Fejer
and Backus 1960, Lighthill 1970, Newman and Wu 1974) that dolphins may
be using this behavior as a way to increase traveling efficiency. Age, experience,
and/or rank in the group may have had some effect on which individuals
engaged in this behavior; hence, it was rare to see small animals or cow-calf
pairs in the pressure waves created by the vessel, while large and rnediumsized animals predominated.
Jumps and other aerial activities also seemed to be used in social contexts.
Jumps were more frequently seen in larger groups than smaller ones. We did
not note any particular social situations during which jumping appeared most
common, as Wiirsig and Wiirsig (1980) did in dusky dolphins (jumping
immediately after feeding). Hence, we cannot comment on the role aerial
activity may play in dolphin society, nor whether one or more animals in the
group most often did it. In addition to jumping, lob-tailing was also seen,
although it was much less common than jumping. The same individual often
carried out lob-tails repeatedly in a short period of time.
The results of our photo-identification work indicate widespread movements
of Atlantic white-sided dolphins. Despite intensive daily within-area coverage,
no dolphin was resighted within a year. If the dolphins were resident over
either Stellwagen Bank or Jeffreys Ledge for even a brief period, one would
expect at least a few resightings of distinctive animals within a few days of
the initial sighting [as with humpback whales (Clapham et af. 1993, Weinrich
et af. 1997) fin whales (Seipt et al. 1989), and sei whales (Balaenoptera borealis;
Schilling et a/. 1992) in the same area} but that was not the case. Furthermore,

246

MARINE MAMMAL SCIENCE. VOL. 17. NO. 2 . 2001

when reidentifications did take place, it was often between two different study
areas.
We do, however, believe that there is a great discrepancy in the ability of
observers to notice, and photograph, unusually pigmented dolphins VJ. those
with smaller dorsal fin variations. There may be several reasons for this. Unusual white pigment was easily noticed, whereas a more subtle dorsal fin notch
or nick might be overlooked. Once spotted however, the white pigment of
the distinctively colored dolphin gives the photographer a distinct advantage,
as the light color can be followed below the surface as the dolphin travels
between respirations. In a normally pigmented animal mixed among many
others in the group, it was easy to lose track of a dolphin between surfacings,
and it was difficult to prepare a camera for an identifying photograph. We
feel this accounts for the comparatively large number of distinctively pigmented dolphin resightings despite the small number of individuals. While
we do not know for how long the distinctive coloration lasts, our longest
period between matches for this group was four years (in two cases); no change
was determined in that period, indicating at least some stability in coloration.
In general, due to the speed and unpredictable nature of the dolphins at
the surface, the lack of close approaches for most members of a group due to
time constraints (especially true of groups of more than fifty animals), the high
number of animals without such distinctive marks, and the difficulty in
matching subtle marks from a large population (the Gulf of Maine population
was estimated at over 36,000 animals in 1982 (CETAP 1982)), we feel that
this technique is of limited use in the study of Atlantic white-sided dolphins.
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