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EXECUTIVE SUMMARY

All available sources of information on the occurrence of marine mammaw sea
turtles in the waters of the Rhode Island study area—encompassing Nmaga@ock
Island Sound, Rhode Island Sound, and nearby coastal and continental sh&s—were

VoA N

es wmelct to the

Rhode Island Special Area Management Plan. Forty species of Ixrin‘qlammals ﬁurﬂes
-

combined to assess the distribution and relative abundance of those s

are known to occur in the area. Sixteen were categorized as 0 abundant (>10

S

records from all sources combined), six as regular (lO—ercords), @d eighteen as rare t0% met®

k. 4

accidental (<10 records). Eleven of those species—is, the mai:, and four sea y 4
M V N
turtles—are listed as Endangered or Threatened under the“ered‘Species Act. One

other species was present historically but is now extinct in the tlantic. Eight additional

species, including one Endangered sea e, are considered to be tical in the study
area—with one or more records nearby. arine mammal an

e species that

whn threats to the population.
ions for each of the forty species, sorted

occur in the study area. Finally, Priority 5 includes species that are clearly accidental in the study

area. For each species, we show the priority level (1-5), the occurrence classification relative to



the study area (common, regular, or rare), the ESA-listing status (Endangered, Threatened, or

unlisted), and the page number in the report where the full species account can be found.

F N

North Atlantic Right Whale (Priority 1A, Common, Endangeredm North
Atlantic right whale almost deserves to be in a category by itself. The spe‘one of the rarest
mammals in the world, there is serious concern about long-term popw{)n Vi‘gnd there is
known anthropogenic mortality from ship collisions, as well as fm_m?‘anglemel‘

-
commercial fishing gear. Right whales were hunted in south ngland until the Oth

S

Century. Shore-based whaling in Long Island took righiéles year-round, but catches pew
in spring during the northbound migration from calyifigigrounds off thgloutheastern U.S. to &

. . . M. N F N . “
feeding grounds in the Gulf of Maine. In recent years, rlgHVe occurred in southern

New England in all seasons, and in the SAMP area in spring a

‘or feeding for days oertJhan just transiting

There may be occasional
years when they linger in the SAMP a

through on migration.

may be present i ga i i mer. Their presense in the region varies a
great deal be ingsouthern New England in years when

Oommon in summe

ea Turtle (Priority 1B, Common, Endangered, p. 287): Leatherbacks
are the t y sea turtle species to be encountered in the SAMP area. Their occurrence is
during the warmest part of the year in summer and early fall. Although the areas where they can
be abundant are beyond the SAMP area, they can occur in the SAMP area, and they are a global

conservation priority with a Critically Endangered designation on the IUCN Red List.

X1



Sperm Whale (Priority 2, Common, Endangered, p. 87): Sperm whales are primarily
deep-water residents with a distribution at the shelf break and farther offshore. However, in

southern New England they frequently venture into nearshore areas. Sperm WhaIWe been

y 4

. e
Loggerhead Sea Turtle (Priority 2, Common, Threatened’%):‘“gh
loggerheads are much more abundant off the Northeast than leatkrlﬂs, they armely to

be seen in cooler and nearshore waters. It is possible for IOWO occur occa1s1om‘k

SAMP area in summer or fall. I’ W
N A 4

LN
o,
A | N y 4
. .. M. Y V an
Harbor Porpoises (Priority 2, Common, Unliste e hatbor porpoise is one

of three very abundant small cetaceans that are likely to occur tly in the SAMP area.
They can occur in the SAMP area in al sons of the year, but are to be most abundant in
spring when they are migrating towardMeeding grounds ntering areas in
the mid-Atlantic and/or offshore. \x

Atlantic White-sided Dolphin (PrmVCommon, isted, p. 171): The Atlantic
ree very abundangsmall cetaceans that are likely to occur
ey can occur in t P area in all seasons of the year, but are

hore and beyond the SAMP area.

seen in the SAMP area, mainly in the summer.

white-sided dolphi

. v . . . . .
during surveys, so their occurrence in the study area is known mainly from stranding records.

Harbor seals are the only marine mammal that can be considered as resident in Rhode Island.

Xii



They are common in fall, winter, and spring, and relatively rare in summer. They are known to

occupy regular haul-out sites on the periphery of Block Island, where they could be subject to

disturbance from development activities. F N
p PN

V 4

Sei Whale (Priority 3, Regular, Endangered, p. 67): Sei whales‘sem from the

larlwccasional

year. Their primary area of occurrence in the spring is to the east&n&rges Bam rare

occasions when sei whales do occur in southern New Engw it is not likely @n

study area in most years, but significant numbers may visit the area i

the SAMP area. ” o w
F N A N A 4
e N N y 4
. . D - , 4
Common Minke Whale (Priority 3, Common, , ): Common minke
whales are relatively abundant and widespread across the shel thern New England in

spring and summer, including within t MP area but mainly\/

Long-finned Pilot Whale (Priorit isted, p. 141): Long-finned pilot

whales are relatively abundant off southern widespread across the

shelf, but mainly on the o

the SAMP area.

Xiii



Blue Whale (Priority 4, Rare, Endangered, p. 49): Blue whales appear to occur only
accidentally within the study area. There were three sightings in 1990, which could all have been
the same whale, and one killed by a ship collision in 1998. They are mainly founme to the
north, with the nearest known population center in the Gulf of St. Lawrence.mar
winter range is believed to be in deep water beyond the shelf, including m&antic latitudes, so

A N

occasional migratory transits are possible. 45

y 4 A N
A | A N
Q -
Kemp’s Ridley Sea Turtle (Priority 4, Regular, Wﬂ, p- 303): Kerm“

sea turtles have been sighted off southern New Englancw a few times, including w1th1nw
SAMP area. Their main center of distribution is ofMastern Ihnd in the Gulf of y 4

v

Mexico. However, small juveniles—too small to be deteckaveys‘—are known to
utilize shallow developmental habitats around eastern Long Is d Cape Cod, and might

transit through the SAMP area.

. i : detected during surveys—are known to utilize
shallow deve 1 nd and Cape Cod, and might transit

detectability and species identification issues. They are probably more common than is apparent

Xiv



from the existing data, but still rarer than pygmy sperm whales. They are not likely to occur

within the SAMP area.

N
F X

Cuvier’s Beaked Whale (Priority 4, Rare, Unlisted, p. 107): All sixgfthe Notth
Atlantic beaked whales have distributions that are concentrated in very mﬂ‘erbeyond the
shelf break, and are unlikely to occur within the SAMP area. Howev ey al‘gn
additional level of management concern because they appear to kesp(lally sen‘s‘

F N
ies that are pr ‘
e
A 4
A 4

acoustic disturbance. Cuvier’s beaked whales are one of the

common off southern New England. I’ o
F N A N
A | N
. . . M h N y & 9 &
Blainville’s Beaked Whale (Priority 4, Rare, UnY): ATl six of the North
Atlantic beaked whales have distributions that are concentrate deep water beyond the

shelf break, and are unlikely to occur wighin the SAMP area. Howe ey all have an
additional level of management concern appear to be espe ensitive to
acoustic disturbance. Blainville’s beaked

most common off southern New England.

’ B , Unlisted, p. 107) All six of the North
trated in very deep water beyond the

s that are probably

Gervais e (Priority 4, R

ced Whale (Priority 4, Rare, Unlisted, p. 107): All six of the North

ave distributions that are concentrated in very deep water beyond the

southern New England waters are probably near the southern edge of their range.

XV



True’s Beaked Whale (Priority 4, Rare, Unlisted, p. 107): All six of the North Atlantic

beaked whales have distributions that are concentrated in very deep water beyond the shelf

break, and are unlikely to occur within the SAMP area. However, they all have an itional
level of management concern because they appear to be especially sensitive W
disturbance. True’s beaked whales are one of the three species that are ﬁst common
off southern New England.

[ —
e e
— e
A\ R

Striped Dolphin (Priority 4, Regular, Unlisted, ﬁ ed dolphins a@

the second most abundant cetacean species off the AtlaM:oast of ﬂk e U.S. after common & e
g N
dolphins. However, their distribution is mainly offsmry deep \m‘ over the contment;

slope, and it is very unlikely that striped dolphins would o ve SAMP area.
Gray Seal (Priority 4, Comm

iority 4, Unlisted, p. 247): Gray
stranding records from Rhode Island aMthern New Eng

e very common in the

wever, the

the rest of seuthern New England. However, the majority of individuals in the study area appear

to be juveniles dispersing from the main population centers of adult occurrence and breeding

Xvi



around Newfoundland and Greenland. The relatively frequent strandings appear to be simply a

component of natural juvenile mortality.

Py N
F N
West Indian Manatee (Priority 5, Rare, Endangered, p. 281): MaMy occur
accidentally in southern New England, with only four individuals known Lﬂ visited the
region since 1996. They are tropical and subtropical animals that rarelfavel'mf the
A | A N

<Q e
F A N
y o A N
. , 4 . U
Bryde’s Whale (Priority 5, Rare, Unlisted, p.’Bryde’s whales are tropical baw

whales that occur accidentally off southern New EMly two re‘ms are known—one &7
A4 L\ 4

sighting of a live whale in 1982 and some baleen collectev dredge sample in 1952.

Northern Bottlenose Whale (Rriority S, Rare, Unlisted,
Atlantic beaked whales have distribution ncentrated in very

shelf break, and are unlikely to occur witht@the y all have an

Carolinas.

: All six of the North

ater beyond the

Xvil



Killer Whale (Priority 5, Rare, Unlisted, p. 155): Despite occurring in the North

Atlantic from the tropics to the sub-Arctic, killer whales have been seen in southern New

Engl 1 10ns. o
ngland on only very rare occasions y %

y 4

False Killer Whale (Priority 5, Rare, Unlisted, p. 159): False kﬂ‘lales are
primarily tropical and subtropical inhabitants. A few animals were Wen iﬂ‘dized area
for short periods in three out of four summers in 1990-1993, poﬁbl‘e same groupieach time.

F A N
F o N A N
. o & _ e

White-beaked Dolphin (Priority 5, Regular, %ted p. 1§}) White-beaked dow

have mainly a cold-water distribution across the No tic. The nmt consistent center;

. . M Y LR
occurrence is in Nova Scotia.

Atlantic Spotted Dolphin (Priggity S, Rare, Unlisted, p.
dolphins are primarily tropical and subtr he U.S. mid-Atlan

in very deep slope water and farther offsh\x

ed Dolphin (PI‘lOI‘l
spotted dolphins g A opical and subtr@pical. Off the U.S. mid-Atlantic, they primarily
occur in very, ar and farther offshor

d, p. 279): Ringed seals are very abundant

oth species of spotted

primarily occur

Pantropical Spg are, Unlls , p- 221): Both species of

hich occur only accidentally in New England.

XViil



1. INTRODUCTION

The Rhode Island State Office of Energy Resources (OER), at the reques@vemor
Carcieri, has set a goal of obtaining 15% (150 MW out of 1000 MW) of the My needs
from renewable sources, particular wind and wave-energy resources. To r&is demand
requires approximately 450 MW of new energy-generating capacity’n théthent
nature of wind and waves. The focus has been on obtaining this merg‘wrom offsh@“hd farms

°
located in state and adjacent federal coastal waters. OER retas lied Technology

S

Management (ATM) to identify the most viable areas and energy development and asw

the potential energy generation for each of these sivﬂidentifiediviable sitesby
v k. 9 4 %, &

using Geographic

heir report concluded that

Center of Excellence for Offshore Renewable Energy is working cooperatively with the RI



Coastal Resources Management Council (CRMC) in developing the SAMP. The SAMP project
is being spearheaded by the URI Coastal Resources Center and RI Sea Grant.

As a component of the Ocean SAMP project, we proposed to collate and WG existing
data on the marine mammals and sea turtles that occur in the region. Our obj m
conduct detailed analyses and mapping of the spatial and temporal distribjgand relative
abundances of all marine mammals and sea turtles in the marine wat#’f thew Rhode

Island and adjacent areas, and to make recommendations for any‘utulvesearch thﬁt be
. . . yF WU A N
necessary. This report is the result of that analysis. A7 R W

S

The most recent reviews of marine mammal spei to Rhode Island were a summw

Cronan and Brooks (1968) and a checklist by AungOO). A 1‘lbr survey program tﬂ
R WY o' :
place between late 1978 and early 1982 (CETAP, 1982). vby the U.S. Dept. of the
Con

Interior, Bureau of Land Management (through the Outer

later moved from BLLM to the Mineral nagement Service). The
develop information on species diversity

Shelf studies program that
ive of CETAP was to




2. METHODS

2.1. Study area A

y 4

The area defined for the Rhode Island Ocean SAMP study include‘de Island Sound,

Block Island Sound, and adjacent continental shelf waters out to abWe SOWh (Fig 1).

Existing survey effort for marine mammals and sea turtles within,the SAMP study ageasis
]

relatively sparse, detectability of marine animals can be quit ing surveys, and

S

marine vertebrates are capable of long-distance movemi over shorf time scales. Develow

)\ 4
y 4
therefore requires looking at data over a significantly largévmtloﬂ, the process of
developing the relative abundance models (see 2.3.2) requires ing spatial data from well
cts from edge-effects

beyond the actual study area for effectigg,interpolation and to avoi
within the study area. Initially, data weMa very large area een 68°W and

74°W and north of 39°N. Data from that a i ve abundance models.

good understanding of marine mammal and turtle océugrenee with the P study area

A smaller area was used to extract the data j Is of occurrence and

al and shelf wategs south of New England between Cape Cod,
Long Island, Ne (Fig. 1). We shall refer to this area as

cnience and clarity.

creating simple maps

There wer

pes of data records included in this review, from a variety of

priginal sources.

southern New England waters since the late 1970s. Most of the existing survey data for the

region have been obtained and archived by the North Atlantic Right Whale Consortium



s used in analyzingimarine mammal and sea turtle

cean SAMP. The broadest area outlined in green

tracting data for‘the relative abundance modeling procedure.

area ene d in the red line is the Rhode Island study area defined for

e smalles outlined and shaded in pink is the formally defined
a. The

¢llow line shows the state waters boundary (3 nautical

metry shown is at 10-m contour intervals to 200 m, then at 100-

e University of Rhode Island Graduate School of Oceanography (Kenney, 2001),
with funding support from the National Marine Fisheries Service. By definition, in addition to

records of all target species (and sometimes non-target species) sighted, survey data include



detailed information on the track of the ship or aircraft and associated environmental conditions,
allowing for subsequent reconstruction of the survey and quantification of effort. The principal
sources of survey data in the NARWC database from the southern New England ereys in
1978-1982 by the Cetacean and Turtle Assessment Program (CETAP, 1982)ﬁzs\
specifically focused on right whales and multi-species stock assessmenwmucted since
the 1990s by the National Marine Fisheries Service’s Northeast Fislm,’ Sciewter
(NMFS-NEFSC, Woods Hole, MA), and aerial surveys for righwh&conducthS and
-

N
2006 by the Riverhead Foundation for Marine Research and’m’mion (Riverhead\

A w4
A 4
\ 4
y 4

LN
2.2.2. Sighting records ‘A

g

The NARWC database also includes substantial numbe

records that have no associated survey . Many of these represe ds collected during
CETAP or historical data that were aggr . Other sightings

and Education Sog I). The sightings came originally from the
Okeanos Oce , executive director; Okeanos is no

completed the task of deciphering Charles’ hand-written log entries and entering the data into a
computer spreadsheet. We have been unsuccessful thus far in getting more recent records from

the Frances Fleet.



2.2.3. Stranding records

Dead or debilitated marine mammals and sea turtles occasionally wash uWore, or
strand (Geraci et al., 1999). Sometimes apparently healthy animals (on occasMs)
strand, which, without human intervention, often results in mortality (seal‘lore likely to be
successfully “rescued” than cetaceans). Because of federal protectiogfhe w the early
1970s, all stranding response in the region is conducted by orga%atl% that havﬁsned

-
federal permits and that are part of the Northeast Regional S Mg NERS) network e
mammals) or the Sea Turtle Stranding and Salvage Netw (sea turtles). Network participw
within the region are: New York plus Block IslandMand—leead Foundation (whe
. . M. N F oo M
took over from Okeanos in the mid-1990s); Connecticut av Rhode Island—Mystic

several different

Aquarium and Institute for Exploration (Mystic, CT); Massach
organizations, with the mix changing the years. Both strandin rks are coordinated
from the NMFS Northeast Regional Oolh plete marine

mammal stranding database for Rhode Isl i ing Massachusetts)

region for baleen yhalcs e \ i r. James G. Mead at the Smithsonian
Institution, L of Natural History. taset included strandings, museum
tasets required careful removal of duplicate records that were included in

any of the older records in these datasets had only approximate

derive corrected latitude/longitude coordinates for records where mapping uncovered obvious

location errors (e.g., stranding and sighting records that mapped far inland or stranding records



that mapped offshore). The Smithsonian dataset included only cetacean records, so we did not
have a complete record of seal strandings prior to 1993. We were able to get pre-1993 seal
stranding records for Rhode Island only from the stranding program at Mystic AWm,
courtesy of Heather Medic, the stranding coordinator at that time. We were thain the

data from the sea turtle stranding network; the only turtle stranding records®wehad were a few in

the CETAP database, a few from the Rhode Island Sea Turtle Disen@emewrk, and 20
A | A N

records from Block Island tabulated in Nawojchik (2002). o S
. A 9
V o A 9
’I A A
2.2.4. Bycatch records & o w'
g N A N )\ 4
e N N
M. U ¢

Marine mammals are often captured accidentally i of normal operations by

commercial fisheries (Beddington et al., 1985; Woodley and L. 1991; Perrin et al., 1994b;
Northridge and Hofman, 1999; Northri 2002; Waring et al., 20
bycatch, includes both animals that are k imals that are relea

The NMFS Fisheries Sampling Branch (F ycatch data from

is incidental take, or

e from the gear.

d an extensive dataset of marine mammal
fidentiality issues with the individual

Circular 1 of the Newport Natural History Society by Edgar A. Mearns (1856-1916), an Army

surgeon and naturalist who was stationed at Fort Adams in 1899 and 1900. We have not seen that



publication. The second was by Roland C. Clement, Audubon Society of Rhode Island, in 1952.
It was simply a checklist, and included only terrestrial species. Two checklists were published
following Cronan and Brooks. The state Water Resources Board (WRB) publish%@hecklist of
all fish and wildlife species in 1976, but again included only terrestrial mamm et al.
(2001) published a checklist of the state’s mammals, including an up—to—d&of marine
species, as a chapter in the vertebrate volume of the Rhode Island Nw Hisf‘ryey’s

| k. N
a \ L N

ically have been us

“Biota of Rhode Island” series.

Because of their high economic value, the baleen wh
of substantially more scientific effort than other cetacew particularly valuable source iw
Glover M. Allen’s” 1916 monograph—The Whalesz of Newhglandz. Allen y 4

v F e N

v

A N
exhaustively reviewed seemingly everything that had beerVre hitn about whales in

New England, back to the earliest accounts from the colonial e specific records he

published were then painstakingly extr

d and computerized in t
database, through the efforts of marinek .

ithsonian Institution’s

Delphinidae (alsod ) i odontidae) in 1889. Another major source for
Allen (1916) merican whaling as part of a massive

ucated American naturalists of the Victorian era named “Allen”” who both published

d specifically on marine mammals, and it is easy to get them confused. Joel Asaph
pbably best known for his work on birds. He was the first curator of birds and mammals at
Natural History. His major work on marine mammals was a monograph on North

of Compara plogy (where J.A. Allen had gotten his professional start in 1872 as assistant in ornithology). To
confuse thing§ even more, J.A. Allen reviewed G.M. Allen’s 1916 baleen whale monograph in Science, so there are
two “Allen (4916)” publications with the same title.

? Interestingly, many of the Rhode Island records included by Allen in this volume came to him from Major Edgar
A. Mearns, who was apparently the same person who published “The Native Mammals of Rhode Island” in 1900.
Since many of the observations occurred well before Major Mearns was posted to Fort Adams in 1899, it seems that
he collected all available reports of Rhode Island baleen whales for his summary and also sent them on to Allen.



seals; also extending to Rhode Island) since 1940. Their primary sources besides those recent
occurrences were two checklists published very recently before their summary (Grayce, 1957;
Carpenter and Siegler, 1958), Allen (1916) for the baleen whales, and a very smeer of
recent papers in the primary literature. p

James Ellsworth De Kay (1842) published the first comprehensive‘w of the mammal
fauna of New York, although his treatment of the marine mammals Welatinplete

and relied heavily on second-hand anecdotal sources, and conse%elahas a num ITOIS.
) 3
Paul F. Connor published a comprehensive review of the m Long Island in

one piece of a never-completed region-by-region reV1e\Whe New Xork mammal fauna. —
Connor’s review summarized what was published im historichuroes mentioned &7

. ) M Y 4 % .
herein and others, evidence from contemporary strandlngsvemm‘éns, and reliable
reports from fishermen and others. J. G. Mead considered Con ports of sufficient

se. One of us (RDK)
book (Whitaker

v

reliability to extract them as occurrenc

ords in the Smithsonian
has written the marine mammal chapters ted Mammals of

et al., in preparation); much of the basic t counts incl

e\f t
been abridged from that manuscript.

J.H. Linsley (1842) published an earl}wf the ma

prmation drew ot De Kay’s as-yet-unpublished treatise. A
ied heavily on L nd De Kay for his review of

a monograph on New England turtles in 1919,

ed in this report has

als of Connecticut, including

marine species. S@

data on the reptiles and amphibians of Cape Cod and the nearby

. In 1980, he published the information for only the sea turtles in a paper

Shoop and Kenney, 1992).



2.3. Analytical methods

2.3.1. General occurrence and distribution o

V 4

All data records from the Rhode Island study area (Fig. 1) were ex“l to assess the
general levels of occurrence of all species in the region. Data were pﬂésed,‘d, and
archived in SAS 9.1.3 (SAS Institute, Inc., Cary, NC), using ourxwﬁrpose—deﬁ

.. . . A
programs. Descriptive, order-of-magnitude occurrrence lvemed as: “comﬁ
S

more than 100 records, “regular” is 10-100 records, an%'re” is few’e{than 10 records. w
Seasonal distribution maps of all available (ﬁding sigh‘s, strandings, y 4

. . h A U

intentional captures, and bycatch, were created for each svayW‘brld GIS 4.0.5

(Northwestern University, Evanston, IL). Seasons were define

<
) 4

f monthly Jan air temperatures at Block

L 4

e  Winter—December, Ja

, February;
e Spring—March, April,

e  Summer—IJune, July, Augu
e Fall—September, October, Na¥emb

which matches very close ith the annual cy

refreated using the GCHART procedure in

effort, and then to correct sighting frequencies for differences in effort, producing an index

termed sightings-per-unit-effort (SPUE). The units are numbers of animals sighted per unit

10



length of survey track. To standardize the SPUE data even further, the data are limited to only a
subset of the survey tracklines which meet defined criteria for “acceptability,” which include
having at least one observer formally on watch, visibility of at least 2 nautical mﬂw&7 km), sea
state of Beaufort class 3 or below, and altitudes below 1,200 feet (366 m, apm to
aerial surveys). SPUE values are computed for consistent spatial units and‘herefore be
mapped or be statistically compared across areas, seasons, years, etc.I(lelop‘l‘fAthis
method was begun during CETAP (1982), and it has been used in a V“g:ty of anhenney
and Winn, 1986; Winn et al., 1986; Kenney, 1990; Hain et a : h‘(;op & Kenne\

Kraus et al., 1993; DoN, 2005; Pittman et al., 2006). Bwe the metkod requires regular w
y 4

v

location and environmental data to reconstruct the sufveysttacks and quamtify effort, only a

subset of the sighting data can be included, and stranding Yely eXcluded.
The SPUE method involves partitioning the study area egular grid based on
latitude and longitude. The grid size se

ed is a compromise bet
and sample sizes (larger cells), and cann i i

I min X 1 min (1.9 X 1.4 km) to 10 min X 1Qimi or this project we used a 5

olution (smaller cells)

ed cells ranging from

into grid cells and omputed and s ed by season. Sightings were similarly
assigned to cells a bers of animals sight summed by cell and season. Finally,

season was divided by the corresponding effort value, then

correction faetor into the SPUE calculation for a single species or a few very similar species to
account for inter-platform differences, as was done for a SPUE analysis of basking sharks

(Campana et al., 2008). However, it would not be practical to do those corrections for a multi-

11



species study with a relatively small area and small sample sizes, not least because it would

introduce additional layers of uncertainty into the analysis.

It is possible to map the gridded SPUE data directly (e.g., Shoop & Kenney§l992; Kraus
et al., 1993), however the effort data and resulting SPUE data are often spars@) and
can be difficult to interpret. Interpolation can smooth out the relative densi tours and fill in
predicted values in some un-sampled areas. Pittman et al. (2006) usWersew weighting
to create interpolated relative density maps. For a Navy Marine kso‘u‘es AssessﬁoN,
2005), the kriging function in Spatial Analyst within the Arc i OHment was use at
purpose (Watterson et al., in review). We used the samcfging process in ArcGIS 9.2 (Ew
Inc, Redlands, CA) to produce interpolated GIS mav onal relat‘iiensities, contoureﬁ

ten levels, for all of the species with sufficient sightings ‘d‘ r ‘.-O.z%difference from the
previous work was that we used the elliptical search optio‘Mircular, because marine
animal distributions are expected to begelated to bathymetry, and 1
bathymetric contours are consistently ek y
V Yy

estricted study area the

12



3. RESULTS

3.1. Overview A

V 4

In all, 41 species of marine mammals and sea turtles have been re&at some time

nateWea turtles

(Table 1). There were just over 8,000 records in total for the study arcay(N = 8,01&%
. o . ) . "
species are classified as common, six as regular, and elghtWand one species

within the Rhode Island study area, including 31 cetaceans, 5 seals, 1

S

known to have occurred historically but is now extmct.y other cetaceans, all delphinids —=

pygmy Kkiller whale (Feresa attenuata), melon—heaW(PeponO@\ﬂala electra), rough
. . . A WY o <
toothed dolphin (Steno attenuata), spinner dolphin (Stenelle), arid Clymene dolphin

(Stenella clymene); two pinnipeds—bearded seal (Erignathus

s) and walrus (Odobenus

rosmarus); and one hard-shelled sea tu

—hawksbill sea turtle (
be considered as hypothetical species wi e potential to occu

time, based on known occurrences off the e hypotheti€al species are included

helys imbricata) might

egion at some

mainder of this report.

141 or 14% were unidentified.

ge of observer certainty. Some were as narrow as
in,” or “Stenella sp.” On the other end of

99 ¢

ered a wide ran

unidentified dolphin/porpoise,”

varied between seasons (Fig. 2). Non-zero effort values were classified

lowest to highest, and mapped by the 5x5-minute grids without

a known right whale habitat that has been surveyed every year since since 1979 except for

several years in the1990s. Cape Cod Bay, another right whale habitat, had high effort in all

13



Table 1. Marine mammals and sea turtles of the Rhode Island region, showing the total numbers of
records and occurrence classification.

e

Species N ﬁrreuce

Class Mammalia
Order Cetacea — whales, dolphins, and porpoises
Suborder Mysticeti — baleen whales
Family Balaenidae — right whales
North Atlantic right whale
Family Eschrichtiidae — gray whales

Gray whale

Family Balaenopteridae — rorquals
Humpback whale
Blue whale rare
Fin whale common
Sei whale regular

Bryde’s whale rare
Common minke whale & common
Suborder Odontoceti — toothed whales

Family Physeteridae — sperm whales
Sperm whale

Family Kogiidae — pygmy and dwarf sp
Pygmy sperm. whale

103 common

, 26 regular

2 rare?*

2 rare
4 rare
3 rare
1 rare
2 rare
2 rare

4 rare
374 common

43 common*
1 rare™

7 rare

9 rare

0 hypothetical
elon-headed whale 0 hypothetical
Risso’s dolphin 208 common
Rough-toothed dolphin 0 hypothetical

14



Table 1. (continued)

Species N Occurrence
y 4
S —
common
regular
common

Atlantic white-sided dolphin
White-beaked dolphin
Common bottlenose dolphin
Short-beaked common dolphin
Striped dolphin
Atlantic spotted dolphin
Pan-tropical spotted dolphin
Spinner dolphin
Clymene dolphin
Order Carnivora — carnivores
Suborder Caniformia — doglike carnivores
Superfamily Pinnipedia — seals, sea lions, fur seals, an:
Family Phocidae — seals

hypothetv
y 4

L 4

Harbor seal common
Gray seal common
Harp seal common
Hooded seal regular
Ringed seal rare
Bearded seal 0 hypothetical
Family Odobenidae — walrus
Walrus 0 hypothetical
Order Sirenia —
4 rare
142 common
233 common
14 regular
1 rare
0 hypothetical

there high*survey effort within the Ocean SAMP study area. Effort in the SAMP area was

moderate during summer, and somewhat lower and about equivalent in both fall and winter.

15
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Strandings, excluding intentional captures as much as possible, are summarized in Table
2. The total number was 1,803, with 1,763 since 1970. In terms of stranding frequencies, the four
species of seals are at the top of the list. Note that the comparisons between specw not
entirely consistent, since seals were not included in the pre-1993 data obtainm
Smithsonian and we were unable to obtain a copy of the sea turtle strandi et.
Additionally, we do not have the complete stranding dataset for Masﬂ'usettWt is
consistent across all the marine mammals. Finally, identifying stx_n(g‘records fm‘tronic

-

databases (other than the stranding network data) is not alw , since live stran

S

might not be categorized the same as dead animals on tW:ach or flgating in the water. Ew
dataset has its own unique formats and codes. The mata alsohbe complicated by &
A4 L\ 4

F e
capture records, and strandings during the whaling era mavanim‘als harpooned by
whalers but not recovered. Identifying strandings often require al verification of the

records, assuming that sufficient information was included. It is qu
are mis-classified one way or the other.

3.2. Species accounts

ly that a few records

The folloy

ludes species aéeounts for the forty species classified as
1, plus an abbre account for the extinct North Atlantic

significance of potential threats to the species, and the likelihood of it being present in or near the

SAMP study area:

17



Table 2. Stranding frequencies for marine mammals and sea turtles in the Rhode Island study area,

for all years combined and for 1970-2005 only, in descending order of occurrence in the recent

data. A
Species All Years 70-2005
F
Harp seal 688 £ ‘
Harbor seal 446 €
Gray seal 1 \ 155 %
Hooded seal S
Harbor porpoise 87

Short-beaked common dolphin
Long-finned pilot whale
Common minke whale

Fin whale

Striped dolphin

Atlantic white-sided dolphin
Common bottlenose dolph1
Pygmy sperm whale
Humpback whale

Risso’s dolphin

North Atlantic right whale
Globicephala sp.

\

Cuvier’s

y 4
F ! \
F N

"‘i{

»—d»—ty—ar—tl\)
WAoo —

e \° B e e e e i NV B N B \ O I \O B \O BN OS]
O OO = o= NN NN R WD
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e Status: Current status of a species or population under the U.S. Endangered Species Act’
was obtained from USFWS (2009). Rhode Island state status” is as shown in Rare Native
Animals of Rhode Island (RIDEM, 2006). International status’ is as showm he IUCN
Red List of Threatened Species (IUCN, 2008). Current estimates of abuffdance of the
population that occurs in the Rhode Island study area are based o st recently

published edition (2007) of the NMFS marine mammal stocWéssmwt (SAR:

Waring et al., 2008). Note that: (1) The SAR abundance ﬁtim‘Q may nome

entire range of a population, so it may only be releWo‘r‘tion of the rzh‘he .

U.S. East Coast. If estimates are available for WM areas from the literature or oth‘ew

i 4
sources, they will also be included. (2) The Adated annially and consequently?
A ¢

v

the numbers are always subject to change. For exa ft 2008 edition has been
released for public review and comment, and should be ished in final form soon
(Note: it was officially release

9 April 2009, however i
have not been updated). (3) The all previous editi

tions in this report

the draft of the

nmal population,‘tiich are presented as S-year averages (2001—
. Other conservat management issues are summarized

e FEcology ana Story: a'su nformation on biology, feeding, reproduction,

* Categories are Federally Endangered, Federally Threatened, State Endangered, State Threatened, Concern, and
State Historical (i.e., extirpated).

5 Categories are Extinct, Extinct in the Wild, Critically Endangered, Endangered, Vulnerable, Near Threatened,
Least Concern, and Data Deficient.
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included in the data obtained from the Smithsonian, although many of those records were

originally obtained from published literature.

® Recent occurrence: This section will present the details of the analyses coa@lucted
specifically for this report. Each species (or species complex for thosMe
combined) account will include seasonal maps of the combined si

bycatch records. For species with sufficient sightings in the Wy daMwill also

stranding, and

be seasonal maps of the effort-corrected relative abundange m“el output&nalyses
. N
of recent trends within the study area will also be adWemre. AN
e

e (Conclusions: a summary of any information anMalls abougspecies occurrence tw
o,
particulary relevant to the Rhode Island Ocm See alsictlon 4, ,
L\ 4

IVzed by conservation

The species accounts are formatt ch one begins at th

page, making it easier to copy or packagew

Recommendations, for a ranked list of species in t

concerns.

a right-hand

ne documents.
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3.2.1. North Atlantic Right Whale Eubalaena glacialis (Miiller 1776)

Cetacea includes 14 families and approximately 90 species world-wide, Wfamilies
and 30 species confirmed as occurring within the Rhode Island study area anmmct
species in another family. Cetaceans are fully aquatic; their dramatic modi&)ns for life in the
water have obscured their evolutionary relationships to hoofed mamw (Bar‘f“(Pa). The
body is more or less fusiform and covered by smooth, hairless s@;‘t&;are insum layer

of blubber. The hind limbs have been lost, and the forelimbs simplified into -

like flippers. Swimming is powered by the tail, which iwdified intQ a horizontal pair of ) P4

A 4
“flukes” that are supported only by stiff connective ﬂe externhtrils have migrateds#fo
v K 9 4 %, &
the top of the head. e

Baleen whales (Mysticeti) are a suborder of Cetacea. readily distinguished from

Odontoceti (toothed whales) by havin een instead of teeth, two ils (“blowholes”) rather
than one, and a variety of skeletal featur ister, ; mmel and
Reynolds, 2002; Rommel et al., 2002). Balgen co tin plates that grow

edges separate ato fibers that are used for filtering prey from
s and the color and diameter of the

and forelimbs that retain all five digits (Kenney, 2009; Rugh and Shelden, 2002; Reeves and
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Kenney, 2003). The baleen plates of balaenids are long, narrow, and flexible with very fine

fringing hairs, and they feed on smaller prey organisms than other baleen whales (Nemoto 1970).

V 4

Description

North Atlantic right whale adults are 11-17 m long, with a rrwlum
. h |
18 m (Cummings, 1985b; Jefferson et al., 1993; Wynne and Schxartz‘999). Fena
A J

in weight at bir

d length of

slightly larger than males. Calves are about 4.5 m in length

S

body is very robust, with girth frequently exceeding hayéven threg-quarters of body lenw
The back is very broad and smooth, with no dorsal ﬁolor is usm black, and some y 4
A 4 L 4

animals have irregular white patches on the belly. The heavy large, comprising about
a quarter or third of the body length. The top of the head in fro e blowholes (the rostrum)
arched. There are

is narrow and arched, and the curve of outh opening is very s
irregular whitish patches called “callosit i the lower jaw,

and over the eye, usually behind the blow

photographic iden adividuals (Paynée et al., 1983; Kraus et al., 1986). The flippers
are large (up ish. road (up to 6 m across), black on both

ame thickness as ht

n hair (Mayo et al., 2001).

Atlantic right whales are listed as Endangered under the U.S. Endangered Species
Act, as Federally Endangered on the Rhode Island state list, and as Endangered on the TUCN Red

List. They are considered to be one of the most imperiled mammals in the world (Clapham et al.,
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1999). The most recent SAR gives the minimum number known to be alive in the population in
2002 as 313, but work in progress shows the number to have increased to at least 345 in 2005
(Kenney et al., in preparation), and the current population is probably around 4OWals

(NARWC, 2007). y 4

beginning along

North Atlantic right whales were the first targets of commercial w,
the Bay of Biscay in about the 11th century (Aguilar, 1986). By the ycentw whaling
had expanded throughout the North Atlantic (Barkham, 1984). wn&e south slﬁong
N
924 (reviewed b
and Mitchell, 1986), although the last whale landed waW[ 918. At lgast 550 whales werew
over that period, although records before 1820 are nﬂ: and certginly underestimate the”

. . . M h N A, &
actual catch. The highest estimated catch in one year was Yl 1707, and the total take

ve been protected from

Island, a shore-based fishery for right whales operated from S

over the entire period likely exceeded 2,000 animals. Right wh

commercial whaling since the first Int ional Convention for th ation of Whaling was
ratified in 1935 (Hain, 1975). Only sixk th Atlantic since
that time (Moore, 1953; Brown, 1986; Mit
Substantial anthropogenic mortality ales is continuing, and is
suspected to be retarding re i Kenney and Kraus, 1993;
1s, 2001; Laist etwl., 2001; Kraus et al., 2005). The two most
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Ecology and life history

Right whales in all oceans are strongly migratory, moving annually betwwﬂgh—latitude
feeding grounds and low-latitude calving and breeding grounds (Cummings,Mey,
2009). The known feeding grounds in the North Atlantic are in the Gulf O‘e and adjacent
waters, and the calving ground is in coastal waters off Florida and G#a, bwaﬁon of
breeding is unknown (Winn et al., 1986). Given the timing of biﬂsi‘rw‘inter an(m3

month gestation period, mating most likely occurs in Nove z y, when most a les
and non-calving adult females are absent from all knowﬁbitats (W'{ln et al. 1986, Browrw
g N A N )\ 4
2001). F. S ) 4
A 4 L 4

Feeding by right whales is accomplished by “skimV)to, 1970; Pivorunas,
1979), and the anatomy of the head, mouth, and baleen appara all adapted to skim-feeding

(Baumgartner et al., 2007). They feed imply swimming forwar the mouth open. Water
flows in through the opening at the front rostrum, above an d the tongue, and
between the two rows of baleen. Water the een filter, straining

appears to develop a pa at maintaing§mooth water flow through the
baleen. Feeding ¢ i ce (Watkins and Schevill, 1976, 1979; Mayo
and Marx, 199 it call be observed easily, e often at depth and out sight (Murison

995; Nowacek egal., 2001; Baumgartner and Mate, 2003;

sufficiently dense patches to trigger feeding behavior. On the other hand, they can also be

considered as extremely specialized predators occupying a very narrow niche. The sizes of
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predator and prey differ by a factor of 50 billion, consequently right whales can feed successfully
only in areas where their prey are aggregated into extremely dense concentrations (Kenney et al.
1986, 1995; Wishner et al. 1988, 1995; Kenney and Wishner 1995; Baumgartner ﬂ 2007).
Studies of right whale feeding grounds have shown that prey aggregations re@

combination of bottom topography, water column structure and stratificati ents, and prey

behavior (Kenney et al. 1986, 1995; Wishner et al. 1988, 1995; MurWnd (‘}989;

Kenney and Wishner, 1995; Beardsley et al., 1996). The sensorwe&nisms inv‘prey
°

detection and foraging probably include at least sight and lw also sound an@

taste (Kenney et al., 2001). I’ o A W
A 4

Female right whales give birth to single calveSimwinter; mosthbs are in Decemberz”
4 L 4

February in the western North Atlantic, peaking in early J vs et al., 1993, 2001;
Knowlton et al., 1994). The gestation period of southern right

months (Best, 1994); mostly likely the e holds for North Atlan
whales. Most calves are probably weanMnd of their first

al., 1995, Burnell, 2001). Following weani i ear to “rest’—

is approximately 12-13
North Pacific right

fe (Hamilton et

years (Best, 1990; R. Payne et al., 1990;
North Atlantic right whales until the

been greatly reduced in number and range by centuries of whaling. Their original range extended

from Florida and northwestern Africa north to the Gulf of Maine, Newfoundland, Labrador,
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Greenland, Iceland, the British Isles, and Norway (Kenney, 2009; Reeves and Kenney, 2003).
The remnant population in the western North Atlantic occurs primarily between northeastern
Florida and the Gulf of Maine region (Winn et al., 1986; Kenney et al., 2001). Tw an annual
migratory pattern from winter calving grounds in the nearshore waters off FlMorgia to
feeding grounds in Cape Cod Bay (late winter-early spring), in the Great S&hannel east of

Cape Cod (late spring-early summer), and in the Bay of Fundy and any ear Nova
Scotia (late summer-fall). Other than the calving ground, habitause‘ing the wﬁery
-

poorly known. Migratory pathways between the calving/wi feeding areas

S

poorly known. Other habitats in the Gulf of Maine also Is'titute feeding grounds in somew

and animals are occasionally observed in distant arMng deepe‘mlters beyond the shy
A4 L\ 4

. A N £
edge, Gulf of Mexico, Gulf of St. Lawrence, Greenland, I“ay, and southwestern
Europe (Reeves et al., 1978; Winn et al., 1986; Lien et al., 19 in and Walker, 1997; Mate

et al., 1997; Slay and Kraus, 1998; Kn‘on et al., 1992; Jacobse 2004).
Historical occurrence \x

The Smithsonian data included four hMecords frem Rhode Island, three of which
were extracted fromAlle 6). In February 1828, “a Right Whale forty-four feet long, and
i pil, was killed in ers off Providence, R.1., after having

893.—Major E.A. Mearns furnishes me

ing in our river’.” }

sht Whale, about 50 feet in length, that was

killed (exadtdate unknown). He adds that Mr. Joshua P. Clark, formerly in charge of the Life
Saving Station at Watch Hill, R.1., told him that Right Whales have been seen off Block Island in

more recent years, although the most part of the whales seen in those waters are Finbacks.” The
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single non-Allen record is a specimen record from the Academy of Natural Sciences of

Philadelphia (ANSP3227)—right whale skull fragments from Rhode Island from November

1857. Cronan and Brooks (1968) reported the same three records as Allen, but kn f no

others. p

The records of the Long Island right whale fishery clearly reflect \‘Lknown about the
migratory pattern of the population (Reeves and Mitchell, 1986). BoWé Kaw and

Connor (1971) were very aware of the Long Island right whale fkh%nd it Waﬁncipal
-
source of information for the species. Most of the kills occu inter and early sp m

S

January through May with a peak in April, and includechh propogtion of mothers and w

The fishery was primarily targeting northbound ani ing the spr‘\‘migration. The W

N A N “
Smithsonian dataset included more than 50 records from t

e ’f;;;;%m Long Island,
dating back to 1707 (although no effort was expended to ng those old records for
mapping). The AMNH has a mounted eton that was originally
whalers on 22 February 1907 by Roy CMWS (Andrews, 1

right whale!cords from Cape Cod,
Nantucket, and rd in Massachu

ard i ts, as well as Long Island, from 1620 to the
early 20th Ce . Hi : of the annual cy 1ght whale occurrence in Massachusetts

ed from Amagansett
, 1916). That
rth Atlantic and the

individual, at 16.5 m, is the largest right w
second largest from the entire North Atlanti

Allen (1916) alsg.included large numb

vations and unsupported conjecture—*“a herd of forty to fifty may be

Cod Bay. From June to October they are in the waters off Labrador and
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Recent occurrence

North Atlantic right whales have occurred in the Rhode Island study area MSeasons of
the year (Fig. 39). They are most common in spring (58.3%), less common in M%) and
summer (16.0%), and relatively scarce in fall (4.5%). There were only 14
various whale-watch boats, so there is not a substantial bias in the s&’fal pa‘wnhout
those data the respective percentages are 62.0% spring, 21.1% v@ter,‘)ﬁ% summ 4.2%

s from the

-
fall. Right whale occurrence in the region is consistent with istorical record

Long Island fishery (Reeves and Mitchell, 1986) and thfnown annual migratory cycle (w
et al., 1986). Animals in this region are mainly mlg;i)veen wingeicalving grounds in thie
L4 L\ 4

. . kN ARy,
southeastern U.S. and feeding grounds in and around the Yz. Wiftin et al. (1986)
hypothesized that the southbound migration in fall was more nd farther offshore than the

spring migration. Additionally, traveli hales are believed to ha
detection (Hain et al., 1999), thereforeM the region may

from the full sighting record.

uced probability of

ter than apparent

Sightings in the Rhode Island study
Knowlton et al. (2002)

d relatively close to shore.

and Nantucket we km (30 nautical‘iles) of the coastline and 64% were within
18.5km (10 n iles). , d by the concentration of observers

73°00'W, sou 39°30'N, north = 42°06'N; (2) records within Cape Cod Bay were excluded; (3) the pink outline
shows the SAMP area and the yellow line shows the state waters boundary; (4) the same color code for seasons
(winter = blue spring = green, summer = red, fall = brown, unknown = black) is used whether the seasons are
plotted on four separate maps or combined on one; (5) records with unknown season could not be classified because
month was missing and are shown only for species with one combined map; (6) although the complete dataset may
go back to the 17th or 18th Century for some species, the vast majority of records are from the 1970s and later.
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Block Island Sound Seasonal Management Area, in effect from November through

April (see Conclusions).
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The relative abundance patterns resulting from kriging the 5-minute X 5-minute gridded

SPUE data, corrected for survey effort, show right whales in or near the Rhode Island study area

in all four seasons, but in the SAMP area only in spring and fall (Fig. 4). This is cofisistent with

their known migratory cycle. Relative abundance in the SAMP area in both Mll is in

the lowest class. The highest relative abundance of right whales in the are zed was in the

Great South Channel east of Nantucket in spring and summer, whicl’ches‘wn
population distribution (Winn et al., 1986; Kenney et al., 1995, &Ol‘hey were present at the
A

. . £
lowest level of abundance south of Nantucket in winter and"l'ﬁa,\and at the secon

level in spring. ” o w

Feeding by right whales is occasionally obsMe Rhodeimd region, but is lilﬁ

o ) A N F &
an opportunistic response to relatively rare occurrences o

fvl)rey Patches. An
aggregation of feeding right whales that persisted for about tw s was seen just east of

Block Island in April 1998. The whale

re first seen by fisherme
observations to the RI Division of Fishkwho then passed on

NMES directed their aerial surveys to investi

reported their

orts to NMEFS.

whales were present and observed to be fee urface. To date 11 have

been matched to the righ

to adults. One othegi ¥ c dult female) wassgentified from the photos (not dated) submitted
] ptographed seven @nimals on the 14th and four have been

> five strandings in the Rhode Island study area in recent decades. A freshly
dead animal washed ashore, with the tail severed by a ship collision, at Wainscott, New York on
5 March 1979; it was not identified as a known individual. A dead 10.0-m right whale stranded

on Second Beach in Middletown on 17 July 1995 with multiple wraps of rope around one
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Figure 4. Modeled seasonal relative abundance patterns of North Atlantic right

whales in the Rhode Island study area, corrected for uneven survey effort.
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flipper, deeply embedded, even into the bone. It was eventually identified as a 2.5-year-old male
(catalog #2366). It was first seen entangled as a 1-year-old off Georgia in December 1993. The
entanglement appeared relatively benign, but as the whale grew the wraps becamﬂch tighter,
eventually causing a massive systemic infection that led to the animal’s deat}ﬁe}ﬂd
female (catalog #2701) was found floating dead 15—18 km southeast of B‘land on 19
January 2000. The carcass could not be retrieved and the cause of dWas n‘{ermined,
although there was fishing gear or rope on the animal. A 1-year-old F‘ale (#3 10ﬁd

-
ashore on Nantucket on 12 October 2002, but high surf prev cropsy until the

had first been seen entangled in what was probably mSWObster gear near Brier Island, Iw
Scotia, on 6 July. The gear was removed on a Septﬁbe Bay O%dy, leaving severe ,

lacerations on the tailstock. The whale likely succumbed t

Mom the injuries. A NMFS
aerial survey on 13 May 2005 sighted a dead right whale 39 of Martha’s Vineyard,
which was never recovered or identifie i

i i ifi here was an additional r
the stranding data and has yet to be adde RWC database; a

2006 that was not in

t whale was

cies of highest management concern in U.S.

e most likely during the spring, when they are migrating northward, and

ring the southbound migration. In most years, the whales would be

time, as occuifred in April 1998. Note again that the April 1998 event was not captured in the
relative abundance pattern (Fig. 4) because the appropriate survey data were not collected during

the relevant flights.
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Potential impacts on right whiles must be considered for all construction activities or on-
going operations for any alternative energy development. In addition, a Right Whale Ship Strike
Reduction Rule (50 CFR 224.105) went into effect on 9 December 2008. Among ﬂ
provisions, it established a Block Island Seasonal Management Area (BI—Sander
the Rule, all vessels 65 ft (19.8 m) or longer transiting through the BI—SMAtequired to travel
at speeds of 10 knots or less from 1 November through 30 April. ”“

y S

Would it be appropriate for this technical report to include some mention of potential
V' U N A N
mitigation measures here? These might include seasonal restrictions on pile-driving and/or other
y 4 P
construction activities, clearance surveys prior to activities likely to affect whales, ramp-ups g_f‘-.-l

A, AN

activities creating loud sounds, other sound-reducing mitigation (e.g., bubble curtains around

N N &
pile-driving), voluntary vessel speed restrictions inshore of the RI-SMA, MMOs on construction
A 4

vessels (and servicing vessels?), continuous passive acoustic monitoring (maybe from

hydrophones mounted on strategically selected towers).
A\ . &
It would then be possible to add a sentence to many or all other species to the effect that
L. W \ 4

mitigation efforts to avoid or lessen potential impacts on right whales would also benefit that

species, and to refer back to this page. ‘ ~

V 7
\,
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3.2.2. Gray Whale Eschrichtius robustus (Lilljeborg, 1861)

Description

F N
A gray whale is more robust in form than any of the Balaenoptw less so than a

-5 qults reach

11-15 m. The head is relatively short, with a moderately curved ﬂld‘ered rostru‘me is no

dorsal fin; there is low hump followed by a series of “knuckles™—

humpback (Wolman, 1985; Jefferson et al., 1993). Calves are born at

. ‘ .
ilar to the form 1

S

sperm whale. There are 2—5 short, deep creases on the Wal surface,in the throat region. w

flippers are relatively broad and tapered to points, cofitaiming only fou&its as in the rorquals”
. . A Y V o\ ) ¢
The color of the body is gray to brownish gray, lighter in ermker ih calves, with

extensive irregular mottling and patches of barnacles and wha There are 130—180 short,

yellowish baleen plates on each side ot‘ mouth, with very coa\/

\ o
tirpated in the N(Wltic in ea istorical times, by the late

17th or 18th Cen ] Mitchell, 1984;"ndquist, 2000; Jones and Swartz, 2002),

apparently peiSisti to have been hu early whalers on both sides of the

Gray whales were e

Atlantic dates to 1655 + 260 years (Bryant,

disappearance, North Atlantic gray whales

primarily benthic feeders, specializing on ampeliscid amphipods, which

the sediment (Nemoto, 1970; Johnson and Nelson, 1984; Nerini, 1984;

then forces a cloud of muddy water back out through the baleen filter. Gray whales can also feed
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on prey up in the water column, including krill, small schooling fishes, and squid, with a total of

over 80 prey species recorded (Jones and Swartz, 2002).

N
General distribution p
y 4
F N
: . N

Gray whales occurred only in the Northern Hemisphere, and m sur‘{wo

separate populations on the eastern (the “California” stock) and xes?\(the “Koack)
A )b N

sides of the North Pacific (Wolman, 1985; Swartz, 1986; Jo swartz, 2002; Ree‘

Kenney, 2003). Extant gray whales have a primarily COM distribution, so it seems reasorw
to presume that North Atlantic gray whales were mAastal animals. Gray whales y 4

) . v k. 9 y » W h
undertake some of the longest migrations known for any rPYy little is known of the
distribution and migration of the former North Atlantic popula bfossil remains have been

found at scattered sites in northern Eur@pe and along the east coast U.S. (Jones and
Swartz, 2002). Mead and Mitchell (192& ial reports of

Atlantic gray whales are extinct, therefore they pose no conservation issues relative

to the Rhode Island Ocean SAMP.
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3.2.3. Humpback Whale Megaptera novaeangliae (Borowski, 1781)

Balaenopteridae is the most diverse family of baleen whales, with two geWnd SiX
species long recognized (Jonsgard, 1966; Nowak, 1999) and three species re@re
recently (Rice, 1998; Wada et al., 2003). They are collectively referred to‘rquals,” from the
Norwegian meaning “furrow whale” in reference to the ventral grooMe grooves
look like long, parallel slits extending back from the tip of the l(wrj“ to as fara

-
umbilicus in some species, but are actually distensible pleats4 in feeding beha

S

Rather than continuous, mouth-open skimming as in bal}Yds, rorquals are “gulpers” (New
1970; Pivorunas, 1979; Lambertsen, 1983). The mmned, eng&g a large volume y

0
- . : A G _ , 4

water and prey within the distended lower jaw and Ventrav the thouth is closed, the

pouch contracted, and the water forced out through the baleen retaining the prey on the

inside. The baleen plates of rorquals argshorter and broader than i
of the skull is flatter and broader. Rorqu sal fins and retain

forelimb (Bannister, 2002). \x

Description
easiest to idenM rorquals and are clearly distinguished

whales, and the rostrum

r digits in the

k whales are

are not as rotund as right whales. The body is black, often with some

belly. The dorsal fin can be extremely variable in shape, from small and

distinctive features are their flippers, which are very long (about a third of the body length), with
a relatively smooth trailing margin and a series of prominent bumps (the “knuckles”) on the

leading margin. The flippers usually white in North Atlantic humpbacks. The rostrum is broad
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and flat with a somewhat rounded tip. There are rows of rounded knobs down the center and
along the edges of the rostrum and on the lower jaw. Each knob has a 1-3-cm stiff sensory hair
in the center. There is also a prominent knob on the chin, which is covered by a clﬂof
barnacles—actually by acorn barnacles attached to the whale and stalked bwed to

e margins of the

flukes, the edges of the head, and scattered in other areas. The ﬂukeWe a dwral notch

the acorn barnacles. There are also barnacles on the “knuckles” of the fli

and a concave trailing edge with a ragged or serrated margin, anﬂh&nderside&-ed in
-
black and white (from all black to all white, most often blac nter and white to e

ends). The patterns are unique and can be used to identhiVidual gales (Katona et al.,"j
1979). The ventral grooves extend all the way to thmd are mog@awidely spaced than
v F N

N 4
)i
A N ¢
any other rorquals, numbering only 12-36. Y e

Status

ry (reviews by Mitchell and Reeves, 1983; Reeves and Smith, 2002). Many
thousands were killed by 19th and 20th Century whalers, seriously depleting populations. Most
North Atlantic humpback whaling occurred in the 19th Century. Yankee whalers hunted

humpbacks on the wintering grounds in the West Indies and Cape Verdes between sperm
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whaling seasons, leaving behind traditional whale fisheries in both locations. North Atlantic
humpback whaling in the 20th century was mainly from shore stations in Canada, Greenland,
Iceland, the Faroe Islands, the British Isles, and Norway. Humpback whaling enerd—wide
in 1966 (Clapham, 2002). The only North Atlantic hunting since the Internatigf#l Whaling
the fin whale
account for more details) has been the occasional subsistence take irﬂét Gré“(l each in
1988 and 1990-1992, 2 in 1989) and 1 or 2 a year by a small, traditional fishery thagha,
,T;TDIC 21.3inRe d
Kenney, 2003 for a summary of all North Atlantic whaWn 1986-2000; for subsequent w

see the annual reports of the IWC in the supplemenﬂolume ohmal of Cetacean
v K 9 4 %, &

Research and Management). e
The 2001-2005 average annual human-related mortalit the Gulf of Maine
humpback stock was estimated as 2.8

illed by fishery entangleme
(Waring et al., 2008). Fisheries involved k entanglements h

Commission (IWC) instituted a moratorium on commercial whaling in 19

survived in Bequia, St. Vincent and the Grenadines, West In

1.4 by ship collisions
uded pelagic

i umans (Geraci et al. 1989). Domoic acid,
., has pothesized as a cause of death of 12—

e habitat use patterns and distributions on their feeding grounds are not

me. Along with shifts in the relative abundance of herring and sand

fisheries in the 1960s and early 1970s, and sand lance populations expanded greatly in response.

Humpback whales shifted from feeding mostly in the northern Gulf of Maine to concentrating in
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Cape Cod Bay and east of Cape Cod. In the early 1980s, sand lance populations declined and
herring began to recover. Humpback and fin whales declined around Cape Cod, and were nearly
absent in 1986. Similar shifts in humpback distribution that coincided with changﬁlprey
populations have been observed in Newfoundland (Lien et al., 1979; Whiteh@, 1983)

and southeastern Alaska (Bryant et al., 1981). ‘
: A N
Humpbacks are gulp-feeders like the other rorquals (Nemoto 1976, chww), but
they display a much wider variety of feeding behaviors (Ingebrigtsen, ¥929; J uraw‘rasz,

%
1979; Hain et al., 1982, 1995; Hays et al., 1985; Weinrich etdl% ; Swingle et al.,

They may lunge violently with the mouth open, or surfMpen—moqued very slowly and "-i

columns‘ oflarge bubbles in liny
. . A Ty .. A
or partial or complete circles (“bubble-nets”) or large clou bles‘that are apparently
:‘bubble clouds”). Some
whales add tail-slaps or other vigorous shing to the feeding be
feeding behaviors are learned from the inrich et al., 1992).

Humpbacks feed on a variety of s sc including;!ill and fish (Watkins
and Schevill, 1979; Kenney et al., 1985a; apham, 1996, 2002). The

smoothly. They also routinely use bubbles in feedin

released from the mouth rather than exhaled through the blow

There is evidence that

principal prey species in the

3 c . Payne et al. 1986, 1990; Kenney et al.,
1985a, 1996; i . of Maine, euphausiids may also be

ng and sanddlance (Overholtz and Nicolas,

by the time they are weaned (Winn and Reichley, 1985). Calves are fully
ar old, but begin to feed independently while still nursing at only 5 or 6
months € apham, 1992). The intervals between calves are usually 2-3 years, although
females occasionally give birth in successive years (Clapham and Mayo, 1990; Glockner-Ferrari

and Ferrari, 1990; Clapham, 1996, Steiger and Calambokidis, 2000).
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General distribution

Humpback whales occur in all of the world’s oceans, making some of them;est
migrations known for any mammal between high latitude feeding grounds aMde
calving and breeding grounds (Kellogg, 1929; Jonsgard, 1966; Winn and ﬂey, 1985; Rice,
1998; Clapham, 2002). North Atlantic humpbacks occur from the CWean S‘Cape Verde
Islands in the extreme south to as far north as Greenland, Icelan%Sv ard, and tlk‘ts Sea
(Jonsgard, 1966; Winn et al., 1975; Winn and Winn, 1978; a?1d Moore, 19 tin
et al., 1984; Winn and Reichley, 1985; Katona and Beaﬁ990; Clap&am etal. 1992, 1993w

1993b; Clapham, 1996; Palsbgll et al., 1997; Rice, 19983 8tevick et al B1998; Smith et al., 1999).
4 7% ¢

v

K 9
The vast majority of sightings in both the feeding and caleare it nearshore and

continental shelf waters, but the whales apparently migrate acr

et al. (2004) mapped humpback whale gightings recorded in the lo
Century sperm whalers. There were larg f sightings in the

Atlantic just west of the Mid-Atlantic Rid

oceanic regions. Reeves
of 18th and 19th
the North

il-July. The"distribution confirmed

migration routes far offshore, and also sugg fshore feeding grounds

d from spring through fall, and are located in
outhern New England and the British

that are still unknown.

North Atlg e ounds are occu

identifiable “feeding stocks,” with very little interchange between stocks

2; Palsbgll et al., 1995, 1997, 2001; Larsen et al., 1996). Separate feeding

Maine and on the Nova Scotian Shelf only partially overlap. Within feeding ranges, humpbacks

tend to aggregate at specific locations where prey is most abundant.
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During the winter, humpbacks from all North Atlantic feeding grounds migrate south to
calving and breeding grounds on shallow banks in the West Indies/Caribbean region, where they
mix together (Katona and Beard, 1990; Clapham et al., 1993b; Palsbgll et al., 19inck et
al., 1998; Bérubé et al., 2004). The peak calving and breeding season is J anuMwith

some whales arriving as early as December and a few not leaving until %Wes et al.,
2001Db). " \
A | A N
A S AN
Historical occurrence AT, N R N
— ) A A
yF 4 A 2w i
F ¢ A 4
Historical occurrences of humpback whale ithern Neﬂlgland region west ;
v F

Massachusetts were very rare and were unknown to De K

Goodwin (1935). Allen (1916) reported only one from Rhode

nsley”(1842), and
in 1836—“A note in the

Providence Courier makes mention of

i i i ale that had been seen s
R.I., during the last of June. It was finall i

measures fifty feet in length, and is of the Hamp i ed to be the same

times off Newport,

which was seen off Pawtuxet on Wednesda

although the notes with the Smithsonian data record state that the
. 971) reported that the 1957 Rhode

background

7 The Newport Asylum for the Poor was built in 1822 on Coasters Harbor Island, which was turned over to the Navy
in 1882. The original asylum building is now the Naval War College Museum.
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Allen (1916) reported many humpbacks, mostly animals killed by whalers, from
Massachusetts to Maine, beginning with one that stranded in the inner harbor at Nantucket in
1608 and was killed by a group of Indians. Waters and Rivard (1962) said that hlmcks were
“unusual but not rare in New England coastal waters,” but described an error@ory

pattern similar to what they had for right whales. They reported only two ic records—a

wool” in

stranding of an 18-m humpback in Barnstable in August 1941 and a Wing
A |

Cape Cod Bay off the canal entrance on 3 May 1951. ) S
yF W k. N
V o k. N
’I -
Recent occurrence & N w'
g 3 o, )\ 4

e N -

M Y V o\ LY
Humpback whales occur throughout the region in sedsons, with many sightings

from whale-watching boats concentrated south and east of Mo

5). Including those data, 71.2% of recotds, are in the summer, 15.7
fall, and 2.6% in the winter. Without the

less dramatic and the peak season switches#e the %), followgd by summer (33.6%),

in summer and spring (Fig.

spring, 10.3% in the

fall (10.3%), and winter (9.7%). Sightings istri elf, especially in the

between Long Island and Martha’s Vineyard by Montauk and Galilee whale-watch boats. The

peak year for sightings from the Montauk boat was 1987, with 63 sightings (compared with 2 in
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Algeregated sighting, stranding, and bycatch records of humpback
wl the Rhode Island study area, 1608—2007 (n = 611: winter = 16,

sprfig = 96, summer = 435, fall = 63, unknown = 1).
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Figure 6. Modeled seasonal relative abundance patterns of humpback whales in
45

the Rhode Island study area, corrected for uneven survey effort.



1986 and 9 in 1988), and 1987 was also the best year for the Galilee boat. In 1987, the whales
targeted by the whale-watching boats slowly shifted eastward over the course of the season—
from southwestern part of the SAMP are near Montauk and Block Island to the ew part, near
Noman’s Land off the southwestern corner of Martha’s Vineyard (G. O. KleMm.).
Sand lance populations in Cape Cod waters subsequently recovered, then‘hrough another
decline and recovery in the early 1990s, closely tracked again by nghtiF@encies in
the same area (Weinrich et al., 1997). There was similarly anothiiry‘lse in hun‘

sightings off Montauk in 1992 and 1993, and less dramatica 4 and 1991. The
data, however, are far too sparse for an effective analysy inter-annyal trends in humpbaw
. g 3 o, )\ 4
abundances in the Rhode Island study area. S B y 4
A4 L\ 4
After an absence in the Rhode Island stranding reCYthanﬂO years, there were
four humpback strandings in the state in 2001-2005: on 22 Ju behind “The Breakers” in

Newport; on 10 August 2001 on the w

n side of Sachuest Poin
Middletown; on 3 June 2004 on East BMgret Conservatio

and on 6 July 2005 on Bailey’s Beach in . andings around the

al Wildlife Refuge in

1n Charlestown;

1992, October 199 0 ek off the northwestern part of Shinnecock
Bay), and Apz . Fi e igns of a floating carcass on 20 May

1 peaks that may correspond to the years of peak occurrence in the area

eaks do match the peaks in sightings from the whale-watchers;
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Number of Strandings

88 90 92 94 96 98 00 02 o4
Year

str freguencies for humpback whales in the Rhode Island
—2004.
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Conclusions

Humpback whales have occurred in the Rhode Island study area and Withw Ocean
SAMP area in all four seasons of the year. Sightings are most frequent in sprmwhales

show up in the relative abundance maps in the SAMP area in spring and s‘r Because they
are listed as Endangered under the ESA, they must be considered caWIy in melopment
planning. Humpback cccurrence in significant numbers in southern & Englan(@/ely

»
unpredictable and likely to be highly dependent on prey avai sboth locally and 1

S

primary feeding grounds in the Gulf of Maine. They arc%ly to be relatively rare in mostw
in the SAMP area, but may be locally abundant in ceftainiyears. \A y 4
v A N &
A d

AV
w N
\ O’
Y 7
\
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3.2.4. Blue Whale Balaenoptera musculus (Linnaeus, 1758)

ipti F N
Description o

y 4

Blue whales are the largest living animals, reaching lengths of 237gand weights of
125,000 kg in the Northern Hemisphere, and over 30 m and 150,00(Wn the‘@n
Hemisphere (Yochem and Leatherwood 1985; Jefferson et al., 1%3‘/nne andﬁm,
1999; Sears, 2002). The rostrum is broad, U-shaped in dorsa
blue-gray with distinctive light mottling. There are SS—Wéntral grogves that extend backw

umbilicus. There are 270-395 very broad baleen plﬁare blackil coarse black fringes.
v A N V o\ ¢

‘ .
;and very flat. Colo S

Status

the Antarctic and_g . in the North Atlantic (Yochem and Leatherwood, 1985; Reeves et
al., 1998; Sea ; d Kenney, 2003): are no precise estimates of original

ochem and Leagherwood (1985) proposed an original

at 5-15 ygars of age, and calves are born in the winter (Mizroch et al., 1984; Yochem and
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Leatherwood, 1985; Sears, 2002). Calves are 7 or 8 m long at birth and grow to about 16 m by

the time they are weaned in as little as 6 or 7 months. The typical calving interval is 2 years.

V 4

General distribution

Blue whales are distributed in all the world’s oceans; in the vW’rn N
are most commonly sighted from Nova Scotia north (Jonsgard, %@‘S)chem anmrwood,
°
1985; Sigurjénsson and Gunnlaugsson, 1990; Sears, 2002; Kenney, 2003‘6
occasional sightings and strandings along the U.S. east w from the‘iulf of Maine to thew
of Mexico (reviewed in Reeves et al., 1998). Acous'ﬁ'{ons of blmhales (Clark, 1995,
L 4

v

antic, they

show that they occur broadly in winter in the deeper centrv far south as the
subtropics, supporting the hypothesis of an inshore-offshore a igration and a deep-water

winter range (Kellogg, 1929).

Historical occurrence \x
e records in southMEngland ! very rare. Allen (1916)

reported a strandip@ at Ne asett Pier in ISSﬁnother report from Major E.A. Mearns).

ithsonian database it is listed as a

Historical blue wha

are only four recent occurrences of blue whales in the Rhode Island study area
(Fig. 8). On 3 March 1998, a dead 20-m blue whale was carried into Rhode Island coastal waters

on the bow of the Botany Triumph, a 148-m tanker carrying a load of caustic soda from Belgium,
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g, stranding, and bycatch records of blue whales in
] study agea, 1882—-1998 (n = 5: winter = 0, spring = 1,

=0, unknown = 1).

e. After drifting for a few days, the whale was towed ashore for necropsy on
the 7th at d Beach in Middletown. The location where the whale was first struck by the
ship is notknown and is believed to have been outside of U.S. jurisdiction (Waring et al., 2008).
That animal’s skeleton has been mounted and is on display at the New Bedford Whaling

Museum. Three blue whale sightings southeast of Montauk Point were recorded by whale-
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watchers over a one-week period—on 27 July, 31 July, and 3 August 1990. A single animal was
seen each time, possibly the same one.
With no sightings from any surveys, a SPUE analysis for blue whales womjsult in

y 4

zero values in all locations and all seasons.

y 4
g N
Conclusi y 4 k. N
onctusions ] —
| k. N
A S A N
. . . D A
Blue whale occurrence is very rare to accidental in Ww England. Con tly,

blue whales pose no real concern for the Rhode Island Wn SAMP.
F N



3.2.5. Fin Whale Balaenoptera physalus (Linnaeus, 1758)

D ipti F N
escription %

V 4

Fin whales are the second-largest species of living whale, with aduﬁr24 m long
(Gambell, 1985a; Jefferson et al., 1993; Wynne and Schwartz, 1999wilar,‘lfemales are
slightly larger than males, with Northern Hemisphere adults aveggi&bout 22.5‘emales
and 21 m for males (Aguilar, 2002). There is evidence that t lgs off the north
U.S. are smaller than animals from farther north (Hain % 1992). T{le mean adult lengthw
animals measured from aerial photographs was 16.~anﬂy sher than fin whales7

taken in modern Icelandic whaling even after accounting Ylon by the whalers.
Possible explanations suggested by Hain et al. (1992) include ifferences between stocks or
habitat segregation by age with the lar

adults remaining farther
A fin whale has a very sleek, sh

falcate dorsal fin is about 60 cm tall, set a ters of the way back

Atlantic, 700 around the Faeroe Islands, 1,850 off Norway, 15,600 in East Greenland and
Iceland, 1,000 in West Greenland, and 10,800 off Nova Scotia, Newfoundland, and Labrador.
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Those estimates sum to 45,450. The most recent estimate for the U.S./Nova Scotia stock is
2,269, however that estimate did not include a correction factor for submerged animals that were
missed during surveys. A more realistic estimate for the northeastern U.S. shelf imlt 1979-
1981, including a correction factor, would be on the order of 5,000—6,000 fin MTAP,
1982; Hain et al., 1992; Kenney et al., 1997). ‘

Fin whales began to be targeted after the depletion of blue wW’stock‘P the
modern whaling era, beginning off Norway in the 1870s (Tgbnneﬁ:n w J ohnsen‘guilar

2002). The whaling stations in Norway closed by 1904 beca

Yy stocks were de

the hunt expanded across the North Atlantic and into thwtarctic Tgls of thousands of w
Northern Hemisphere fin whales were taken during A:entury Atetal of 3,528 was talcy
from three shore whaling stations in eastern Canad; in 1‘9‘ 1,402 at Blandford,
Nova Scotia (Mitchell, 1974, Sutcliffe and Brodie, 1977). Fin
ended around the turn of the 20th Cent Allen, 1916).

In July 1982, the International Mssion approved

catch limits to zero for all stocks beginnin 19

in U.S. Atlantic waters

re setting whaling
1999), establishing a
moratorium on all commercial whaling. Legaliwhali een conducted only

es, 2002), (2) scientific

under (1) the exception for “aboriginal subsist whaling (

research permits, € b (under the terms of the Convention, nations that formally
object to speci s are not bound ). After 1986, Iceland took 292 fin
whales fro a research permit/and subsequently withdrew from IWC

membership (Reeve eNne ubsistence hunt in West Greenland takes 10-15

al human-related mortality of fin whales from the U.S./Nova Scotia

s 0.8 from fisheries entanglement and 1.6 from ship collisions. Ship-

Mediterranean and North Atlantic, but they appear to be relatively low. Feeding relatively low on

the food chain makes them less likely to accumulate harmful concentrations.
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Ecology and life history

Fin whales appear to be similar to humpback whales in exhibiting matern%irected
habitat fidelity. Agler et al. (1993) use photoidentification of individual whalegffo' demohstrate
that adult females showed preferences for either northern or southern Guhf&aine feeding

areas. They suggested that age and sex segregation occurred on loca”[es, SM what Hain

et al. (1992) suggested for broader geographic scales. Even though i&idual finﬁre

-
more difficult to identify than humpbacks, both Seipt et al. Clapham and Sé 91)

S

were able to show relatively high resighting rates, concwg that ferpales tend to return tow
. . g 3 o, )\ 4
same feeding grounds consistently. S B y 4
. . T e AR, D ‘.
Habitat use patterns by fin whales off the northeasve shifted significantly in
some years. P. M. Payne et al. (1990) showed a decline in fin nd humpback occurrence in

the southern Gulf of Maine in 1985 an 86, coinciding with a mi1 in sand lance
abundance. Kenney et al. (1996) hypoth hanges in relative ce of herring and
sand lance in different portions of the Gul ercial fishery

had been previou V al., 2008), whichimight suggest an additional habitat shift,
however at leg < is li ifferences in survey design and timing.

n whale between Iceland and Greenland that traveled 2,095 km in ten

in a single day.

coloration related to feeding, maintaining counter-shading when rolled to the right. Tershy and
Wiley (1992) did show quantitatively that fin whales rolled most often to the right (97% of the

time in the North Pacific, 81% in the North Atlantic), but that symmetrically colored blue and
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Bryde’s whales also did. While Southern Hemisphere fin whales feed mainly on euphausiid

crustaceans (krill), Northern Hemisphere whales prey upon a wide variety of small, schooling prey,

including many small fishes (herring, sand lance, capelin, sardine, etc.), squids, and€rustaceans
such as krill and copepods (Gambell, 1985a; review in Kenney et al., 1985a;m1992;
Kawamura, 1994; Aguilar, 2002). ‘
Fin whale calves are born in the late fall and winter, probalehorerl, 1974;
Haug, 1981; Gambell, 1985a; Hain et al., 1992; Aguilar, 2002). Lengthjat birth is m and
A J
weight is 1,000 kg or more, and the gestation period is abou s. Calves are we t 6—

11 months old and about doubled in length to 11-13 m Wt, 1966; I@ug, 1981; Gambell,w

1985a; Aguilar, 2002). Female fin whales mature aﬁs of age hales at 67, with ty
M. ¢

corresponding body lengths in the Northern Hemisphere a 7A18.5 m in females and

guilar, 2002). Full physical
maturity in both sexes might not be attai -birth interval is

d until around age 25.
usually 2 or 3 years (Christensen et al.k ing interval for

somewhat smaller in males (Lockyer, 1972, 1984; Gambell, 1

Brodie, 1977; CETAP, 1982; Hain et al., 1992; Waring et al.,

$ the range of the U.S./Nova Scotia stock. Fin whales in other regions of

through fall, with smaller numbers of animals remaining through the winter (Hain et al., 1992).

Most of the fin whales are believed to migrate offshore and south during the winter, which has
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been supported by passive acoustic tracking information developed in cooperation with the Navy

(Clark, 1995).

Historical occurrence
y 1
Fin whales are the most common large whale in the Rhode IWW present
time, and likely were common historically. Cronan and Brooks g&%&:ported fﬂ‘
e‘(‘i in Allen (19
stated that the last known occurrence was in 1884. The thonian database included a law
number of records in or near Rhode Island from theﬂCentury, also from Allen ,-
(1916), with the major difference probably being “(viefinite‘ obablg” identificationsf
One whale was sighted off Point Judith on 28 October 1858. A
from 16 August 1873—“The skipper o sloop Annie, of Saybro
school of whales in close proximity to I&while midway b

Block Island, and Montauk, a school of whales, n irty-five, was seen from

Century fin whale records from Rhode Island, all of which

otes a newspaper account

outheast Point,

Humpback Whaleg'were een. The majoritywere large whales, some of them being not less
than 70 feet in . s far more likely that hales were fin whales than blue whales.

een around Noman $Land, Cuttyhunk, Gay Head, and Vineyard

recorded ithsonian data as more likely a fin whale—"“Major E.A. Mearns sends me the

account of @ €apture of a small whale that was supposed to have been a ‘young Finback,” but was

perhaps a Little Piked Whale. The incident occurred in Narragansett Bay, R.L, but the exact date

¥ Narragansett was not established as a separate town from South Kingstown until 1901.
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is not available. By some curious accident, the whale in rising to the surface caught its head
between the stern and the propellor blades of the government steamer Munroe as it lay at the
South Dock. In its struggles to free itself the whale nearly lifted the stern of the Vﬁout of the
water. The Captain, seeing that the whale was caught fast, turned on full stea@
dislodge it. This had the desired result, but the swiftly revolving blades in&such injuries on
the whale’s head that it rushed upon a shoal at the head of Brenton’s"w stranded.
It was finally killed there by soldiers from Fort Adams. ... It Wawi(ﬁhave bee@e,
about thirty feet long.” There were sightings of single whale p(‘).rt on 2 June 1 11
March 1899. Finally, a 15.5-m fin whale stranded at Powdith on 28 August 1900. "j
Fin whales were not mentioned by De Kay My Linsle“842). Fin whales w'

. M 3 V v
commonly observed by the shore-based right whalers in e sland; but were rarely

0
pursued because they were too fast and yielded less oil tths (Edwards and Rattray,

1932; Connor, 1971). Fin whales were targeted by whaling in i
development of modern technology in h ough the first

] that fin whales Were the most common whales in New England
ay. They tabulat in whale records between 1946 and

area between Block Island and Montauk Point, however both the spatial and temporal patterns

are strongly biased by the whale-watching data, which generated 1,246 out of the 1,762 records
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L
hr

el

A@oregated sighting, stranding, and bycatch records of fin whales in the

=205,

37, spring

and study area, 1834-2008 (n = 1,762: winter

summer = 1,425, fall = 93, unknown

=2).
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(71%). Without those data, the seasonal differences are far less dramatic, with 52.7% of
occurrences in summer, 29.8% in spring, 9.9% in fall, and 7.2% in winter, however the pattern of
peak abundance is summer is still there. Strandings as a proportion of all records mr to be

higher in the fall. It might be hypothesized that the observed seasonal increaMg
y 4

frequency corresponds to the expected time of weaning. p 3
After correcting for survey effort patterns (and including umWfled wghtmgs at

97.8% weighting), fin whales are present in the Rhode Island study ﬁin all four s (Fig.
-
10). In spring, summer, and fall the main center of their distri in the Great Sou

Channel area to the east of Cape Cod, which is a well—Wn feeding ground (Kenney andw
1986). Winter is season of lowest overall abundancAY do not dgpart the area entlrely.y
V o N &

N4

A N
all four seasons, there are areas of higher fin whale occurrvmner‘shelf waters and
near the shelf break. The highest occurrence within the SAMP

half of the area from south of Montauk4Rgint to south of Nantucke
as the dense aggregations of sighting rec e whale-watching

the pattern in the raw sighting data is not eR#i i .Fhat does make sense,

d nearby is in the outer

ecisely the same area

1g. 9). Therefore
since whale-watching would not be a viable

ommonly stranded large whale in the Rhode Island study area,
e 2). One of the interesting recent fin whale observations

drifting for several days. It was seen

be expected to focus thei

carcass was Secy

south of Point Judith on the 31st, with a number

it. In August, as the dead whale continued drifting near Block

0 cm) were tagged, and at least three others were seen. On 13 July 1989,

ed immature female fin whale was found near Quonset Point; it was

whale stranded on Warren’s Point in Little Compton. Three fin whales stranded this century in

Newport—one in Castle Hill Cove on 25 November 2002, one at Fort Adams State Park on 13
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Figure 10. Modeled seasonal relative abundance patterns of fin whales in the

Rhode Island study area, corrected for uneven survey effort.
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June 2004, and one at Brenton Point State Park on 24 December 2004. There were also two
strandings in Connecticut: on Long Point in Groton on 28 January 1976—a 13.5-m whale with
injuries from a ship collision, and in New Haven harbor on 18 December 1983—ﬁm female
that was stuck in an area of broken pilings for several hours before it died. FMndings
are common in the Rhode Island study area both east and west of Rhode
beyond the study area in New York, New Jersey, and Massachusettslrk scwg on fin

whale carcasses seems to be common from Rhode Island west. %re“? peaks iMnding
A A Y
frequency in the study area in 1975-1985 and 2001-2005 Which isa differen‘
than what was shown for humpback whales (Fig. 7.) TIWderlying cause is not obvious. w
) 4
kg
L 4

ears, with 0-2 strandings

s well as

Plotting the annual stranding frequencies from 1987 (Fig. 12)‘m.atch the humpbac

graph shows the fin whale stranding rate to be very consis
per year and no obvious clusters. However, plotting the previo ear period in the same

format shows a very clear spike in 198 in any other year,

more than triple the ma
which was also noted by Hain et al. (19 erlying reason is n

potentially be fluctuations in prey resourc biotoxin

n, but could
ent, other natural or

anthropogenic impact, or simply random va

Conclusig
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3.2.6. Sei Whale Balaenoptera borealis Lesson 1828

ipti F N
Description o

y 4

Adult sei whales are 12—17 m in length, with a very sleek, slender eamlined
appearance (Gambell, 1985b; Jefferson et al., 1993; Wynne and Schw, 19

maximum sizes in the whaling catches in Iceland were about 14 mir&les and 1gwmales
-

cial

(Horwood, 1987). They are dark gray or brown to almost bl r, with a lighter nd

frequently with pale mottling or scars. The rostrum is sM[y pointed with a single longltuw
ridge, and curves noticeably downward towards theui tip. The

. A N V o
falcate, and is located about 2/3 of the way back on the aane 40-55 ventral grooves,

which end about mid-way between the flippers and the navel.

_ \ 4
al fin is erect and very
L\ 4

Status

ed mainly on depletion of Southern
i reliable estimate of the total abundance

e Nova Scotia stock at 1,400-2,200 whales, which is similar to the estimate

0 for the U.S. Atlantic from the CETAP (1982) survey data if corrected for diving

(1977) es
of about 2,2

using the same correction factor derived for fin whales (Kenney et al., 1997).
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Commercial whaling on sei whales did not begin until modern technology allowed the
capture of fast-swimming rorquals, beginning in the second half of the 19th Century. In the
North Atlantic, sei whales have been hunted in the waters off mainland Europe, Wy, the
British Isles, Iceland, Greenland, and Canada, with total takes of more than 1%5
(Horwood, 1987), plus an unknown proportion of the 30,000 whales take‘yere not
identified to species (IUCN, 2008). About 1,200 sei whales were talc’ff eaw.ada in the
1960s and 1970s (TUCN, 2008), including 825 by whalers operating ffem a station iBlandford,
Nova Scotia (Mitchell, 1975b). Since the IWC moratorium 95‘5‘6, the only No
Atlantic sei whales killed have been 70 taken in Icelancyf 986-1988 under a scientific rew

permit, and the possibility of an occasional acmdenﬁsubswtelmuntmg for fin whalgs’
v K 9 4 %, &

in Greenland (Reeves and Kenney, 2003). M

Other human-related mortalities of sei whales appex (Waring et al., 2008).
There have been no known fishery entamglement mortalities in U.S?
been three known ship-strike mortalitiM decades. A dea

the bow of a container ship in Boston on 1% Nove

tic waters. There have

ale was found on

May 2001 in New York Harbor. A dead sei i 1es was found floating

near the Navy base in

o1 in groups of 2-5 animals. During the 1979-

whales. Kenney and Winn (1987a) described a large whale feeding
1 18 April 1980 in the vicinity of Hydrographer Canyon, which included 9

1970; Pivorunas, 1979; Watkins and Schevill, 1979; Gambell, 1985b). Sometimes they are gulp-

feeders like blue, fin, or humpback whales—Ilunging forward with the mouth gaping widely, then
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closing the mouth and squeezing out the water. At other times sei whales skim-feed, opening the
mouth only part-way, then swimming ahead with the mouth open for longer periods continuously
filtering prey from the water. The feeding method is likely determined by prey typﬂmming for
smaller prey and gulping larger prey. ,\

The principal prey species of sei whales are primarily copepods and‘darily
euphausiids (Kawamura, 1974; Mitchell, 1975b; Jonsgard and Darli 77;w and
Chapman, 1977; Christensen et al., 1992; Schilling et al., 1992){helv‘ery fine Mngs
allow them to filter out smaller prey than the other rorquals. ,b; noted that the ion

of the sei whale sightings in the vicinity of the SAMP aW'south of Montauk Point and Blw
Island (Fig. 14), is also a location where right whalm tend to besaggregated (Fig. 3), &7

. . M, N F o U v
suggesting that dense copepod concentrations occas1onallvhat vicinity.

Sei whale calves are born in the winter at a length of 4. and weight of about 650

kg (Mitchell and Chapman, 1977; Ric ; Gambell, 1985b;

77; Lockyer and Martin,
Horwood, 1987, 2002; Boyd et al., 1999 tion period is belie e 10.5—-12 months,

perhaps slightly longer in the Southern Océan tha

therefore mating also occurs in the winter.

long, following the typica i ing i ength by the time of weaning.

temperate and sub : i d wintering grounds at lower latitudes (Gambell, 1985b;
Jorwood, 1987, 200 eeves and Kenney, 2003). Most North Atlantic sightings are along the
inental shelf edg

Banks in late summer, back to the Scotian Shelf in the fall, and possibly offshore during the

winter (Mitchell, 1975b; Mitchell and Chapman, 1977; CETAP, 1982). The winter range is
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poorly known, but there are scattered records from the southeastern U.S., Gulf of Mexico, and
Caribbean (Mead, 1977; Schmidly, 1981; Gambell, 1985b). Sei whales also are known for their
unpredictable sporadic occurrences in areas where they are not regularly seen (Gwl, 1985b;

Horwood, 1987; P. M. Payne et al., 1990; Schilling et al., 1992; Clapham et W

T
—
e
—
K

Historical occurrence

N
N
N
o s
S,

e

tremely rare. Cr d

Brooks (1968) knew of no occurrences in Rhode Islandlen (1916){eported a strandingw

Chatham, Massachusetts in August 1910, which heﬁo be the hrecord from the Ufy
M V an ¢
Waters and Rivard (1962) said they were rare in New Eng

A N
worted'only one
Massachusetts occurrence, a stranding of an emaciated, 11.9- in the Jones River in

Kingston on 21 October 1948. De Kay

42) wrote that Dr. Mitch
whale that was captured in 1804 near Re

Historical sei whale records from southern New Eng

him of an 11.6-m

De Kay’s accoun b t literature repotts. De Kay reported no other sei whale
§ 12), Goodwin (19 Connor (1971).

by CETAP (1982) does not extend west of 70°W longitude. Most of the
ore—from the middle of the shelf to the shelf break and slope. The

different days'in July 1981 (including the two inside the SAMP area—on 23 and 26 July), one in

o Presumably Samuel Latham Mitchill, 1764—1831, physician, naturalist, New York Assemblyman, U.S.
Congressman and Senator, professor at Columbia, and co-founder of the Rutgers medical school.
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August 1982 (the only one from any whale-watching boat), and one in May 2003. All five were
single individuals. The only other year with more than one sighting was 2001, when a NMFS
aerial survey on 7 May recorded 23 sei whale sightings, totaling 112 individualsmn a
relatively small area at mid-shelf south of Nantucket. There were single sighMl 1983,
May 1985, October 1987, April 2000, November 2004, April 2005, and

IF
=1

Figure 14. Aggregated sighting, stranding, and bycatch records of sei whales in
the Rhode Island study area, 1981-2006 (n = 35: winter = 0, spring = 29,

summer = 4, fall = 2).
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For the sei whale SPUE estimates, we included 2.2% of the survey sightings identified as
“unidentified fin/sei whale,” based on the relative proportion of identified sightings of the two
species. The resulting maps looked very similar to the fin whale model outputs. Wit is quite
probable that 2.2% of the fin/sei sightings in the study were sei whales (i.e., Mf the 59
sightings), assuming that every sighting has the same probability of bein hale resulted in
an obviously erroneous relative abundance model, which is not shoWre. Sw of the

identified sei whale sightings in the Rhode Island study area occme& a single@

ay
-
2001, and there were only six sightings in seasons other tha stheir occurrence 1
region is too sparse to derive meaningful relative abunw patterns from the identified "j
. F N A N A 4
sightings alone. S B y 4

. . . A N V an N v
There are no known strandings, either historical or

indfhe stat€ or in the study area.
The closest known stranding “as the crow flies” would beMdent in Kingston,
Massachusetts mentioned above. The two would be Allen’s 1
September 2002 on the south shore ofM west of Fire Isla

Conclusions \\/
| Y r

to occur unpredictably and irruptively, there
ipthe RI Ocean SAMP area—three days

atham whale and one in
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3.2.7. Bryde’s Whale Balaenoptera brydei Olsen, 1913

ipti F N
Description o

y 4

Bryde’s whales appear very similar to sei whales, but are slightly 55: with adults up
to 13—-15.5 m in length (Cummings, 1985a; Jefferson et al., 1993; Ww ansz, 1999;
Kato, 2002). They are dark colored, lighter ventrally, with a poiwd&hﬂy rouhrum
and a prominent, falcate dorsal fin. The definitive distinguishi c;::ristic of Bry les

S

is the presence of three longitudinal ridges on top of thcifrum—ongdown the middle anw
parallel ridge on each side of it. There are 40-70 Vaives that extend to or past the n y

avel.
M. N M
The baleen is dark gray with coarse, lighter gray fringes, a e 50-350 plates on each

side. The most anterior plates are sometimes lighter-colored or
Status

Bryde’s whales are not listed under t S. es Act, are not included on

the IUCN Red List. There are
pt for a small stock in the Gulf of Mexico.
ingret al., 2008), but there are previous

3’ Bryde’s whales under a scientific research

orth Atlantic e

varying between regions (Best, 1977; Kawamura, 1980; Cummings, 1985a; Kato, 2002).

Reproductive biology is not well known and is probably similar to other rorquals.
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General distribution

Bryde’s whales are the most tropical rorquals and are found in all oceans mmings,
1985a; Kato, 2002; Rice, 1998), although the existing taxonomic questions aMhat they
were probably confused with sei whales in commercial whaling records fo‘i years limits

historical information on distribution. S
A N
-

Historical occurrence A N
-
e

L N A 4
There are no published records of Bryde’s vﬁhe regiormere is a specimen o
v A N y o\ <

Bryde’s whale baleen in the Harvard Museum of Compara

o) (MCZA48537) that was
dredged from the bottom in about 150 meters of water souMet, Massachusetts in
1952 (Fig. 15). The northernmost confimed stranding record from
Virginia (Mead, 1977). K

Recent occurrence

. east coast is in

of a single Bryd

2Stol e s whale southeast of Montauk from a whale-
watch boat i y .

idental off the northeastern U.S. and not a concern in the

SAMP area.
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oregated's g, stranding, and bycatch records of Bryde’s whales

in the Rhod and study’area, 1952 and 1982 (n = 2: winter = 0, spring = 0,

summer = 1, =0, unknown = 1).
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3.2.8. Common Minke Whale Balaenoptera acutorostrata Lacépede 1804

D ipti F N
escription %

V 4

Common minke whales (There is a closely related species, the Ankaminke whale B.
bonaerensis, that has recently been accepted as a valid species, requﬂ the t mmon” to
designate this species.) are the smallest of the North Atlantic balﬁnwles, With‘

-
generally 6-9 m long and reaching maximum lengths of 9-1 art and Leather
1985; Jefferson et al., 1993; Wynne and Schwartz; 199%rrin and ]%{ownell, 2002). Thew

cies. Theii is shorter relative 10
L 4

is somewhat more robust than in the larger Balaeno

the body than in the other balaenopterids, and the rostrum sh@ply pointed with a
prominent median ridge. The body is dark gray to black with a elly, and frequently shows

pale areas on the sides that may extendfp.onto the back. The flipp
point, and the middle third of each ﬂipMcuous bright whi

tall, prominent, and falcate, and is located

smooth and taper to a
. The dorsal fin is

along the body. The

ventral grooves number 50-70, ending well e whales were formerly

known as little piked w

er the U.S. Endangered Species Act or the

and difficult to detect, resulted in an estimate of 2,650 minke whales for just the northern Gulf of

Maine and Bay of Fundy. Kenney et al. (1997) used those data in conjunction with CETAP
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(1982) density estimates to suggest that a more likely range for minke whale abundance off the
northeast U.S. was 10,000 to as many as 13,000 animals.

Minke whales are the smallest of the rorquals and did not have great commial value
until modern industrial whaling in the Southern Ocean decimated populationMr
whales. Antarctic whalers started taking minke whales in the 1970s (Perri,éBrownell, 2002).
In the North Atlantic, there is a long history of hunting for minke wW(rew
Leatherwood, 1985; Horwood, 1990; Reeves and Kenney, 2003)‘§ra;scale miMng in
Norway dates back to at least the Middle Ages, and modern ethods were firste==
developed in Norway in the mid-19th Century. In the 2erntury, o'\gr 100,000 North Aw
minke whales were killed by whalers, mostly Norwegianssen the highSeas. Whalers from shgre

. . - < F N &
stations in Canada and West Greenland took about 1,000 zY(Wspecﬁ'vely. Canada ceased
whaling in 1972.

After the IWC moratorium beg orway filed an objectio
in 1986 and 375 in 1987 (Reeves and Ke . In 1988-1992, ca

Stewart and

0ok 379 minke whales

nged from 1 to 95

ted mortality in 2001-2005 from the Canadian East Coast minke whale

.4 whales per year from entanglement and 0.4 per year from ship strikes
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Ecology and life history

Minke whales are typical baleen whales, most often seen as solitary indivw (Perrin
and Brownell, 2002). The average group size sighted off the northeastern U.mhales
(CETAP, 1982). Large groups are occasionally observed, but those are wggregaﬁons
in areas of rich food supplies, often associated with other species tha”d onw prey,

including fin whales, humpback whales, Atlantic white-sided dokhin‘wmd harbor ises
. A 9
(CETAP, 1982). F o N A 9

S

Minke whales feed on a wide variety of prey tywncludmg gopepods, krill, pterow

squid, and many kinds of small and medium-sized Miewed in wood, 1990). In thy
L 4 L 4

A N
northeastern North Atlantic, where stomach contents have extensively, krill and

herring are the principal prey, followed by several gadoids (in cod, haddock, and

pollack), and capelin (Folkow et al., 2 ary prey species are

. Off the northeastern U.

most likely clupeids, gadoids, sand lak
feeding mode (Nemoto, 1970; Pivorunas, 9).
their prey choices than the larger rorquals, st rey schools to feed
efficiently.
Minke whales mat about 7 years of'@ge and 7.2 m long in females and 6 years and
6.8 m for malés (Stewart and therwood, 198‘5;\[;@0d, 1990; Perrin and Brownell, 2002).

the timing has b

en inferred from fetal development curves

, mating occurs from October to March. The

non minke whales are broadly distributed in the Northern Hemisphere from the
edge of the ice to the tropics (Stewart and Leatherwood, 1985; Horwood, 1990; Rice, 1998;

Perrin and Brownell, 2002). The distribution of the dwarf minke (a sub-species) in the Southern
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Hemisphere is less well known, and is perhaps more coastal than Antarctic minkes (a separate
species). In the western North Atlantic, minkes are common from Virginia north to the ice edge,
and they occur as far south as the West Indies and Gulf of Mexico. In continentaw waters off
the northeast U.S. and eastern Canada, minke whales are abundant in spring N, less
abundant but still common in fall, and largely absent in winter (CETAP,
stranding records from the southeast U.S. Atlantic coast and Gulf of’ico, WS sightings
and strandings from the West Indies and Caribbean, all of Whiclxmec“centrate(ﬁin the

-
winter. This had led to the hypothesis that minke whales m@ore and south Wg

here are

grounds in the West Indies and deep water south and ew Bermudg (Mitchell, 1991). w
F N A N \ 4
—— y 4
v A N V =N “

Historical occurrence he

Cronan and Brooks (1968) rep five 19th Century min
Island, apparently from Allen (1916), bu whale injured by th

e records from Rhode

ropeller that was

le killed near Fort Adams on 5 September
at drowned in a fish trap off Sakonnet
971) knew of no additional New York records beyond those two, but

ere more frequent farther east in Rhode Island and Massachusetts. Allen

Rhode Island record.
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Recent occurrence

Minke whales occur in the Rhode Island study area in all four seasons (Fi ). The
largest proportion of records is in summer (74.6%) and spring (19.6%), holeeaﬂy
biased by the large number of sightings from the whale-watching boats. VS‘( the dense
concentration of sightings between Block Island and Montauk Poin@ﬁlg—wlmer,
minke whales are still strongly seasonal—most widespread in thx{eg“ during t&
(48.8%) and summer (41.7%), and relatively rare in the fall q ‘\.zvinter (2.4%). t
the aggregation of records from the whale-watching boa inke whgles are distributed acw

g 3 o, )\ 4
the shelf from nearshore to the slope. S B y 4

. M U . ' 4
The effort corrected relative abundance patterns o 0 nke whales (Fig. 17) show

the same concentration in the Great South Channel east of Cap and Nantucket as there was

for humpback whales and fin whales (Higs. 6 & 10). Great South
abundance was highest in summer, follo easing order by spr

Kenney and Winn (1986) showed that the agga in

minke whale

, and winter.

cetacean habitat off the northeastern U.S., p i stocks of sand lance. In the

spring, there was also ap abundance e outer shelf south of

Nantucket, whic ¢ at lower levels 4s far a Montauk. Within the SAMP area, there
i i , e abundance in s nd another in summer that is only in the

srate minke whale abundance on the outer

area of high minke

f Sakonnet Point; 30 August 1981—stranded on First Beach, Newport,
s; 26 November 1987—stranded on Mansion Beach, Block Island; 20

by sharks; 1 July 1992—stranded in Little Compton; 18 June 1995—stranded on Second Beach,
Middletown; 10 July 1997—stranded in Little Compton; 3 July 1999—stranded in Tiverton;
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w_ gregated sighting, stranding, and bycatch records of minke whales

1 Riiode Island study area, 1849-2008 (n = 504: winter = 4, spring = 99,
sumgner = 376, fall = 25).

A4
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Figure 17. Modeled seasonal relative abundance patterns of common minke

whales in the Rhode Island study area, corrected for uneven survey effort.
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2 August 1999—stranded in Jerusalem; 16 July 2000—stranded on East Beach, Charlestown; 30
July 2001—stranded at Black Point, Narragansett; 17 August 2001—stranded on Second Beach,
Middletown; 12 August 2002—stranded near First Beach, Middletown; 22 June %stranded
near the Cliff Walk, Newport. There is a clearly obvious seasonality to the RM

strandings, with two in June, nine in July, five in August, and one each i ber and

November. It is likely that many of the stranded minkes are recently ’hed y f the year;
their timing corresponds well with winter calving and a 4-6 month W‘Qing time.. g
)

An interesting nearby minke whale occurrence was 1 usetts in July 1

ich
at first glance looks like a mapping error in Fig. 16). A Wcm femalgminke whale was sew
the Taunton River in Dighton on the 23rd, about 13 ~‘ eam from“ere the river emptiey
. ) ) v A N - N &
into Mount Hope Bay at Fall River. The animal stranded 1vd was pushed off. It was
found floating dead in the river two days later.

Five-year stranding frequencie . 18) show absence

in.the Rhode Island study a i
from 1966 to 1975, only one strandinthen higher and r

strandings from 1981 to 2005. It is not kn w sed by a lack of

consistent

attention to minke whale strandings prior to i crease in frequency

afterwards.

at common minke whales can be expected in the
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3.2.9. Physeter macrocephalus Linnaeus 1758: Sperm Whale

Odontoceti includes a variety of species known as whales, dolphins, and p ises. They
are characterized by having teeth in one or both jaws (although in some specm erupt
in adult males) and a single blowhole (Hooker, 2002). They use echolocat‘t navigation and
choes‘“of the

unique characters of the skull, lower jaw, and facial region of ocm_lt(ﬁes are relﬁ

A S
to sexual dimor

foraging, producing mid- to high-frequency sounds and listening to t

echolocation (Au, 2002). Odontocete species vary widely wi

some species are strongly dimorphic with males much w than females, while others are"j
slightly dimorphic, slightly reverse dimorphic (i.e., Mrger), or menomorphic. Most &

. . s e . M k" AT, &
odontocete species are highly social, living in more or lessYgroupﬁ of closely related

individuals (Tyack, 1986). Twenty-four odontocete species in ilies have been recorded

from the waters or beaches of Rhode 1

and adjacent areas, fiv
hypothetical (Table 1).

species are

d two species of

separate but closelgre ies. sred by both families include (Nowak, 1999):

and a large concayityn the facial region; a spermaceti organ in

also much larger, isi ter to a third of total body length, compared with only an

2johth to a sixth in A

a. Among other skull characters, Kogia has the shortest rostrum of any

alf of the total skull length, while the rostrum of a sperm whale makes

Sperm whales are the only odontocetes large enough to be included with the baleen

whales among the so-called “great whales.” They were the basis of Yankee whaling in the 18th
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and 19th Centuries, as memorialized in Melville’s classic Moby Dick.

D ipti F N
escription %

V 4

dimorphic of all

Sperm whales are the largest of the toothed whales and the most s

cetaceans (Rice, 1989; Jefferson et al., 1993; Wynne and Schwartz,W Wh‘ZOOZ;

Reeves and Read, 2003). Adult males may reach 18.3 m in lengt a&omilin (morted
) 3
males from the North Pacific of 19 or 20 m, while the maxi or adult females
12.5 m. More typical adult sizes are 12—16 m in males M.S—ll m jn females. The headw

large and squarish, comprising up to a third of the tﬁh, with a\ﬂ narrow, underslung”
A 4 L 4

lower jaw. The body color is from medium to dark gray—wath Iight areas on the
belly and around the mouth. The skin on the head is smooth, b

corrugations on the rest of the body. T ippers are relatively sho
set relatively high on the body so they d i

s longitudinal wrinkles or

ded, paddle-like, and

animals.

Status

Atlantic, 930,000 in the North Pacific, and 780,000 in the Southern Ocean. The worldwide total
of 1.9 million represents a reduction from a pre-whaling population of 2.8-3 million.

Whitehead’s (2002) range of estimates for current stocks is substantially lower at 200,000 to 1.5
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million, and stocks in some areas like the eastern South Pacific appear to be still severely

impacted by past whaling. The most recent abundance estimate for sperm whales off the east
coast of the U.S. from Florida to Maine is 4,804, with an additional 1,665 in the G
(Waring et al., 2008). Those estimates are minimum values because they are M for

of Mexico

whales missed due to diving. g
Hundreds of thousands of sperm whales have been killed woWde SL‘Abegmmng

of Yankee whaling in the early 18th Century. The total take in 1 &0—‘0 was O\MOO,
A

with an additional 600,000 or more killed since 1910 (Reeve d, 2003). Comm

hunting of sperm whales ended worldwide with the Iwwratorium Lin 1986. There is prew

no hunting at all for any purpose in the North Atlarﬁfew are th each year in the 5
- e . M Y ARy, &
North Pacific under scientific research permits by the J apzi¥ he
Sperm whales are occasionally entangled in fishing ge e east coast of the U.S. or

struck and killed by ships, but the leve ortality is not believe iologically significant
(Waring et al., 2008). Sperm whales fee igh on the food ch could potentially

consisting of females of all ages and immature males (Best, 1979). Mixed schools are
predominantly female, 70% or more. Adult females in the school are closely related, and the calves

and immatures of both sexes are their offspring. Females in the mixed schools remain associated
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for their entire lives. Males leave the mixed schools as early as ages 4—5 and completely by age 15,
forming bachelor schools. Whalers measured the size of a whale based on the oil yield. A New
Bedford whaling captain quoted by Best (1979) indicated that the largest adult femﬂr bulls in
mixed schools yielded 35 barrels of oil. Bachelor bulls were caught in schools Md
animals, which decreased in number as the whales got larger. The largest b‘x schools were
the 40-barrel bulls, and the next largest the 50-barrel bulls. Schools ofﬁarrelWre
generally 8—10 whales, 70-barrel bulls were in schools of 4-5 Wh&s,?‘;larger blﬁ

solitary or in pairs or trios. The whalers believed that mixed s re “harems” cont ya
dominant bull, but mature males actually rove between M schools (Whitehead and Weilw
g 3 o, )\ 4
2000). . U ) 4
v K N V o «

Sperm whales tend to remain relatively motionless or to'swim ahead slowly

r
during surface sequences, often tightly grouped. Surface seMeneral]y much longer than

. Yankee whalers

in baleen whales, usually about 8—10 minutes but sometimes 15-60

believed that a sperm whale needed to bhwach minute spent S ed during the
previous dive. Sperm whales are positively
final dive in a surfacing sequence (Kenney a i : ales are known to breach

on rare occasions.

May 1995. During that time it traveled 295 km and made 158 dives longer than 3 minutes. There
were 65 relatively shallow dives (< 200 m) and 93 deeper dives that averaged 990 m

(range = 420-1330) and 44.4 min (18.2-65.3). The whale spent 23% of its time at or near the
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surface, 23% in shallow dives, and 54% in deep dives.

An important characteristic that separates mysticetes and odontocetes is the use of
echolocation (“sonar”) for foraging (Tyack, 1986, 1999; Au, 2002). Probably all Kzeans use
sound for communication, but only odontocetes are known to echolocate. Ecmnvolves

the production of short-duration, high-amplitude, broadband pulses (“clic d listening for

echoes returning from objects in the environment. Clicks are producw the ﬂ‘mplex of
air sacs and associated structures in the facial region and focuse%nto‘qelatively IMEEIow, beam
-

by the melon or spermaceti organ, and the echoes are receiv osterior portion
S
9

mandibles (Norris, 1968, Norris and Harvey, 1974; Craw et al., 19‘96; Mpghl et al., 19997 ™

k. 4
Cranford, 2000; Au, 2002; Frankel, 2002). Click dujafionfiequency raiige, bandwidth, )
v k. N

4

L 4
repetition rate, and amplitude vary among species. Many o

e
tonal sounds (“whistles,” etc.) that are used for communicM no role in echolocation.
Sperm whales do not whistle, but use cligks for both echolocation munication (Rice,
1989; Whitehead, 2002; Reeves and Rea iving sperm whales gularly once or

twice per second as they search for prey. ainly hear each other

ut not all, also produce

in op ey iller et al., 2004 Watwood et al., 2006). Socially interacting
whales also p 0 clicks called “codas” (Watkins and

of giant squid. The majority of the diet consists of medium-sized squids

0 cm to 1 m. Males feed on larger prey than do females and juveniles.

include benthic octopus, crabs, and other crustaceans. Sperm whales consume a wider variety of

squid than do northern bottlenose whales or Cuvier’s beaked whales, which correlates with range
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of movements within each species (Whitehead et al., 2003).

Feeding occurs at depth, apparently all the way to the bottom at times, since stomach
contents sometime include stones, sediment, shells, and other non-food items froﬁsea floor.
Feeding behavior has not been observed and can only be inferred or hypotheMed in
Rice, 1989). Suction feeding is probably used. There are paired, expansibléat grooves that

A

arenWecessary
for feeding—stomachs often contain completely intact and unmﬂ«:’ ey items,ﬁniles

-
with no erupted teeth and adults with badly injured and USW aws are able to‘

effectively. Sperm whales may simply scan for prey usw'cholocatign. An alternative w
suggestion is that the whale hangs motionless at deme mouth Wide open, waiting for &7
L\ 4

N4

would allow rapid rapid expansion of the buccal cavity. The teeth are

prey to be attracted to the white lips or the luminescent sqv the jaw and teeth. The
so-called “big bang” hypothesis is that a sperm whale (or sma ntocete) can produce clicks
of high enough intensity to stun prey it

. Fristrup and Harbison
whale simply may use vision in feedinék i

suggested that sperm

histories (Caldwe : Best, 1974, 1979,‘ice, 1989; Whitehead et al., 1991; Whitehead

003). Single calves are born at 4 m long

about age ales generally do not begin breeding successfully until their late twenties. The

interval between calves for prime-age females is about 5 years.
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General distribution

Sperm whales are found from tropical to subpolar waters in all oceans of wﬂd (Rice,
1989, 1998; Whitehead, 2002; Reeves and Read, 2003). In the western North Mey
occur from the edge of the pack ice south to the Gulf of Mexico and Carib‘Mature males
penetrate farther into high-latitude waters than females or immatureW’st, 19“9). The

northern distributional limit of female/immature schools in the wter‘@l orth Atla‘
©
21982; Whitehea

probably around Georges Bank and the Nova Scotian shelf

S

1992). Sperm whales are very wide-ranging and migra@land itis likely that all sperm ww
in the North Atlantic belong to a single population (Reevesiand White , 1997; Dufault et y
L\ 4

v N V o N .
in 1973 (Mitchell,

1999). A whale tagged off Nova Scotia in 1966 was captuv
1975¢). Even on a global scale, sperm whales show very low g variability (Lyrholm and
Gyllensten, 1998; Lyrholm et al., 1999

Most sperm whale sightings arou i 200 m, however

but there has been < vey effort farthvvird, and sperm whales can probably

e likely a result of little survey effort except relatively near shore

ere are scattered strandings from North Carolina to Florida, and a few

taken there jye€ar-round, a few nearshore but very large numbers offshore (Townsend, 1935).
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Historical occurrence

Given that sperm whales are primarily offshore animals and rarely seen nﬂore, the
historical record is dominated by whaling takes. Cronan and Brooks (1968) rM one
stranding in Rhode Island, a 4.4-m animal (i.e., a calf) in Charlestown on ﬂruary 1967
(which is rumored to be buried somewhere on the URI Bay Campusww sperm
whales had “also been found within a few miles of Rhode Islandﬁith“ﬁords froﬁgton,

Connecticut, and New Bedford and Nantucket, Massachuset eems to be a co

S

issue in the literature—interpreting earlier reports of ng captureg as having been killew
the reported location rather than having been landeﬁlthough ig@s.not clear whether &

. .. . . k9 4 %, &
Cronan and Brooks did the misinterpreting or simply repe omeone else. For

T
example, Linsley (1842) listed sperm whales for StoningtM he surely meant landed at
Stonington but taken somewhere more

hore, however Goodwin
otherwise: “The sperm whale was recor: ey (1842) at Stonin

seems to have been a primary source for

seemed to interpret it

onn.” Goodwin

taken or even seen by the shore-based Long
ing began in about 1712, when Capt.

laimed that sperm whales were formerly abundant near Long Island, but

ific information. Connor (1971) gave the oldest New York record as a

published in the East Hampton Star. Waters and Rivard (1962) tabulated two strandings, one at
West Yarmouth on 15 June 1954 and one at Nantucket in September 1961.
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Recent occurrence

The distribution of sperm whales in the Rhode Island study area is concelw along the
edge of the shelf, with 57.3% of the records in the summer, 18.5% in fall, 16Mg, and
7.8% in winter (Fig. 19). Southern New England is one of the rare locatio‘be world where
sperm whales occur frequently well inshore of the shelf break (CETW[ 982Wd Sadove,
1997). Sightings on the shelf in waters shallower than 200 m oc%rf% all four‘

A S
om the whale-w

including seven sightings in summer, three in spring, and on

S

boats. Many of them are aggregated in a relatively narr%and extending north-south alonw
. . o,
shelf valley offshore of Montauk Point and Block Iﬁ often spgeulated that sperm why
. L v A N V an . ¢
occurrence in shelf waters corresponds with inshore move f gpawning squid.

The effort-corrected relative abundance patterns show rm whales are generally

not predicted to occur in the SAMP ar ig. 20). Only in summe ne area of low
abundance slightly intersect the SAMP a whales are predicte present in all four

seasons, but scattered and in low abundance. All as are offshore and

t the phenomenon is sufficiently rare that it
-watching boats, to detect it.

km away, where he was diagnosed with pneumonia and nick-named

vers coaxed him into eating squid, so he could be treated for the
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Figure 20. Modeled seasonal relative abundance patterns of sperm whales in the
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Rhode Island study area, corrected for uneven survey effort.



Conclusions

Sperm whales are primarily offshore animals, and are not predicted to occ ithin the
SAMP area. However, they are known to regularly enter shallower waters ovﬁlﬁsouth of
New England. They may occur within the southwestern quadrant of the S‘Iea, most likely
during the summer. Sperm whales are listed as Endangered under thWA. Bé‘lley are
toothed whales, they are highly dependent on sound for navigation, F‘ging, and‘

) 3
communication. Planning for any development activities irw area, particula@s

that produce loud sounds, must consider the possible price of sperm whales.
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3.2.10. Pygmy Sperm Whale Kogia breviceps (Blainville, 1838)
Dwarf Sperm Whale Kogia sima (Owen, 1866)

Py N
F N
The two Kogia species are rarely seen except as strandings, and are di t to
distinguish at sea or even with intact specimens on the beach. Many mzwﬁ considered
them to be conspecific as late as the mid-20th Century (see Rice, 19%? a re“A
identifications of stranded specimens before that time (and even Anc&en) may be‘ionable.

e

N
The two species are often pooled in reporting and analyseWonsidered togethi for

those reasons.
Description

Pygmy and dwarf sperm whale very similar in appeara
body form (Caldwell and Caldwell, 19&:&1. ;

McAlpine, 2002). Pygmy sperm whales aré large

nearly identical in

i , underslung lo jaw. The single C-shaped blowhole is located
on top of the } htly left of cente ippers are short, rounded, and placed

al fin is very small

d falcate, placed well behind the midpoint

y low angle. The head is slightly longer and more

e, and they have @ pair of inconspicuous throat creases.

The pygmy sperm whale is not listed under the U.S. Endangered Species Act, is not
included on the Rhode Island state list, and is classified as Data Deficient on the IUCN Red List.
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Dwarf sperm whales are not listed under the U.S. Endangered Species Act, are not included on

the Rhode Island state list, and are classified as Data Deficient on the IUCN Red List. There are
no estimates of the populations worldwide of either Kogia species, but both maywatively
common. In the NMFS SAR (Waring et al., 2008) abundance is estimated foMs
combined because of the identification difficulty. Off the east coast of the d Canada, the

abundance of Kogia spp. was estimated as 695 in 1998 (Florida to thf owrence) and
395 in 2004 (Florida to the Bay of Fundy); the estimates of the (‘le&/lexico W@n

> N
1996-2001 and 453 in 2003-2004 (the differences are not w} significant). \

There is no significant hunting of pygmy or deerm whales beyond very smalw
numbers taken in traditional fisheries in the Caribbe

A 4
y 4
. . e y o=\ &
(Caldwell and Caldwell, 1989). Fisheries-related mortahUVemes‘have been
documented in U.S. Atlantic waters. One K. breviceps was rel ive but seriously injured in
the pelagic longline (swordfish) fisher

Florida in 2000. Stran i
recorded with evidence of entanglement ear, propeller mark

stomachs (though not necessarily determined as t

anka, J aphnd Indonesia

als are sometimes
plastic in their

. sima was killed in

L. whales are very po@

1 and Caldwell, 1989; McAlpine, 2002). Most

ly known, with most information coming

Stomach contents of stranded pygmy and dwarf sperm whales are dominated by squid of

a wide variety of species, sometimes with small amounts of fish or crustaceans (Nagorsen, 1985;
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Caldwell and Caldwell, 1989; McAlpine, 2002). Their anatomy (small jaw, reduced teeth, well-
developed hyoid apparatus) also predicts a diet based on suction-feeding upon cephalopods.
Most feeding appears to be at or near the bottom. Santos et al. (2006) analyzed slmh contents
of 14 K. breviceps stranded in 1984-2002 in Europe (5 in Spain, 7 in FranceMotland.

Thirteen stomachs had almost entirely squid with some small amounts of efiStaceans and fish,

and one animal contained mainly crabs. & =

Little is known about reproduction, with nearly all infor%iﬁoming fr(ﬁiings
) 3

(Caldwell and Caldwell, 1989; McAlpine, 2002). Dwarf s;Wcalves appear t@n

spring at 1-1.2 m long. Gestation may be as short as 9 w long as 1] months, and lactati(w
lasts about a year. Females reach sexual maturity atA m. Malegiprobably attain maturigy
M, ¢

F N
at similar sizes. Female pygmy sperm whales have been ervere!imultaneously
pregnant and lactating, indicating that a reproductive cycle wit ing every year is possible.
aturity at about 2.1 Malves are under
seen in stJded cetaceans,

Female dwarf sperm whales reach sex

1 m in length.

offshore, resulting in at least 25 sightings between the shelf break and very deep pelagic waters

from Georges Bank to Florida. Survey sightings are all in summer, and strandings are scattered
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throughout the year, so there is no information on seasonal patterns of distribution or migration.

There are no data on stock separation, so it is unknown whether pygmy or dwarf sperm whales

off the Atlantic coast of the U.S. belong to the same populations as those in the (Mf Mexico

and Caribbean. Barros et al. (1998) speculated from stable-isotope data that M whales

may the more inshore of the two species, although prey data from stomac]‘nts suggests the
A N

opposite (Caldwell and Caldwell, 1989; McAlpine, 2002).

Historical occurrence

er spemeiKogza in Rhode Islﬁ
V o N
s in Massachusetts and

Cronan and Brooks (1968) knew of no recom
but said that K. breviceps was likely to be present based 0
Long Island. They did not even mention K. sima. Strandings o ecies are relatively

et al., 2008),

common along the southeastern coast

e U.S. (Handley, 1966;
outnumbered only by bottlenose dolphin 971) reported atle

t records in New

( d be to consider @kl records without a thorough review of
specimens, dafa, @ ¢ documentation ogia sp.

area (Fig. 21), wi ‘ ered sightings. This is likely due to a combination of factors

including rarity, lo tability, occurrence far offshore where survey effort is lowest, and
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goregated g, stranding, and bycatch records of pygmy sperm
perm whales, and unidentified Kogia sp. in the Rhode Island study

(n =31: winter = 8, spring = 8, summer = 14, fall = 1).

pur recent strandings of pygmy sperm whales in Rhode Island: at Lloyd’s
Beach, Point, on 19 January 1976; near Providence on 21 January 1976 (given the

close proxumity in time, one might speculate whether the two animals came in together, however
they werevboth adult-sized at 289 cm and 376 cm, respectively, therefore were not a mother-calf

pair); on Third Beach, Middletown, on 22 March 2001; and near ‘“Rosecliff” in Newport on 18
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August 2003. There were also two strandings identified as dwarf sperm whales—one at the

Quonochontaug Breachway in Charlestown on 29 December 1990 and one on the Goddard

Memorial State Park beach in Warwick on 10 June 1995. Based only on those rec , the

relative abundance of the two species in the region is 2:1. On the other hand, Mﬁre
length of Long Island, there were 27 strandings between 1972 and 2005,
recorded as K. breviceps. 45

;- 4 k. N
It appears relatively clear from the post-1970 stranding rwm‘at K. brevicepsis the
-

were all

more common species in the Rhode Island study area (Fig. 2 . Dreviceps 1s known
strandings in eastern Canada (Baird et al., 1996). The nﬁrnmost cgnfirmed records of Iw
are the two strandings from Rhode Island, and K. siﬁv

(Willis and Baird, 1998). From 1999 through 2005, there

0
to species, between Florida and Nova Scotia, including 2OMS and 60 K. sima (Waring
et al., 2008). From Virginia north, 89.5 orth Carolina south

ere K. breviceps; while
the strandings were 75.9% K. breviceps, hat pygmy sperm ave a somewhat

more northerly distribution. The level of e i I i across all stranding

er been‘mrded from Canada"
V o N v
gia sttandings, identified

groups, so it is impossible to conclude with i data whether those

differences represent t

rm whales are offshore species with main
ively warm waters. There has never been a sighting of either in the

ignored for any development planning.

104



4
(#)]
D 3
£
C
©
N
s 2
o)
0
5
2
0
66—
70

bars), dwarf

Rhode Island

-year s

11— 76—
72 80

dy area, 1966-2005.

81— 86— 91— 96—
8 90 95 00
Year

105

01—
05

trilx frequencies for pygmy sperm whales (light gray

whal€s (dark gray), and unidentified Kogia sp. (white) in the

\



106



3.2.11. Beaked Whales:
Northern Bottlenose Whale Hyperoodon ampullatus (Forster, 1770)

Cuvier’s Beaked Whale Ziphius cavirostris G. Cuvier, 1823 A
Blainville’s Beaked Whale Mesoplodon densirostris (Blainville, 1817)°

Gervais’ Beaked Whale Mesoplodon europaeus (Gervais, 1855
Sowerby’s Beaked Whale Mesoplodon bidens (Sowerby, 1”)' A Y

A N
True’s Beaked Whale Mesoplodon mirus True, 1913 _ ‘ S
y U A N
y o N A N
o . . 4 , Cee-
Ziphiidae constitutes the second most speciose Wy of Cetagea, with 6 genera anw

species (most in Mesoplodon) now recognized, secm Delphinidae (Mead, 2002). Some
M, N ¢

species are still known only from stranded specimens andVeen seen alive (or even as

a completely intact carcass). Ziphiids are collectively known a

deep water, far offshore. Six species ar@gknown from the North At
occurred in the Rhode Island study area. i

with intact specimens at hand and nearly irgpossi i sightings identified to

d whales. They all occur in

nd all six have

species were extremely rare before the late es are considered together

here.

only Hyperoodon ampullatus in the North

erupts only in adult males.
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Northern bottlenose whales are the largest of the Atlantic beaked whales, with males
reaching a maximum length of 9.8 m and females reaching 8.7 m (Mead, 1989b; Jefferson et al.,
1993; Wynne and Schwartz, 1999; Gowans, 2002). The body is robust with a relw wide
back. The head is rounded and bulbous, which becomes increasingly pronoum, larger
animals and nearly square with a flattened, vertical forehead in adult male‘.blowhole is

located in a shallow depression on top of the head, and the blow is sWénd b nd may be
angled slightly forward. There is a pronounced, elongate, dolphhklﬂaeak. The}ﬁo dark
-

chocolate brown in color, with a lighter belly and often with tches, scratches;

S

scars. The head and neck are whitish on large adults. TWrsal fin is prominent, falcate, W

in color than the body, and located about two—thirdsﬂy back a the body. y 4
h A N £ &

89, 2002; Jefferson et al.,

Adult Cuvier’s beaked whales reach 7-7.5 m long in

1993; Wynne and Schwartz, 1999). They have relatively robus -shaped bodies with small

conical heads and short, tapered flippe

here is often a visible co
top of the forehead. There is little or no , i

and curved upward toward the rear. The teeth of a isible at the tip of the

or depression at the

lower jaw, and are sometimes covered by a

reddish brown to dark gra

hea ¢ ite, ecially in adults, with a dark patch around
the eye. Much e whitish in older .

beaked whales may be the easiest of the four North Atlantic Mesoplodon
species to differentiate, assuming a close look under optimum conditions (Mead, 1989a;
Jefferson et al., 1993; Wynne and Schwartz, 1999; Pitman, 2002). They are up to 4.7 m long.

The body is relative robust and spindle-shaped, with a relatively thick beak. The forehead
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