Science & News from the Rhode Island Natural History Survey

Rhode Island N&ltlxﬂ'&llls

Introduction

Across the Northeast, a coordinated effort involving fed-
eral, state, academic, and non-profit agencies and organiza-
tions is underway to conserve the imperiled New England
cottontail rabbit ylvilagus transitionalis While it may

seem like there are plenty of rabbits hopping across the
backyards of Rhode Island, these ubiquitous animals are
most likely to be Eastern cottontaiBy(vilagus floridanuys

a flourishing non-native species introduced as a game an-
imal about 100 years ago. The New England cottontail
(hereafter NEC) is a shyer native species that almost exclu-
sively prefers dense shrubs and thickets, which provide
preferred food and cover from predators and the elements.

Changes in land use and management have caused a signifi-
cant loss of these young forest habitats. As a result, NECs
now occupy a small fraction of their former range, and are
exceedingly rare in Rhode Island (Fuller and Tur 2012). The
NEC is just one of many species that rely on young forests

to thrive; conservation efforts have focused on creating and
protecting these habitats (read more about these efforts at
https://youngforest.org/wildlife/new-england-cottontail).

With the creation of habitat suitable for NECs, there rhast

a source of animals to populate these sites. Therefore, an
important component of NEC conservation for the past 15
years has been the conservation breeding program at Roger
Williams Park Zoo in Providence (Fig. 1). Ten to 15 NECs
are managed by animal care professionals at the zoo, who
provide a safe environment for the animals to breed, nest,

Volume 20 « Number 2 « Fall 2025

and rear young that are then released into the wild to aug-
ment declining populations or colonize restored habitats.
Over 800 kits (baby rabbits) have been born at the zoo and 4
self-sustaining wild populations have been established since
the start of this small, but mighty, conservation program
(Brown and Puccia 2022).

Despite its outsized impact on NEC conservation, the breed-
ing program has the potential to be even more productive.
Given the gestation length and time until weaning, females
should be able to have 3 litters during the breeding season,
which lasts from April through early August. Females are
paired with a single male for 24—48 hours and then moved
to a pen with nest-building substrates. If the female is-preg
nant, she will give birth 31.5 days later to an average of 4
kits per litter, and nurse them for 23 days. At thisipahe

kits are weaned and the female can breed again and start the
cycle over. If the female does not give birth after 40 days,
she is paired with a different male. This process repeats until
all females have completed 3 breeding opportunities, for a
potential average of 12 kits produced per female in the pro-
gram each year. The trouble is that only about 50% of pair-
ings resulted in a pregnancy, contrary to the expectations for
animals that are popularly characterized by their fertility.
Since 2019, members of my Animal Behavior Lab at the
University of Rhode Island have been studying the NECs at
the zoo to try to figure out why so many pairings fail to

result in kits.
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Behavioral barriers to breeding success

The first question to address was a simple one: are unsuc-
cessful pairs actually mating or not? If they are mating but
the female is failing to become pregnant or carry to term,
then this is a much different management concern than if the
rabbits are not mating in the first place. While the question
was simple, the process for determining the answer was not.
Documenting mating behavior (which is rare, lasts only a
few seconds, and occurs almost exclusively at night)
required the careful observation of nearly 700 hours of
around-the-clock surveillance videos of 12 different male-
female pairings. Only 3 of these pairings produced kits;
these were the only pairings that were observed mating
(Petit et al. 2024). This study revealed that the most impor
tant barrier to kit production in the breeding program was
not physiological, but behavioral.

In observing the interactions between the male and female, a
few behavioral patterns stood out. Contrary to the breeding
behavior of many other mammals without paternal care of
the offspring, social interactions between the pair were not
always initiated by the male. Instead, males and females
approached each other at similar rates in both successful an
unsuccessful pairings. Interactions were also frequent, with
approaches occurring about once every 6 minutes while
paired. In pairings that did not reproduce, the interactions
were more likely to be characterized by one rabbit, most
often the female, dashing quickly past the other. Successful
pairings were characterized by the male following the
female as she moved around the pen. Even more interesting
was the finding that females behaved differently towards

individual males; females paired with two different males
during the study did not approach these males at the same
rates. Females were also as likely to be nearly twice as
aggressive as males, performing head-on charges or chasing
the male around the pen at high speeds (Petit et al. 2024).
Any-one who has seen a rabbit dash away from their dog
knows how fast and agile these animals can be. Clearly, if
the male was slowly following the female around, as often
occurred in pairings that resulted in kits, it was because she
was letting him.

Choosy females

These data were pointing in an interesting direction. What if
these rabbits, the animal exemplar for fertility and promis-
cuity, were actually quite selective about their choice of
mate? Perhaps pairings were failing to reproduce simply
because they were not compatible. To test this, graduate
student Hannah Petit designed a mate choice experiment.
For a period of 24 hours, a female was placed in a specially
designed pen that would allow her to see, smell, and interact
(but not make contact) with 3 different males simultane-
ously on the other side of mesh barriers. Over the course of
the summer breeding season, the female would have an
opportunity to breed with each of these 3 males. Hannah
could then determine if the female’s behavior toward the
different males during the “preference test” predicted whe-
ther she would mate with that male later in the summer.
After analyzing 24 pairings and over 1,200 hours of video
footage, she found that the number of times the female
visited the males during the preference test was a significant
predictor for later breeding success (Petit et al. in press).
Female NECs have mate preferences, and these preferences
matter—females are more than twice as likely to breed with
the male they visit most during the preference test as the
male they visit the least (Fig. 2).

This begs the question: what male traits does the female pre-
fer? Answering this question would allow zoo staff tanide
tify compatible pairings more easily, streamlining the pro-
gram and increasing its productivity. While we are not yet
sure what drives female preference, we do know that prefer-
ences are not universal; each male that was visited the most
y at least one of the females was visited the least by ano-
her female. Led by current graduate student Lindsay Cul-
pepper, our research is now exploring potential genetic, phy-
siological, and behavioral traits that could predict these
female preferences. Regardless, by incorporating female
preference tests to inform pairings in each of the last 3
years, the productivity of the breeding program has
increased by over 40%, enhancing its conservation impact.

(continued on page 4)



Twilight fading to darkness around the glowing tent okSce Central with a
low hum of activity as taxon teams begin processing theialigifternoon’s find-
ings, artists survey their collections, and evening fobegsn to coalesce for owl
walks or to check on moth lights: this is my favoritemnemt of our annual Bio-
Blitz. Our 24-hour expedition isn’'t even half over, big've begun to understanc
the landscape, ecosystems, and species of the site, while thégb@demore
discovery still stretches ahead of us. Old friends have dpeeted, perhaps new
friends or collaborators have been identified—or perhaps medt in the next
16 hours or so during a tree walk or over an ant underigbeating scope. This
is the community experience of discovery at the heart of thhel®tsland Natural
History Survey’'s work.

Thanks to the Glocester Land Trust for hosting BioBl@22 at the Steere Hill
Conservation Area and Phillips Farm (see pp. 10-11 & 1#b¢l®ore). It was a
phenomenal event in a remote region of the forests of normd’hode Island.
This year we had 296 participants who identified around 1sp@6ies (and IDs
are still trickling in). In perfect keeping with our strateglan, the crowd was a
wonderful mix of enthusiastic participants of all ages anch fatl walks of life.
Highlights included a triaBioBlitz 101team to introduce newer participants to the BioBlitz modelratdral history in
general, founding board member Pete August’'s bat watchsujitporting audiovisual technology, a banner year fornazolli
tors—and their young human collectors equipped with neeciacollecting kits, and a heavy rainstorm sweeping thrawgih j
after the closing bell and packing out. The people team digcagdible job hosting the event, including a delicious bambecu
dinner and a power hook-up for the entire Science Centralrtentan electric pickup truck loaned by the Narragansett Bay
National Estuarine Research Reserve. Luckily this is an annesat, év what has become the longest-running BioBlithén t
world. Mark your calendars for the first weekend of June 2926 won’t want to miss it.

At the time of the writing of this letter, during the Awgg heat of the year, | find that my family’s natural mgtobservations
take a distinct marine spin, with most taken at least knee-ifle®p,submerged, in salt water. Swimsuits become de faaie sei
nets, collecting the day’s ebb and flow of young crabshég in zoea, megalops, or juvenile phases. And which pinches
harder?

My children have become particularly obsessed with Gulf Staimans, seasonally expatriated tropical and subtropical fish
that get swept north from their native habitats by the Gu#am and are found along the east coast of North America in th
late summer and early fall. Highlights collected have included bigeye Pristigenys alty, permit (Trachinotus falcatus

and bandtail puffergphoeroides spengl@rWith increasing seawater temperature and diverse planktonhidifery character-
istics, it can be complicated to know for sure that the Guéia® is responsible for distribution of an individualf this is why
more information is needed! Citizen scientists are encouragegad their observations to the Gulf Stream Orphan Project
through iNaturalist. Rhode Island has some of the best dnfiesites for these visitors in all of New England.

Focusing small and local is one incredible opportunity citanal history perspective in our little state, but it's @so
wonderful place to look upward and outward in our univeksglace-based perspective can go both ways. I'll close tvith t
image of floating in a calm, dark corner of Narragansett Baywarm late-summer evening, stars all around: the Pleiades
streaming above, and bioluminescence flashing below. What wonder!



New England Cottontails(continued from page 2) samples for the first week after females were paired with a
male, because the goal was to detect pregnancy as early as
possible. As expected, progesterone levels are higher on
average for females that ended up giving birth than for those
that did not, by a factor of nearly 2. Broadly, progestier
levels in feces collected within one week of pairing can be
used to detect pregnancy. However, significant baseline
variation between females, as well as individual variation in
the degree of change during pregnancy, reduces the accur-
acy of this test, leading to false positives about 20%eof th
time. We are currently exploring other hormones that can be
used in addition to progesterone to help improve accuracy.

100 -

Percent Breeding Success

One approach that could augment or replace hormone
Male #1 Male #2 Male #3 testin_g is f[he use of infrared thermal ?maging to detect
Male Ranking physiological ghange_s that occur_durlng pregnancy. In part
due to the actions of increased circulating progesterone
10 - I levels, basal body temperature increases following ovulation
0 5 %61 and can remain elevated throughout pregnancy. Animal
- - 2 managers of a variety of species use this information to
7 -8 (- detect pregnancy and the timing of parturition, as temper-
ature will drop with an impending birth. One way to collect
body temperature data is through infrared thermal imaging,
Detecting pregnancy non-invasively as body heat will be variably radiated from body surfaces
such as the ears, eyes, and nose (Fig. 3). As simple as taking
In addition to incompatible pairings, another impedimentto  a picture with a specialized camera, this approach is non-

the productivity of the program is the inability to detereni invasive and yields data much faster than hormone analyses.
if a female is pregnant. As the animal care staff manage This breeding season we have been able to image females
these shy animals in the least invasive manner possible, the day after being paired with a male in a temperature-

typical methods for detecting pregnancy using ultrasound or controlled room. Images are analyzed with software that can
blood sampling are not used because they would require  collect temperature data from specific body regions. After
restraining the animal. Instead, after being paired with a breeding outcomes are known, we will compare the temper-
male, all females are managed as if they were pregnant. If  ature measures of the ears, eyes, and nose on females that
she has not given birth by the end of the typical gestation
period, then the female is paired with another male. If preg-
nancy could be detected, then non-pregnant females could
be paired with another male weeks earlier, increasing the
chances that each female can rear 3 litters during the breed-
ing season. Therefore, we are also working to develop non-
invasive pregnancy tests that could be applied to NECs.

Our first line of research focuses on measuring pregnancy-
associated hormones in samples that can be collected non-
invasively. We are using fecal pellets for this purpose
because they are easily collected without disturbing the
animal. This approach also has the potential of being applied \_‘; .
to wild NECs because fecal collection is a commonly used
method for genetic monitoring in this species (McGreevy et
al. 2021). First, we analytically validated a hormone assay to
reliably measure progesterone metabolites in NEC feces.

* |

Progesterone is a steroid hormone that increases after ovula- =~ = . ) / ('). (
tion and during pregnancy in mammals, making it a good 12
candidate for indicating pregnancy. Zoo staff collected daily



were pregnant at the time of imaging to those that were not forgo breeding in the absence of preferred mates, this would
to determine if this method can be used to detect early preg- impact population growth or persistence in fragmented habi-
nancy. Even pairings with preferred males are unsuccessful tat patches. Genetic studies that are commonly used to mon-

a quarter of the time, so accurate pregnancy detection will
be essential for maximizing the conservation impact of the
breeding program.

A training ground for developing animal scientists

Combing through thousands of hours of video, prongssi
hundreds of fecal samples, and analyzing dozens of thermal
images would not be logistically feasible without a lot of

itor wild NEC populations could explore patterns of pater

nity among the available males in a population to address
this question. Research at the zoo also suggests that popula
tions that are augmented or established with released rabbits
should have male:female ratios that optimize female mate
choice to ensure the population’s long-term persistence.

Conclusions

help. This research is made possible by a dedicated team of The breeding program at the Roger Williams Park Zoo is a
undergraduate researchers at URI who have learned behav- critically important component of the larger NEC conserva-

ioral and physiological research methods. To date, 45 under-

grads have contributed to this work. These students are not
just collecting data that support the conservation effort, but
are also developing as scientists. Each student generates
their own hypothesis that can be tested with the data they
are collecting. They analyze and design visual representa-

tion effort, made possible through the expertise of theszoo’
many animal care professionals. This program not only pro-
vides a source of animals to augment or establish wild popu-
lations as habitat is restored, but also is a research hub for
investigating the behavior and physiology of this relagivel
understudied species. Importantly, the program also serves

tions of the data and then create a presentation that is sharedas a training ground for developing scientists. Continued

with the lab team at the end of the semester, receiving men-

torship at each step along the way. Undergraduate research-

ers on this project have since gone on to graduate school,
veterinary school, or jobs in competitive fields such as-wild
life biology or zoo animal care and management, demon-
strating the value of this research experience to student
success.

Applications of zoo-based research
to wild NEC management

The behavior of wild NECs is incredibly difficult to sly
especially through direct observation. The NEC is a cryptic,
nocturnal prey species that lives in shrubby habitat that is
difficult (or at least uncomfortable) for humans to move
through. Our research in collaboration with Roger Williams
Park Zoo is the first to formally describe male-female social
behavior and breeding strategies in this species. These
observations can provide context for data collected from
wild NECs with camera traps or tracking devices.

A better understanding of NEC breeding behavior at the zoo
will also provide clues about population dynamics in the
wild. When living at high densities, female mate-choice
mechanisms can improve the evolutionary fitness of the off-
spring if the female can identify and preferentially mate

with higher quality males. However, due to habitat loss,
NECs often live at low densities on small patches of habitat,
with limited ability to successfully disperse from one patch
to another due to predation risk. Under these condittbiss,
same choosiness could be maladaptive if it leads to missed
breeding opportunities. If females are highly selective and

research on the animals in the program will improve both
the conservation impact of the program and our understand-
ing of the biology of this important New England native.
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Introduction

It's almost guaranteed—when there is a news story about
some really strange, rare whale stranded somewhere in the
world, it's nearly always one of the beaked whales. In a
recent example, a complete carcass washed up in New Zea-
land on 4 July 2024. It was eventually identified by DNA
analyses as a spade-toothed whidllesoplodon traversii

The species is known only from seven stranded specimens
since the first one in 1874 (only a lower jaw with two
teeth)—six from New Zealand and the other from Robinson
Crusoe Island off the coast of Chile. It has never been seen
alive at sea, and the first complete specimen found was not
until 2010. It is probably the world’s least known wéal
species. Sometimes called the world’s rarest whale, that may
simply be a result of its offshore distribution and habit

The beaked whale family, Ziphiidae, contains more species
than any other family of cetaceans except the dolphins (Del-
phinidae). When the Rhode Island Ocean Special Area Man-
agement Plan (O-SAMP) was published (Kenney and Vig-
ness Raposa 2010; the source that I've been adapting for
these marine mammal species accounts), the known total
was 21 species in 6 genera. That total is now up to 24 recog-
nized species (Committee on Taxonomy 2025). Six species
are known from the North Atlantic (Fig. 1), and all sixda
occurred in the area off southern New England:

Northern bottlenose whalklyperoodon ampullatus
Cuvier’s beaked whal&iphius cavirostris
Blainville's beaked whaldylesoplodon densirostris
Gervais’ beaked whal®jesoplodon europaeus
Sowerby’s beaked whal®lesoplodon bidens
True’s beaked whalélesoplodon mirus

Currently the definitive references for our various beaked
whale species are three chapters in Volume®hefHand-
book of Marine Mammal@Heyning 1989; Mead 1989a,
1989b); publication of a revised 8-volume edition of that
series is underway. What passes for a “common name” in

published the original description of the species. Many
beaked whale species are difficult to differentiate even with
intact specimens at hand and nearly impossible to identify at
sea, and live sightings identified to species were extremely
rare before the late 20th century; therefore, all six species
are considered together here. None really occur in Rhode
Island state waters except as strandings, but they do occur
on the outer shelf off Rhode Island, and cetaceans are highly
mobile animals with broad ranges who can cover long dis-
tances in a short time. With six species to cover, I've needed
to split this article into two parts—look for Part 2tire

Spring 2026 issue.

43

most beaked whale species is the name of the scientist who



Description same general shape, are similarly colored gray or brown
with a lighter belly, show indistinct blows, have relatel

Except for a few larger species, including oHlyperoodon small dorsal fins, and have flippers that fit into shallow
ampullatusin the North Atlantic, all of the beaked whales depressions on the side of the body.

are medium-sized animals (adult lengths of ~4—7 m) that

share a number of distinctive characteristics (Jefferson et al. Blainville’s beaked whales may be the easiest of the four
1993). They have tail flukes that lack a central notch, small  North AtlanticMesoplodorspecies to differentiate. They are
triangular dorsal fins located in the rear third of the body, up to 4.7 m long. The body is relatively robust anddle-
and relatively small flippers. On the ventral surface of the shaped, with a relatively thick beak. The forehead appears

lower jaw there are two so-called throat grooves, which flattened in front of the blowhole, and there is littlenor

likely are involved in expansion of the oral cavity for obvious indentation at the blowhole. The rear half of the
suction feeding. The head has a pronounced, elongated lower jaw has an obvious upward arch, which enlarges and
rostrum or beak. There are only two tusk-like teeth in the extends higher than the top of the upper jaw in adult males.
lower jaw, except for two species Bérardiuswith four. Adult males have two massive, triangular teeth growing
The teeth erupt only in adult males, and sometimes may from the top of the arch that are clearly visible when the
have attached clusters of stalked barnacles. mouth is closed (Fig. 2). There may be a dark circular patch

_ around the eye, and large oval scars and scratches are
Northern bottlenose whales are the largest of the Atlantic  common.

beaked whales, with males reaching a maximum length of
9.8 m and females reaching 8.7 m. The body is robust with a
relatively wide back. The head is rounded and bulbous,
which becomes increasingly pronounced in older, larger
animals and nearly square with a flattened, vertical forehead
in adult males. The blowhole is located in a shallow depres-
sion on top of the head. They are tan to dark chocolate
brown in color, with lighter bellies and often with light
blotches, scratches, and scars. The head and neck are often
whitish on large adults. The dorsal fin is prominealgdte,

and darker in color than the body.

Adult Cuvier's beaked whales reach 7-7.5 m in length.
They have relatively robust bodies with small conical heads
and short, tapered flippers. There is often a visible concavity

or depression at the top of the forehead. There is litth@or oo, _ ' 4
distinct beak, and the line of the mouth is relatively short i ’ 0 i
and curved upward toward the rear. The teeth of adult males, , =, . 5

may be visible at the tip of the lower jaw. The body isttan

reddish brown to dark gray, often mottled and covered with Female Gervais’' beaked whales are up to 5.2 m long, while
circular white scars and parallel pairs of scratches. The head males only reach 4.6 m. The body is slender and laterally
and neck are often white, especially in adults, with a dark compressed, with an elongate, tapered beak and a prominent
patch around the eye. Much of the back may be whitish in  melon with a small indentation behind it at the blowhole.

older males. Gervais’ and True’s beaked whales are very similar, with
the beak in the former having relatively flattened sides. The
Beaked whales in the genMesoplodorare smaller than flippers are set very low on the body.

Cuvier’s beaked whales and much smaller than northern

bottlenose whales. In addition, they have elongated, tapered Sowerby’s beaked whales are up to 5 m long. The body is
beaks which differ from both the very short conical head of slender and spindle-shaped, with an elongate, tapered beak
Cuvier's beaked whales and the bulbous head and dolphin- and a very prominent melon with a pronounced indentation
like beak of bottlenose whales. Identifying individuals to behind it at the blowhole.

species becomes much more difficult. The location of the

tusk in the lower jaw is diagnostic, given a perfect view of ~ True’s beaked whales are up to 5.2 m long. The bodyas r
an adult male at sea or a cleaned skull from a stranded spe- tively robust and tapers noticeably toward the tail. Theae is
cimen. All species are about the same size and have the ~ somewhat dolphin-like beak with rounded sides and a pro-



minent melon with a small indentation behind it at the blow-
hole. There is a sharp ridge from dorsal fin to the flukes.
There is a darker band down the center of the back, while
the dorsal fin, lips, and a circular eye patch are black.

Distribution and Status

Beaked whales all occur in deep water far offshore (Fig. 3).
The map here shows only sightings from National Marine
Fisheries Service (NMFS) surveys as an example, because
there is no readily available dataset including sightings and
strandings from all sources.

Northern bottlenose whales occur only in the North Attanti
from Nova Scotia and the British Isles in the south tdiBaf
Island, Greenland, Iceland, Jan Mayen, and Svalbard in the
subarctic north (Mead 1989b). There are six known areas of
aggregation—two near Norway, west of Svalbard, north of
Iceland, in Davis Strait west of Greenland, and in the
Gully—a large submarine canyon east of Sable Island off
Nova Scotia. They occasionally occur south to the edge of
Georges Bank. Seasonality is poorly known; however, the
known strandings in eastern Canada and New England are
scattered throughout the year (Reeves et al. 1993). Bottle-
nose whales occur in the Gully year-round, and some indivi-
duals have been sighted in other canyons along the edge of
the Nova Scotian shelf (Wimmer and Whitehead 2004).

Cuvier's beaked whale is the most cosmopolitan of all
beaked whales, occurring in cold temperate to tropical
waters worldwide (Heyning 1989). Sightings in our area

have been in spring and summer, and concentrated in deeper

waters from the shelf break to farther offshore (FigTBey
are also known from strandings along the east coast from
Nova Scotia to Florida to the West Indies.

Blainville’s beaked whale has the widest distribution of an
Mesoplodorspecies, occurring worldwide in warm temper-
ate to tropical waters (Mead 1989a). In the North Atlantic,
they are more common in North America than in Europe.
Strandings in the western North Atlantic are known from
Nova Scotia south to Florida, the Gulf of Mexico, thén8a
mas, and the Caribbean.

Gervais’ beaked whales were once thought to occur only in
the North Atlantic, but there were three strandings on
Ascension Island in the tropical South Atlantic in 1980.

They are the most common beaked whale in the stranding
record from the eastern coast of the US (Mead 1989a).
Fishers Island, New York is the northernmost occurrence.
Strandings occur south to Florida, the Gulf of Mexice, th
West Indies, and the Caribbean. Occurrences on the eastern

side of the North Atlantic are rare and scattered, occurring
in France, Spain, the Canary Islands, Mauritania, and
Guinea-Bissau.

Sowerby’s beaked whales are known from cold temperate
waters on both sides of the North Atlantic, but are much
more common on the European side than on the American
side (Mead 1989a). In the western North Atlantic, strandings
are known from southern New England north to Newfound-
land and Labrador. There is one stranding record from the
Gulf of Mexico coast of Florida; however, that is belieted

be a stray far outside the normal range of the species.
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As with Gervais’ beaked whale, True’s beaked whales were
believed to occur only in temperate North Atlantic waters,
but recently specimens have been identified from strandings
on the Indian Ocean coasts of South Africa and Australia.
Strandings are known from the northeastern Atlantic and in



the western North Atlantic from Nova Scotia south to
Florida and the Bahamas (Mead 1989a).

None of the North Atlantic beaked whales are listed under
the US Endangered Species Act and none are included on
the Rhode Island state list. On the current version of the
IUCN Red List fttp://iucnredlist.ory northern bottlenose

Commercial whaling for northern bottlenose whales began
in the second half of the 19th Century and lasted unti8 197
(Mead 1989b). At least 80,000 were killed over that time,
with peak catches in the 1890s. During 1962-1967, 87 were
killed in the Gully by whalers from Nova Scotia (Mitchell
1974). There have never been commercial fisheries for any
of the other North Atlantic beaked whales, although some

whales are classified as Near Threatened, and the other five \yere occasionally taken by traditional small-cetacean

North Atlantic species are listed as Least Concern. Under

the Species at Risk Act in Canada, the Scotian Shelf popula-

tion of Hyperoodonis classified as Endangered (DFO 2010)
and Sowerby’'s beaked whale is classified as Special Con-
cern (COSEWIC 2006).

The original population of northern bottlenose whales prior

fisheries, e.g., in the West Indies and Newfoundland.

Before it was shut down due to excessive marine mammal
bycatch rates, the pelagic driftnet fishery for swordfish off
the northeastern US had a relatively high rate of beaked
whale bycatch. Forty-six mortalities were recorded by
NMFS fishery observers from 1989 to 1998, including 24

to whaling may have been_ as many as 90,000 (Mead 1989b)-Sowerby’s, 4 True's, and 1 Cuvier's, with 17 not idféed
Surveys in 2017-2018 estimated 27,300 between Greenland 1o species. The extrapolated total annual average mortality

and Europe (NAMMCO 2020). The estimated population in
the Gully, based on photoidentification of individual vasl

is 163 animals (DFO 2010). Genetic studies show that the
populations in the Gully, Davis Strait, and Iceland are dis-
tinct, suggesting little interchange between the areas (Dale-
bout et al. 2006).

There are no oceanwide estimates of abundance for any of
the other North Atlantic beaked whales, although the global
abundance aZiphiusis believed to be over 100,000 ani-
mals. There is a requirement under the Marine Mammal
Protection Act in the US that NMFS publish stock assess-
ment reports (SARs)* for all marine mammal stocks occur-
ring in US jurisdiction. A new SAR is published annyall
although most individual stocks are updated less frequently.
There is no abundance estimate for northern bottlenose
whales in US waters in the SAR because they occur so
rarely. For many years, because of the issues with identi-
fying species during surveys, the SARs for the US Atlantic
included pooled abundance estimates for all beaked whales
combined. In the 2023 SAR, improved species identifica-
tions (via visual cues and biopsy sampling) during stock
assessment surveys conducted in 2021 allowed for esti-
mating abundances of all five species separately:

Cuvier’s: 4,670
Blainville’s: 2,936
Gervais’: 8,595
Sowerby’s: 492
True’s: 4,480

. Q<<=
. DD 2- 2 2D D
D @ @ @

from that fishery was 23 beaked whales killed per year.
More recently, an average of about one beaked whale (all
species combined) per year strands along the US Atlantic
coast from human-caused mortality (ship collisions, entan-
glement in fishing gear, debris ingestion), which is not
thought to represent a serious impact on any of the species
present. There has been concern in recent years that very
loud mid-frequency sounds, most notably naval active sonar
and seismic exploration for oil and gas, could have serious
impacts on beaked whales by causing them to strand and die
(Frantzis 1998, Cox et al. 2006) or by interrupting darg
behavior (Aguilar Soto et al. 2006).

Natural history

All species of beaked whales are squid specialists (Heyning
1989, Mead 1989a, 1989b). Given that only adult males
have erupted teeth, the teeth are not involved in feeding;
they are believed to feed by suction—"slurping” in one
squid at a time and swallowing it whole. Northern bottle-
nose whales feed mostly on one genus of deep-water squid,
Gonatussp., although they feed on other species of squid
and deepwater fishes. Whitehead et al. (2003) concluded
that the northern bottlenose whale has a much narrower
feeding niche (measured as number of genera of squid
eaten) than either sperm whaleZgohius Their dietary
specialization is probably related to their restricted distri-
bution and movements, foraging primarily along the 1,000-
m isobath. Data on stomach content®esoplodorspp.

are very sparse, but also show a predominance of deepwater
squid and occasionally fish (Mead 1989a), with some of the
fish remains probably introduced secondarily in the stomach
contents of squids consumed by the whale.

To be continued in the Spring 2026 issue









COMING SOON. . .. atlong last!

By the time you read this, the Survey will have taken deli-
very of a brand-new relational database to index and man-
age all manner of Rhode Island’s biodiversity data—on rare
species, invasive species, species of research interest, and
any other natural historical observation that can be ex-
pressed as “who saw what, when, where, and how do we
know?” The development of the new “Biota of Rhode Island
Index System” (or BORIIS) has taken 10 years and been
made possible by heroic efforts of volunteers and members
of the Board of Directors, and by financial support from
Survey members, the R.l. Conservation Stewardship Colla-
borative, and the Narragansett Bay Estuary Program, along
with a substantial discount from the lead contractor, North
Kingstown'’s own Blackburn Labs.

Amphibians are sensitive to disturbance and many have low
dispersal capabilities. On the other hand, reptiles, with a few
exceptions, are better dispersers. Has Rhode Island gained
or lost amphibian and reptile species in the last 20 years? If
you're personally acquainted with one of Rhode Island’s
handful of really experienced field naturalists, you might be
able to get some answers, but that means only a handful of
people can really find out what's going on in the environ-
ment. Furthermore, even for seriously engaged naturalists,
interesting finds fade in memory or get muddled, people
forget how project data were organized, or heirs toss out
field notes years later. And all the time, most of the seeing
and finding, most of the remarkable first and last siglting

is being done by just plain folks who are even less liteely
record their discoveries in the first place. This is one reason
the Survey created the Golden Eye Award: to encourage
people to share their “good catches.”

There is an unlimited number of questions that involveesom
form of “who, what, when, where.” For example: “when did
someone last see an Atlantic salmon in the Pawcatuck
River? Someone just reported kudzu in Rhode Island, is this
the first? I'm interested in ants and want to know if I'm
finding new species for my area; give me a list of the ants

known from Providence County. Is it worth reporting that
junco is nesting in the woods behind my house? How many
species of orchid have been seen in Rhode Island in the last
20 years and is that more or fewer than in the preceding 20
years? Do we have both short- and long-tailed weasels in
Rhode Island and what are their distributions?

Going back to the origins of natural history, biodivigrsi

data were organized using various “analog” methods. When
Rhode Island created its own rare species program in 1978,
following the lead of the federal government and the Endan-
gered Species Act, rare species observations were recorded
using catalog sheets in ring-binders backed up by cabinets
full of file folders and USGS maps filled with complicated
symbology rendered in colored pencil. Though this inferma
tion was ultimately transferred into other formats, thei-orig
nals are preserved in the Natural History Survey’s reference
library and archive.

Until the end of the 20th century, another way to capture
and organize this information was by publishing a boak. A
author who was an authority on the subject did the foot-
work, ferreting out all the records, and the best such studies
became well known as essential to the study of whatever
taxon they covered. In fact, the Natural History Survey was
created in 1994 partly to publish a book series that would
cover the “Biota of Rhode Island” and collate the state’s
biodiversity records. The Survey produced books on marine
algae, vascular flora, vertebrates, beetles, and fungi, and
helped organize major studies of odonates (dragonflies and
damselflies) and amphibians that were being published by
others.




Digital databases are excellent at managing simply struc-

rather than duplicating existing resources—hence the some-

tured observation data, and since the 1980s there have beenwhat subtle name change from “Information System” to

efforts to create databases to organize biodiversity data in
Rhode Island. Rhode Island’s Natural Heritage Program was
originally a collaboration of RIDEM and The Nature Con-
servancy, with TNC supporting the implementation locally
of a national biodiversity database called the Biological and
Conservation Data system, or “BCD” for short, first deve-
loped in 1988. Readers of a certain age would recognize
BCD’s awkward codes and abbreviated fields as belonging
to that early generation of digital databases. The Rhode
Island BCD contained information on over 1,000 observa-
tions of rare animals, plants, and natural communities.

By 2002, strategic reorganization at TNC necessitated the
transfer of responsibility for Heritage Program data manage-
ment to the Natural History Survey. The transition was in
part a recognition that BCD’s technical capabilities and the
staff time that had been allocated of late were both insuffi-
cient as reflected by a backlog of rare species observations.
In 2003, TNC'’s outgoing data manager Joanne Michaud,
DEM’s Heritage biologist Rick Enser, the URI Environ-
mental Data Center’s Jeff Hollister, and the Survey’s pro-
gram assistant Patty Taylor extracted all the needed fields
from BCD and installed it in a new Access database. Over
the next two years, the Survey’s first data manager, Erik

“Index System.” The concept was to use a much simpler
table structure centered around observations that had five
characteristics: who, what, where, when, and how do we
know. Each observation could be linked to one of five
“houns”—species, person, event, location, and citation.
Each noun had a handful of lookup tables to provide enough
additional information to enable basic searches and filters.
To flesh out a technical implementation of this strategy,
Board member and professional data manager Dennis
Skidds and | began working on a new schema using Access.

Endrulat, elaborated on the database structure, entered yearsAs we narrowed in on the design, we were also looking fo

of backlogged field data, and data-mined additional records.
The result, which came to be called the Biota of Rhode
Island Information System (BORIIS), included over 3,000
rare species observations and tens of thousands of other
animal and plant observations.

The original BORIIS had a tough life. We were on our own
when the funding for the data manager position ran out. The
hard drive died (twice) and the database had to be reinstalled
from backups. Then the whole system had to be shut down
because of new URI network rules. Eventually, volunteers

Ed Poyer and Patrick Coulombe were able to reconnect all
the data tables and get things working again on a read-only
basis, and Survey board member Dennis Skidds exported
the rare species data to Excel, where they could be updated
and queried in a rudimentary way.

Initial efforts to interest funders in a new database for rare
species and other biodiversity data were unsuccessful, partly

existing products or available code that would be used
directly or adapted. We contracted several advisors to
review options and advise on feasibility, likely upfronstco
and running costs once finished. We looked at iNaturalist
and BugGuide, both of which allow access to code. We
talked to people at NatureServe and the Symbiota project,
and people who had worked with each of them. In the end, it
was clear that adapting someone else’s code was going to be
nearly as expensive as implementing our design from
scratch, while having higher risks of price overruns and
outright failure and leaving us with a product that would
always have quirks or compromises.

We also created a steering committee, the BORIIS User
Group, or “BUG,” engaging a cross-section of users includ-
ing RIDEM, land trusts, scientists, consultants, and avoca
tional naturalists. The BUG meets a few times a year to
provide realistic user feedback and an extra set of eyes on
plans and progress. Once we secured significant funding

because we had neither a basic strategy for the new databasgqm, Survey members, the Conservation Stewardship Colla-

nor details enough to show technical feasibility and estimate
a price. The breakthrough was to simplify the strategy:
unlike the previous version of BORIIS, which tried tangr

a lot of general information on species inside the database,
the new one (BORIIS2) would index information that was
out there somewhere else, helping you find and organize

borative, and the Narragansett Bay Estuary Program, we
conducted a national search for a contractor and ended up
selecting Blackburn Labs, based right up the road in North
Kingstown.
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The goal with the current round of funding is a working-
totype loaded with the rare species data and select other
datasets. It can be used to enter rare species data and fulfill
rare species data requests more efficiently and effectively
than the existing Excel solution while we make additional
plans and seek additional funding. There are many tens of
thousands of observations to bring over from the old
BORIIS in the future. The vision is to have remote access
with tiered levels of security for users ranging from ingér
Survey users to RIDEM, other agencies, consultants, land
trusts, and the general public. We also envision imple-
menting a spatial module that would allow searches and

analyses using GIS, and an electronic archive with digital
documents and photos linked directly from BORIIS2
screens.

Demonstrations of the new BORIIS2 will be coming up. If
you haven't already, subscribe to the Survéyesvs to Use

so you'll hear about those. And if you want more informa-
tion about BORIIS, the BUG, the existing data, or how new
data can be contributed, contact me.

Potentially useful information about Rhode Island’s biodi-
versity is being generated constantly, but our ability ¥& sa

it and find it later, understand what we have and don’t have,
and use it in diverse projects has been limited. Data from
discrete projects are filed away after the project is done,
inventories made for one purpose are not captured for use by
others, significant stray finds are recorded in ephemeral
ways like emails and texts, biologists with decades of exper-
ience suddenly die or take a retirement buyout and move
away. Information we could be using to make the right deci-
sions about conservation, educating young people, and parti-
cipating in local and regional planning is slipping awaye Th
Survey itself was created to help prevent these poor out-
comes. In the 21st century we need a 21st century solution
and we are about to witness the birth of that solution.
Welcome to Rhode Island, BORIIS2!

David Gregg has been the Survey’s Executive Director for
over two decades, and he now knows way more than he ever
wanted to about computer management of biodiversity
databases.
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At the Survey’s 26th annual BioBlitz this year, we debated
new approach—-BioBlitz 101. This team was led by three
experienced naturalists, Dr. Bob Kenney, Heather Faubert,
and Elise Torello; their aim was to explore anything and
everything. The site was Steere Hill Preserve in Glocester,
the weather ranged from hot and steamy, to cool and foggy,
to overcast, and at the very end culminated in a road-eating
deluge.

The idea for BioBlitz 101 (BB101) was to expose folka to
variety of taxa found on the site, to see which captured their
curiosity. Participants were encouraged to join established
taxonomic teams if they wished to focus more on beetles, or
herps, or mammals, or ants, or plants, or whatever. Some



folks preferred learning a bit about everything, being
generalists at heart. Either way, BioBlitz 101 was a great
way to start.

$ %&% .2

BB101 had its own tent area, complete with reference
guides, microscopes, nets, and other equipment for team

One of the highlights of this new experiment was the 9 AM
walk on Saturday morning, when a small but enthusiastic
group wandered with the team leaders and identified flora
and fauna, including a fungus not otherwise found by the
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members to use. Between outings, people could gather there BioBlitz teams, an angel wing mushroom. There were also

to regroup, or do some research.

At the starting horn at 2 PM on Friday, about 20 people
gathered for an orientation session by Hollie Stillwell, then
joined Bob, Elise, and Heather to wander the field outside
Science Central, and head down into a forested area, to
identify whatever they came across—wildflowers, insects,

great views of an Indigo Bunting. The local middle school
science teacher who participated was particularly thrilled
with this outing! She had learned about BioBlitz from ohe

her students. Other observations included a dark-colored
slime mold, very photogenic mustard sallow caterpillars on
witch hazel, and cone gall aphids also on the witch hazel.
The group had no agenda, just geeking out on whatever they

trees, fungi. One of the participants was a PhD math student found along their way.

from Brown, and another was a RISD student focused on
furniture making, who was taking an entomology course,
where he learned about BioBlitz from his instructor. There
were a couple of family groups with elementary school-aged
kids in tow.

After a while, some of the younger naturalists with the team
decided they wanted to go catch insects with another team.
A little before 4 PM, others left to go on a tree walk with
Matt Largess, one of the special walks offered throughout
BioBlitz.

The BB101 team was available at predetermined times
throughout BioBlitz to meet up with anyone who wanted to
learn to identify a variety of species on the site. In additio
to helping identify insects, Heather was excited to learn
about all the varied species that Dr. Bob could point out!
During an evening walk, Elise brought out her black light
and was thrilled to find moth cocoons near the ground that
were fluorescing. She’s planning to add that to the agenda
for next year!

12



While the initial intent of BB101 was to ease beginners into  Vacciniumand has been recorded on various cranberry and
BioBlitz, it also created a way for generalists to learn about blueberry species (Cane et al. 1985, Payette 2013). Most
a broad variety of creatures, a nice complement to the usual New England blueberry species finish flowering befdre
approach of diving deep with a taxonomic specialist. Those

participating were universally impressed!

See pages 10 and 11 for a lot more BioBlitz photos.

Joanne Riccitelliretired as the Land Protection Director
for the South Kingstown Land Trust and is a memb#veof
RINHS Board of Directors.
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Cranberries are an important crop in New England, espe-
cially in eastern Massachusetts where commercial cran-
berry production is concentrated. No previous studies of
cranberry pollinators have been conducted in Rhode Island,
although we have numerous wild and commercial cranberry K@' 12
bogs.
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americanaemerges, so it primarily forages here on cran-
In summer 2024, we conducted a research effort document- perry flowers. Because the distribution\f americana
ing the bees visiting Rhode Island cranberry flowers. We extends from Quebec to Florida (Fig. 2), populations in
were particularly interested in finding the eastern cranberry other areas are found on differafatcciniumspecies (Cane
bee Melitta americanaSmith) (Fig. 1), a rare species that et al. 1985, Komondy and Jack 2021).
specializes in cranberry pollination (Payette 2013). We
caught our first eastern cranberry bee on our second day of
surveying, and ended up catching a total of 30 (11 female
and 19 male) of these bees that year.

The eastern cranberry bee belongs to the family Melittidae,
a small group that has taken a slightly different ecological
and evolutionary path than other bee families. Instead of
visiting a wide range of flowers, melittids tend to specialize
in the pollination of one plant taxon (Michez 2008).
Modern-day melittids are remarkably similar to fossils
found in the early Eocene (around 53 million years ago),
suggesting they may be the oldest surviving family of bees
(Michez et al. 2007).

AlthoughM. americanais called a “cranberry bee,” it
actually specializes in pollinating members of the genus



Cranberry bees lead solitary lives, with males and females
meeting only long enough to copulate (Michez 2008). The
female then digs an underground nest to lay her eggs, which
she provisions with pollen to feed the developing larvae.
The larvae overwinter, then pupate and emerge as new
adults the following spring to start the cycle all over again.
Male cranberry bees generally emerge a few days before
females to ensure they don’t miss any mating opportunities
(Michez 2008). This trend held true in our survey: we
caught our first male on 12 June and our first female on 25
June. While male bees can act as pollinators, female bees
collecting pollen for their offspring are the primary polli-
nators of cranberry flowers.

The cranberry bee, like other bees in the géhelgta, is
kleptoparasitized by the cuckoo demada rodeck{Fig.

3) (Goldstein and Ascher 2016, Averill et al. 2018). Liike
other members of its genus, this “nomad bee” neither builds
a nest nor collects pollen for its offspring (Rozen 1981).
instead lays its eggs in existing nestd/aflitta bees, where

its larvae consume both the host’'s eggs and their pollen pro-
visions (Rozen 1991). Whilgl. americanas a rare bed\.
rodeckiis even rarer, since it relies dfelitta bees for
reproduction. We were lucky enough to catch fdur
rodeckispecimens (three females and one male) at one of
four survey sites. This suggests tNarodeckimay be
restricted to particular Rhode Island locations.

4 (-

10. (7 7 (-

k@ 12

Despite their negative effect dfelitta reproductionN.
rodeckirarely spells disaster for their hosts. This is because
high N. rodeckidensities would eventually destroy local
cranberry bee nests and drive the kleptoparasite locally

extinct As a result, the presence of nomad bees instead

suggests that the bog has a particularly large and healthy
population of cranberry bees (Sheffield et al. 2013).

While we were particularly interested in the presendd.of
americanaandN. rodeckj they were not the only pollina-

Island cranberry flowers. These 31 species contain represen-
tatives from five of the six bee families present in North
America. We did not find any bees in the family Colletidae
visiting cranberry flowers.

We repeated our 2024 survey in 2025. Although our samples
are still being processed, we are excited to compare the two
years and get a better picture of Rhode Island’s suite of
cranberry pollinators.
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Ren Johnsonis a Ph.D. student in Dr. Preisser’s lab study-
ing pollination ecology. She led the field efforts fos thi



study.Abigail Gill graduated from URI in May 2025, where  revolutionary ideas or revelations, Tapper offers a simple

she worked on this study as an undergraduate research message that natural resource professionals have been trying
fellow. She is now a seasonal field technician at the to communicate for decades: humans have left an indelible
Connecticut Agricultural Field Statiolzvan Preisseiis a mark on many ecosystems, which will take human

Professor in the URI Dept. of Biological Sciences intervention to rectify. In his own words: “We live in a
researching the ecology of plant-herbivore interactions. forest of our grandparents’ choices: a changing climate,

Steve Almis a Professor in the URI Dept. of Plant Sciences  unjust institutions, a broken, bleeding world.”
and Entomology and leads the URI Bee Lab. He studies the
natural history, foraging ecology, and faunisticsagid

bees, as well as the biology and management of honey bee
colonies.
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How to Love a Forest: The Bittersweet Work of Tending a
Changing World

By Ethan Tapper

Broadleaf Books, Minneapolis, MN; 2024. 229 pp.

ISBN: 979-8889830559.

In the current climate of environmental literature, where
impending doom is sometimes the order of the day, it is
refreshing to read something that is both practical in scope
and optimistic in tone-ow to Love a Foresby Vermont-

based forester and content creator Ethan Tapper, offers a
realistic approach to ecological restoration and management,
using the author’'s own experiences as a case illustration.

Tapper received classical forestry training at the University , o _ .

of Vermont and became a Vermont county forester in 2016, 12PPer's book is situated in a conservation debate that has
Shortly after, he made a personal investment in Vermont simmered for years before breaking into the open rece_ntly.
forestry, buying 175 acres of forest which he describes as ~ On the one hand are those who advocate for intervention-
“having every problem that a forest could have.” The book free conservation strategies where Mother Nature will heal
recounts his efforts to manage what he called his “Bear itself if left completely alone. On the other hand are those
Island” back to health and the lessons he learned from those WhO recognize that human intervention is necessary, partly

efforts, for humanity’s relationship with nature in general, ~ Pecause we caused the harm in the first place and are
for forests specifically, and for our own lives. obligated to correct that harm, and partly because in novel

conditions, under rapid change, active management is
Part memoir and part forestry primer, this is a quicktligh crucial. Tapper’s philosophy will resonate with the latter
read for those who have some background in the natural group, as the author writes “All I know is that [thisdst] is
sciences. As Tapper describes this journey of discovery, he beyond inaction, that it cannot save itself.”
fittingly couches it in personal terms, describing myriad ) o )
encounters, insights, surprises, and how experiences on Beaf €M Gravesis a Principal Forester with the RIDEM _
Island changed his own personal perspectives on larger Division of Forest Environment and the Forest Stewardship

questions about forestry and the world. Rather than Program Coordinator
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There are as many ways to builg
our knowledge of Rhode Island’s
animals, plants, and natural
systems as there are people

willing to help.

ANNUAL MEMBERSHIP
in the Rhode Island Natural
History Survey funds public
events, helps conservationists apd
managers, and gives you a stake
in the success!

Yes! | Want to Join the Survey.

| Can Help Connect People with Knowledg¢
about Rhode Island’s Animals, Plants,
Geology, and Ecosystems.
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To promote ecosystem resilience,
the Rhode Island Natural History
Survey collects, organizes, and
disseminates information on the
State’s biodiversity and ecosystems.
We engage curious observers of all
ages—yprofessionals and amateurs,
scientists and artists—in field-based
experiences that build connections
to science, conservation, and the
natural world.

-l <

To prompt a sense of wonder that
inspires people to value and protect
biodiversity through a deeper under-
standing of the world around us.
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Watch ouNews to Usemail newsletter for details and registration.

Distinguished Naturalists Award LunchearSaturday, November 22nd,

12:00 noon—-4:00 PM, South Kingstown Elks Lodge, éhidnt Ave.,
Wakefield, RI. Help us close out Natural History Week 208 this
celebration of this year’s Distinguished Naturalist and Fersid
Awards.

Lisa Lofland Gould Native Plant ProgramSaturday, December 6th,
1:00 PM reception, 1:30-3:00 PM program, Pharmacy BuyjldiiRI
Kingston campus. Co-hosted by RINHS, the Rhode Islarid Pant
Society, and URI Cooperative Extension. The speaker will b&lDr
Kosiba, a forest ecophysiologist from the University/efmont
https://www.uvm.edu/extension/profile/alexandra-ali-kosiba

Annual Open House and Natural History Art ExhibitTuesday,
January 27st (weather date the 28th), 5:00-7:30 PM, affa@ason
Building 14 on URI’'s East Farm. If you are interestedulrsitting
nature related artwork for consideration, contact Kira Stillwell
kstillwell@rinhs.org.

Rhode Island Plant Insect Community Network conferen&aturday,
March 7th, Quonset O Club. A keynote speaker will helpgbautside
perspectives, while Network members and others will presetings
and accomplishments from their work. The public is encadag
attend to learn more about the various plant-insect projectg hiagpn
Rhode Island! Want to help with the program committee? EGwsky
Johnson—caseyljohnson@uri.edu.

BioBlitz 2026 Probably June 5th and 6th. This will be our 27th BitaBI
with the site still to be determined.
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