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Introduction

Nantucket Island has a unique flora due to the maritime climate, nutrient poor, sandy soits,
history of natural and anthropogenic disturbancesand the influence of high winds and sk-spray
across the islandThese factors, along with the abundance of open space, have resulted in
Nantucket being host tohigh concentrationsof specieslisted as endangered, threatened, or special
concern by the Massachusetts Natural Heritage and Endangered Species Prog(Bumwiddie
2001). One of the main threats to native biodiversityn these areads the increase of nornative
invasive species.

This project seeksto document one sucmon-native species,Scotch Broom(Cytisus scopariys and
demonstrate that not only has it established naturalized populations on Nantucket, but that it is
reproducing on the landscapeScotch Broom is currently documentd in 11 counties in New
England(GoBotany 2020), but has yetto meet the criteria to be listed as a invasive species in
Massachusetts. This projeatvill provide supporting documentation for listing of the species with
Massachusetts Invasive Plant Advisoréroup (MIPAG) In doing so, we may be able to prevenew
introductions with in the statehelping to prevent further spread and impact to native biodiversity.

Background

Scotch BroomCytisus scopariuds along-lived, erect, bushy shrulof the pea family native to the
British Isles and central and southern EuropeScotch Broom was first planted on Nantucket,
Martha's Vineyard, and Cape Cod in the late 1800's for a combination of its appearance and its dune
stabilizing capabilities. It is welladapted to dry, sandy soils and grows well in full sunlight; ideal
conditions for these coastal communitieslt is currently considered by somaesearchers and land
managersto beinvasive in coastal New EnglandHowever, it has not beefficially listed as an

OET OA OEiDany Be Elgl@r StateFor a species to be considered for the highest ranking of
0) 1T O Amd\EE§sAchusetts, ie Massachusetts Invasive Plant Advisory Group/(PAQ saysit must
be8 & noi-native species that haspread into native or minimally managed plant systems. These
plants cause economic or environmental harm by developing sedustaining populations and
becoming dominant andor disruptive to those systemsd(MIPAG2020).

Historically, Scotch Broom does not do well in New England winters with seedlings and young
plants especially sensitive to frostNantucket is nowapproximately 2°C warmer than previous
long-term averages(NOAA 2019. With warmer winters and earlier spring temperatures, global
climate change maymake Nantucket a more suitable climate foScotch Broomto persist over the
winter and spread across the landscap®y documenting Scotch Broonoccurrences, we hope to
demonstrate the invasive tendencies ofhe plant, its reproductive potential, and its potential
impact on the surrounding landscape.

Methods

This project uses theQutsmart Invasives App which is produced throughthe Early Detection and
Distribution Mapping System (EDDMapSMassachusetts has identified EDDMapS as tb#icial
invasive species database fahe state. Surveys for Scotch Broombegan in early 2020. The onset of
the COVIB19 pandemic and local stayat-home orders hampeed surveys during peak bloom time
of Scotch Broomin late spring. Surveys resumed irearly summer 2020 and have continued into
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All occurrences of Scotch Broorwere documented using theOutsmart Invasives App Within the
app, a photo of theplant wastaken and the sizeof the infested area number of individual plants,
and densityof the population estimated We also documented any seedlings present or other
evidence of reproduction (e.g. seed pods, flowers, etc.)

Occurrence data were themmapped in GISo investigate habitat types (using the Nature
Conservancy habitat map for NantucketLundgren et. al 20@). In order to assess minimally
managed habitats, all island parcels were classified GIS by conservation status. Scotch Broom
occurrences wereoverlaid onto the parcel map.

Results

As of December 2020EDDMapSeported 118 occurrences of Scotch Broom on NantuckeE{gure

1; EDDMapS 2020). Nine reports are based on herbarium specimens dating from 190977.

Fourteenreports are from 20042019.3 ET AA OEEO DOI EA AXbbsAndaGoAs h x A3 OA /
representing some 300 individuals (observation points represent multiple individuals).
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Figure 1. Map of current distribution of Scotch Broom plants on Nantucket.
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As of December 30, 2020,we have surveyed roughly 60% of the island in targeted surveys. During
the winter of early 2021, we wil continue to surveythe remaining 40% of theisland for Scotch
Broom as it is an ideal plant to look for in winter with volunteers. A final push will beonductedin
the late spring of 2021 during the flowering period for Scotch Broom.

Based on the current obkervations (118 points), we found that amajority (approximately 75%) of
the occurrences are found in conserved habitats (minimally managed habitat€§onserved habitats
are properties owned byvarious conservation organizationsor the Town of Nantucket and
preserved as open spac@Appendix A). These occurrences are found in a variety of habitats
primarily coastal shrublands. Other habitats include grasslands, pitch pine woodlands, old fields,
and cedar woodlands (AppendipB).

We successfullydocumented seed pod production when present. Since we surveyatimultiple
times during the year, seed podsvere not always present whernoccurrenceswere recorded. Even
so,more than half of the dcumentedindividuals has seed pods present. We also noted several
seedlings in someoccurrencelocations.

Discussion

We have successfully documented Scotch Broom individuals acragsproximately 60% ofthe
island of Nantucket. We sli have more area to survey, but | believe we have already met the
criteria for listing the species with MIPAG.

We have shown many individualdocated onminimally managed habitats Many of theseadult
individuals appear to be spreading sine plantings have notoccurred in most of these locations
(conservation lands), however this is not proven at this pointln some locations where historic
plantings are present, anecdotal evidence by land managers suggests extensive spread from the
original populations (NCF personal communicatioh We have successfully documented the
potential for reproduction via seed output, and have evidence of some seedlings.

Once we have surveyed the remainder of the island in2021, we will have more numbers to support
listing of this non-native invasive species.

Further work will include seed collection to investigate germinaion rates and seed viability.

Once the project is complete, &inal report, including all occurrence information, will be sent to
MIPAG Documentation of Scotch Broom occurrences and reproductive status will be written up
and submitted to Rhodora as a Baiical Note.
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Appendix A.

Occurrences of Scotch Broom biand conservation statuson Nantucket Island. Based on 118
documented occurrences. Unknowsare historic points where accurate location information could
not be determined.
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Appendix B.

Occurrences of Scotch Broom by habitat on Nantucket Island. Based on 118 documented

occurrences. Unknown are historic points where accurate location information could not be
determined.
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Appendix C. Photos of Scotch Broom in minimally managed habitats on Nantucket.
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