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● Project stemmed from USGS NRPP 
collaboration with Boston Harbor 
Islands National Park
○ Michelle Staudinger
○ Marc Albert
○ Lucy Lockwood

● Document historic and current 
biodiversity

○ Data synthesis - state and 
federal data, scientific 
publications of park surveys, and 
public biodiversity databases 
(GBIF/OBIS)

○ Updated field surveys
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● Project stemmed from USGS NRPP collaboration 
with Boston Harbor Islands National Park

● Document historic and current biodiversity
○ Data synthesis
○ Updated field surveys

● Data:
○ Fed/State records (NPS, MA CZM, MA 

DMF)
○ Scientific studies, surveys, and 

publications
○ Research grade database observations 

(GBIF)

● Total NIS species: 54
○ 46 invertebrates, 8 Algae
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Boston Harbor

Hemigrapsus sanguineus

● Project stemmed from USGS NRPP 
collaboration with Boston Harbor Islands 
National Park

● Document historic and current biodiversity
○ Data synthesis
○ Updated field surveys

● Total NIS species: 54
○ 46 invertebrates, 8 Algae

● Dominate groups: Red algae, crustaceans 
(crabs, shrimp), tunicates

Grateloupia turuturu

Botrylloides violaceus

Palaemon elegans



Boston Harbor
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Gulf of Maine Watch List

Aiptasiogeton eruptaurantia

● Range expanding species
● Species introduced from other regions
● Biological/ecological information

○ Region of origin
○ Habitat preferences
○ If listed elsewhere  (IUCN ISSG/GRIIS)
○ Thermal tolerances
○ Reproduction (ex. Broadcast spawner? Direct 

deposit?)
● Location last observed 

Total: 64 species 
53 inverts, 11 algae Red spotted anemone



Gulf of Maine Watch List: Methods 1

● Obtain global list of NIS (ISSG GISD) 
excluding target region (BOHA, GOM)

● Determine target region suitability for 
species

● Consider modes of reproductive pressures
● Adapted from Raser et al. (2017)

Graille Roland 

Clavelina lepadiformis

Lightbulb tunicate



Hemigrapsus takanoi

● Brush clawed shore crab

● Western pacific - Russia, Korean Peninsula, Japan
● Broad salinity tolerance (7 - 35ppt); temperature tolerance: 27°C
● Planktonic larval phase 

○ 22 days - at 20°C water temperature, Landeira et al. (2019)
● Wadden Sea - affects mixed reef of oysters/mussels due to predation on young 

recruits
● Seen: Europe (Germany, Netherlands, Ireland - 2022)



Gulf of Maine Watch List: Methods 2

● Range expanding native southern 
species 

● Range expanding invasive species 
in southern regions

Aiptasiogeton eruptaurantia

Red spotted anemone



Amphibalanus amphitrite

● Striped barnacle

● Indo west pacific 
● Broad salinity tolerance (10-52ppt), broad temperature tolerance 

(-5°C air temperature** to 40°C)
● Competition for settlement sites (with native barnacles and 

oysters), negatively impact oysters due to settlement on shells
● Seen: Southern New England  - Rhode Island 



Range Expanding 
and 

Potential Invaders

Rapana venosa Sargassum muticum

Ocypode quadrata  - Loxothylacus panopaei

Hemigrapsus takanoi -

Balanus glandula  - 
Pacific Coast 
Barnacle

Victorella pavida

Corella eumyota - 
Dan Minchin

Parasitic 
barnacle

Ghost Crab, 
Range Expanding

Orange tipped 
sea squirt

Trembling sea mat 
(Bryozoan)

Brush clawed 
shore crab

Veined rapa whelk
Predatory gastropod Brown alga
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(Hawkins et al. 2014)
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Impact Assessment

● Environmental impact classification for alien taxa - EICAT 
(Hawkins et al. 2014)

● Systematic review of published data on species of interest to 
categorize species based on likely impacts

● Type and magnitude: classify 1-5 scale - negative impacts
● Henry and Sorte (2021)  - positive impacts 
● Mark species with high potential impacts and risks



Impact Assessment Scale
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● 5 - Massive: replacement and local native population 

extinction and irreversible changes to structure of 

communities/ecosystem

● 4 - Major: local native population extinction and potential 

reversible change to structure of communities/ecosystem

● 3 - Moderate: declines in native population size, but 

no change to structure of communities/ecosystem

● 2 - Minor: reduction of fitness of native individuals but 

no decline in population size

● 1 - Minimal: unlikely to have caused deleterious impacts



Impact Assessment Example: 
Hemigrapsus takanoi

WoS search results:  54 papers total



● Continued expert review of watch list species  
● Guide prioritization of species for the impact 

assessment
● Email aputnam@umass.edu 

Mitten crab
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Climate Change Projections 

Callinectes sapidus

climate.nasa.gov

Question: Where in the Gulf of Maine would watch list 
species find current suitable habitat and habitat in future 
climate scenarios?



Climate Change Projections 

Callinectes sapidus

climate.nasa.gov

Question: Where in the Gulf of Maine would watch list 
species find current suitable habitat and habitat in future 
climate scenarios?

Impact assessment top 5 species (negative or positive)



Climate Change Projections 

Callinectes sapidus

climate.nasa.gov

Question: Where in the Gulf of Maine would watch list 
species find current suitable habitat and habitat in future 
climate scenarios?

Impact assessment top 5 species (negative or positive) 
(expert ID and literature review)

Environmental niche modeling
*GARP - Genetic Algorithm for Rule set Prediction 
*Global occurrence data (ex. GBIF/OBIS)
*environmental predictors (ex. SST, salinity)



Thank you!!


