Supplement 1: Supplementary Text
S.1. R packages
We used the lubridate (Grolemund & Wickham, 2011), openxlsx (Schauberger & Walker, 2024), slider (Vaughan, 2024), tidync (Sumner, 2024), and tidyverse (Wickham et al., 2019) packages for data manipulation and processing. SST data from CoralTemp were retrieved using doParallel (Microsoft Corporation & Weston, 2022) and rerddap (Chamberlain, 2024). Maps were created using ggspatial (Dunnington, 2023), ggstar (Xu, 2022), patchwork (Pedersen, 2024), rnaturalearth (Massicotte & South, 2023), rnaturalearthdata (South et al., 2024), sf (Pebesma, 2018), and tidyverse (Wickham et al., 2019). Tables were formatted using kableExtra (Zhu, 2024) and knitr (Xie, 2024). Clustering analysis of sequence data and generation of dendrogram used nomclust 2.0 (Sulc et al., 2022) and dendextend (Galili, 2015).
S.2. DNA Extraction and Sequencing
For each of the four samples, the bryozoan colonies were scraped from the eelgrass substrate and DNA was extracted using the DNeasy Blood & Tissue DNA Extraction Kit (QIAGEN). Polymerase chain reaction (PCR) amplification of the cytochrome c oxidase subunit 1 (COI) was conducted in a volume of 25 µL that consisted of 5.0 µL of DNA template, 12.5 µL of 2X AmpliTaq Gold 360 Master Mix (Applied Biosystems), 1.0 µL of 10 µM of each primer CribCOIF (AAT GGT AGG AAG GGG GCT AAG) and CribCOIR (CAC CTC CTG CTG GGT CAA AG; Ito et al., 2015) with M13 tail sequences added to the 5’ region of the forward and reverse primer and nuclease-free water (Sigma-Aldrich). The PCR was performed with an initial denaturation step of 95 ºC for 10 min followed by 35 cycles of 95 ºC for 30 sec, 60 ºC for 1 min, 72 ºC for 1 min and a final extension of 72 ºC for 7 min. PCR amplicons were evaluated by 1.2% agarose gel electrophoresis and GelDoc XR+ (BioRad). Following confirmation of COI amplification for each sample, the amplicons were purified using ExoSAP-IT PCR Product Cleanup Reagent (Applied Biosystems) per manufacturer’s protocol. The purified PCR product for each sample was prepared for sequencing in both directions (forward and reverse) using 0.5 µL BigDye™ Terminator v3.1 reagent, 3.0 µL 5X Sequencing Buffer (Applied Biosystems), 0.32 µL of 10 µM primer (M13F or M13R) and 4.0 µL of cleaned PCR product in a total reaction volume of 20 µL. The sequencing PCR conditions consisted of an initial denaturation step at 96 °C for 1 min, followed by 25 cycles at 96 °C for 10 sec, 50 °C for 5 sec and 60 °C for 4 minutes. Sequencing PCR products were purified using BigDye XTerminator™ Purification Kit (Applied Biosystems); briefly, 90 µl of SAM™ solution and 20 µl of XTerminator™ solution were added per sample, mixed at 1800 rpm for 30 min and centrifuge 2 min at 1000g. Prepared samples were then sequenced on the 3500XL Genetic Analyzer (Applied Biosystems).
[bookmark: _heading=h.wdq4i1qylzpo]S.3. SST Validation
To test the validity of SST as a proxy for in-situ temperature (IST), available IST data were gathered from a subset of observation sites of J. mutabilis (Table S8). Data were collected using temperature loggers recording temperature at regular intervals (1 hr), which were moored near the surface (depth < 2 m) and usually within less than 1 km of the detection site (except Tracadie Bay: 2 km; Île aux Loups Marins: 5 km; Pont du Détroit: 9 km), making them representative of conditions in the habitat of J. mutabilis. Daily and 30-day mean values of IST were calculated for each site over the available date range (30-day mean values were not calculated for dates within 30 days of the start of each time series) for comparison with SST values (Figure S2, S3). IST data were matched with the nearest SST grid cell for comparison, which in some cases was different from the SST grid cell closest to the detection site (e.g., for the above sites where IST loggers were greater than 1 km away from the J. mutabilis detection site).
Pearson’s correlation tests revealed high correlations between daily (r  = 0.87) and 30-day mean (r = 0.88) values of IST and SST. Measurements of IST were generally slightly warmer than SST, with a mean difference of 1.68 °C for daily mean values and 1.65 °C for 30-day mean values. In light of the high correlations with IST and lack of a large difference in mean temperature estimates, SST was considered an adequately representative proxy for IST for the purposes of this study. 
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Supplementary Figures
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Figure S1. Zooid types of Juxtacribrilina mutabilis in scanning electron and light microscopy. A & B) R-type zooids (arrowheads). Mixed morphology zooids (see Ito et al., 2015) marked with asterisks have I-type costae proximally and R- type costae distally; C & D) I-type zooids; E & F) S-type zooids. Scale: A, E = 200 µm; B = 250 µm; C, D, F = 500 µm. Specimens collected from: A, C, E, Casco Bay, Maine, U.S.A., 2018; B, F, Caraquet, NB, 2024; D, Richibucto, NB, 2024. Scanning electron micrographs by Lourdes Rojas. Light micrographs by R. Y. Bernier.
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Figure S2: Time series of daily mean in situ temperature (IST) and sea surface temperature (SST) for a subset of observation sites of Juxtacribrilina mutabilis from this study (see Table S8). 
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Figure S3: Time series of mean in situ temperature (IST) and sea surface temperature (SST) over the previous 30 days, for a subset of observation sites of Juxtacribrilina mutabilis from this study (see Table S8). Shaded area around the lines represents ±1 standard deviation.
Supplementary Tables

Table S1: Detections of Juxtacribrilina mutabilis via physical specimens in the provinces of eastern Canada (New Brunswick [NB], Newfoundland and Labrador [NL], Nova Scotia [NS], Prince Edward Island [PEI], and Quebec [QC]) between 2013 and 2024, arranged in chronological order.
	Site 
	Province 
	Latitude 
	Longitude 
	Date 
	Substrate
	Source 
	Included in Zooid Type Analysis

	New Harris
	NS
	46.23922
	-60.49775
	2013-08-03
	Plastic settlement plate
	Ma, 2018a, b, c
	yes

	Big Bras d'Or
	NS
	46.28153
	-60.42461
	2013-09-15
	Plastic settlement plate
	Ma, 2018d
	yes

	Baie Saint-Simon-Nord
	NB
	47.74836
	-64.80627
	2014-06-25
	Scallop shell
	R.Y. Bernier, unpub. data
	yes

	Arnold’s Cove
	NL
	47.758535
	-53.987999
	2016-11-02
	Plastic settlement plate
	Cynthia H. McKenzie, unpub. data
	no

	Malpeque Bay
	PEI
	46.55755
	-63.82754
	2018-08-21
	Sediment core
	J. Barrell, unpub. data
	no

	Halifax
	NS
	44.63313
	-63.59863
	2019-09-20
	Kelp (in situ)
	lyndsayg, 2019
	no

	Spanish Room
	NL
	47.19674
	-55.0782
	2019-09-30
	Eelgrass (in situ)
	Greg Moore, unpub. data
	no

	Havre aux Maisons Bridge
	QC
	47.40285
	-61.83848
	2020-06-13
	Eelgrass (drift)
	Émie Audet-Gilbert, unpub. data
	yes

	Belfry Beach
	NS
	45.76290
	-60.21109
	2020-11-11
	Eelgrass (on beach)
	T.A. Rawlings, unpub. data
	yes

	Havre aux Maisons Marina
	QC
	47.40530
	-61.83543
	2021-08-09
	Eelgrass (drift)
	Magdalen Islands Zip Committee, unpub. data
	yes

	Wheatley River
	PEI
	46.42820
	-63.22637
	2021-08-12
	Sediment core
	J. Barrell, unpub. data
	no

	Havre aux Maisons Marina
	QC
	47.40566
	-61.83659
	2021-09-28
	Eelgrass (drift)
	Magdalen Islands Zip Committee, unpub. data
	no

	Strait of Canso Yacht Club
	NS
	45.61454
	-61.36465
	2023-07-06
	Plastic settlement plate
	Michael Murtaugh, unpub. data
	no

	Cribbons Point Marina
	NS
	45.75610
	-61.89670
	2023-08-08
	Plastic settlement plate
	Michael Murtaugh, unpub. data
	no

	Strait of Canso Yacht Club
	NS
	45.61454
	-61.36465
	2023-08-10
	Plastic settlement plate
	Murtaugh, 2023
	no

	Pont du Détroit
	QC
	47.47955
	-61.74901
	2023-09-07
	Eelgrass (drift)
	Magdalen Islands Zip Committee, unpub. data
	yes

	Île aux Loups Marins
	QC
	47.59744
	-61.49381
	2023-09-12
	Eelgrass (in situ)
	B. Grégoire, unpub. data
	yes

	Grand Manan
	NB
	44.7258998
	-66.750542
	2023-09-26
	Intertidal rock
	Christina Carr, C. Goodwin, and C. Hiltz, unpub. data
	yes

	Owl's Head
	NS
	44.70825
	-62.84068
	2024-07-30
	Eelgrass (in situ)
	K. Boerder, unpub.data
	yes

	Shad Bay
	NS
	44.50901
	-63.79972
	2024-08-06
	Eelgrass (in situ)
	K. Boerder, unpub.data
	no

	Tracadie Bay
	PEI
	46.37515
	-62.99527
	2024-08-20
	Eelgrass (drift); Sediment core
	J. Barrell, unpub. data
	no

	Belledune
	NB
	47.91018
	-65.85067
	2024-08-27
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Miscou
	NB
	47.89487
	-64.57694
	2024-08-28
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Shippagan
	NB
	47.74786
	-64.70818
	2024-08-28
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Chéticamp
	NS
	46.6358
	-61.00911
	2024-08-29
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Aulds Cove
	NS
	45.64832
	-61.43541
	2024-08-30
	Petri dish, Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Bayfield
	NS
	45.64519
	-61.75465
	2024-08-30
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Wood Islands
	PEI
	45.9537
	-62.7483
	2024-09-04
	Barnacle (Semibalanus balanoides); Petri dish, Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Souris
	PEI
	46.34697
	-62.2499
	2024-09-05
	Petri dish, Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Charlottetown
	PEI
	46.22886
	-63.12433
	2024-09-06
	Stem of Tubularian hydroid
	R.Y. Bernier, unpub. data
	no

	Terra Nova National Park
	NL
	48.55730
	-53.95380
	2024-09-07
	Eelgrass (in situ)
	McCann, 2024
	yes

	Borden
	PEI
	46.24615
	-63.70066
	2024-09-10
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Grande Digue/Caissie Cape
	NB
	46.31311
	-64.51049
	2024-09-10
	Petri dish, Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Nine Mile Creek
	PEI
	46.14841
	-63.21837
	2024-09-11
	Petri dish
	R.Y. Bernier, unpub. data
	yes

	Pointe du Chêne
	NB
	46.24057
	-64.52716
	2024-09-12
	Petri dish; Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Wolfes Island
	NS
	44.73023
	-62.75410
	2024-09-12
	Eelgrass (in situ)
	Stevens, 2024
	yes

	Lingan Bay
	NS
	46.21719
	-60.03896
	2024-09-13
	Eelgrass (on beach)
	T.A. Rawlings, unpub. data
	yes

	Richibucto
	NB
	46.68085
	-64.86085
	2024-09-17
	Petri dish; Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Pugwash
	NS
	45.84876
	-63.66722
	2024-09-18
	Eelgrass (drift)
	Pratt, 2024a
	yes

	Shediac
	NB
	46.2278
	-64.54607
	2024-09-18
	Petri dish; Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Caraquet
	NB
	47.79713
	-64.92731
	2024-09-19
	Petri dish; Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Pictou
	NS
	45.62681
	-62.71379
	2024-09-20
	Eelgrass (in situ)
	K. Boerder, unpub.data
	no

	Caribou
	NS
	45.7384
	-62.68652
	2024-09-23
	Petri dish; Plastic settlement plate; Golden star tunicate (Botryllus schosseri)
	R.Y. Bernier, unpub. data
	yes

	Chance Harbour
	NS
	45.67947
	-62.58032
	2024-09-23
	Petri dish; Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Pictou
	NS
	45.68221
	-62.69303
	2024-09-23
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Neguac
	NB
	47.24043
	-65.07565
	2024-09-24
	Petri dish; Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Antigonish
	NS
	45.67045
	-61.89302
	2024-09-25
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Cribbons Point
	NS
	45.75584
	-61.8971
	2024-09-25
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Jeddore Harbour
	NS
	44.72325
	-63.00680
	2024-09-25
	Eelgrass (in situ)
	This study
	no

	Barrachois Harbour
	NS
	45.73212
	-63.26453
	2024-09-26
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	yes

	Pugwash
	NS
	45.8464
	-63.66349
	2024-09-26
	Petri dish, Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Pugwash
	NS
	45.84177
	-63.66228
	2024-10-02
	Eelgrass (in situ)
	This study
	no

	Alberton
	PEI
	46.79581
	-64.05813
	2024-10-02
	Petri dish, Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Bay L’Argent
	NL
	47.54717
	-54.88022
	2024-10-02
	Plastic settlement plate
	Cynthia H. McKenzie, unpub. data
	no

	Grand le Pierre
	NL
	47.67402
	-54.78757
	2024-10-02
	Plastic settlement plate
	Cynthia H. McKenzie, unpub. data
	no

	St. Bernard’s
	NL
	47.52780
	-54.95065
	2024-10-02
	Plastic settlement plate
	Cynthia H. McKenzie, unpub. data
	no

	Fortune
	NS
	47.07194
	-55.83138
	2024-10-03
	Settlement plate brick
	Cynthia H. McKenzie, unpub. data
	yes

	Grande Digue
	NB
	46.291433
	-64.549966
	2024-10-03
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Terra Nova National Park
	NL
	48.570583
	-53.912023
	2024-10-03
	Eelgrass (in situ)
	Courtney King, unpub. data
	no

	Port Joli
	NS
	43.85333
	-64.86197
	2024-10-04
	Eelgrass (in situ)
	This study
	no

	Camp Cove
	NS
	43.72360
	-65.84057
	2024-10-09
	Plastic settlement plate
	C. DiBacco, unpub. data
	no

	Clark's Harbour
	NS
	43.44470
	-65.63510
	2024-10-09
	Plastic settlement plate
	C. DiBacco, unpub. data
	no

	Gunning Cove
	NS
	43.68073
	-65.33973
	2024-10-09
	Plastic settlement plate
	C. DiBacco, unpub. data
	no

	Port La Tour
	NS
	43.49848
	-65.46988
	2024-10-09
	Plastic settlement plate
	C. DiBacco, unpub. data
	yes

	Sunnyside
	NL
	47.85383
	-53.88337
	2024-10-09
	Plastic settlement plate
	Cynthia H. McKenzie, unpub. data
	yes

	Cardigan
	PEI
	46.17502
	-62.44077
	2024-10-09
	Plastic settlement plate
	R.Y. Bernier, unpub. data
	no

	Chester
	NS
	44.53780
	-64.23840
	2024-10-10
	Plastic settlement plate
	C. DiBacco, unpub. data
	no

	Sambro
	NS
	44.47861
	-63.59953
	2024-10-10
	Plastic settlement plate
	C. DiBacco, unpub. data
	yes

	Strait of Canso Yacht Club
	NS
	45.61454
	-61.36465
	2024-10-10
	Plastic settlement plate
	Michael Murtaugh, unpub. data
	no

	Cable Island
	NS
	44.74659
	-62.79348
	2024-10-21
	Eelgrass (in situ)
	Meredith Fraser, unpub. data
	yes

	Wareham
	NL
	49.01413
	-53.78043
	2024-10-21
	Eelgrass (in situ)
	Victoria Healey & Joe Connors, unpub. data
	yes

	Fisherman's Cove Wharf
	NS
	44.61117
	-63.49636
	2024-10-22
	Eelgrass (drift; on boat hull); Kelp (Saccharina latissima; drift)
	Pratt, 2024b
	yes

	Saltwater Pond
	NL
	49.4116
	-55.2145
	2024-11-15
	Plastic settlement plate
	Kerri-Anne Boone, unpub. data
	yes

	Hardy’s Cove
	NL
	47.668378
	-55.668414
	2024-11-27
	Kelp (S. latissima; in situ)
	P.S. Sargent, unpub. data
	yes

	Pilley’s Island
	NL
	49.483144
	-55.754653
	2024-11-27
	Plastic settlement plate
	Kerri-Anne Boone, unpub. data
	yes

	Port Anson
	NL
	49.5223
	-55.8888
	2024-11-27
	Plastic settlement plate
	Kerri-Anne Boone, unpub. data
	yes

	Pleasantview
	NL
	49.362789
	-55.317795
	2024-12-03
	Plastic settlement plate
	Kerri-Anne Boone, unpub. data
	no

	Strong Island Sound
	NL
	49.386900
	-55.347900
	2024-12-03
	Plastic settlement plate
	Kerri-Anne Boone, unpub. data
	no



Table S2: Detections of Juxtacribrilina mutabilis based on eDNA metabarcoding of the cytochrome c oxidase subunit I (COI) region (Leray et al. 2013) within samples from the provinces of eastern Canada (New Brunswick [NB], Newfoundland and Labrador [NL], Nova Scotia [NS], Prince Edward Island [PEI], and Quebec [QC]) between 2019 and 2023, arranged in chronological order. “Detection Strength”, measured by the number of total sequence reads (SRs) across replicate samples, is shown according to the following scale: Strong: >500 SRs; Moderate: 100-500 SRs; Weak: 20-99 SRs; Very Weak: 2-19 total SRs. The 313 bp amplicon sequence variants (ASVs) associated with each site are also shown. The amplicon sequenced at Grande Entrée Wharf, QC, was slightly shorter (259 bp) and matched both amplicon sequence variants (ASVs) A and B over its length, and thus appears as “N/A” in the table.  
	Site 
	Province
	Latitude 
	Longitude 
	Date 
	Detection Strength 
	ASV
	Source 

	Taylor Head Beach West 
	NS
	44.82073 
	-62.57232 
	2019-08-12 
	Strong 
	A,B,C
	Trask, 2024 

	Moosehead 
	NS
	44.94150 
	-62.26550 
	2019-08-13 
	Very Weak 
	A
	Trask, 2024 

	Fifty Acre Island 
	NS
	44.39216 
	-64.26281 
	2019-08-14 
	Weak 
	B
	Trask, 2024 

	Pleasant Point 
	NS
	44.69287 
	-63.06964 
	2019-08-26 
	Weak 
	B
	Trask, 2024 

	Rose Bay 
	NS
	44.28634 
	-64.28413 
	2019-08-28 
	Moderate 
	A,B
	Trask, 2024 

	Cable Island 
	NS
	44.74451 
	-62.79285 
	2019-09-10 
	Strong 
	A,B
	Trask, 2024 

	Franks George Island 
	NS
	44.59499 
	-63.94530 
	2019-09-26 
	Moderate 
	A,B
	Trask, 2024 

	Halifax Waterfront
	NS
	44.6451
	-63.5681
	2021-10-28
	Strong
	A
	C. DiBacco, unpub. data

	Feltzen South
	NS
	44.3251
	-64.2726
	2021-11-16
	Strong
	A
	C. DiBacco, unpub. data

	Lunenburg
	NS
	44.3758
	-64.3103
	2021-11-16
	Moderate
	A
	C. DiBacco, unpub. data

	Masons Beach
	NS
	44.3615
	-64.333
	2021-11-16
	Strong
	A
	C. DiBacco, unpub. data

	Mahone Bay Civic Marina 
	NS
	44.44810 
	-64.37520 
	2022-09-19 
	Moderate 
	A,B
	S. Kingsbury, unpub. data 

	Lennox Passage
	NS
	45.58607
	-61.0883
	2022-10-12
	Very Weak
	B
	C. DiBacco, unpub. data

	Grande Entrée Wharf 
	QC
	47.55683 
	-61.55913 
	2022-10-18 
	Very Weak 
	N/A
	B. Grégoire, unpub. data 

	Lingan Bay 
	NS
	46.21719 
	-60.03896 
	2023-08-11 
	Strong 
	A,B,D
	Trask, 2024 

	Aspy Bay 
	NS
	46.90598 
	-60.46515 
	2023-09-04 
	Very Weak 
	A
	Trask, 2024 

	Chéticamp
	NS
	46.62573 
	-61.01743 
	2023-09-30 
	Very Weak 
	A
	Trask, 2024 




Table S3:  International detections of Juxtacribrilina mutabilis, compiled from published academic literature, online databases, and unpublished records, arranged in chronological order.
	Site 
	Country 
	Latitude 
	Longitude 
	Year(s) 
	Substrate 
	Source 

	Posyet Bay* 
	Russia 
	42.55234 
	130.986303 
	<1971‡ 
	Algae; Seagrass 
	Androsova, 1971 (cited in Ito et al., 2015) 

	Rimskiy-Korsakov Islands* 
	Russia 
	42.69490 
	131.426077 
	<1975‡ 
	Kelp; Mollusc shell 
	Kubanin, 1975 (cited in Ito et al., 2015) 

	Vostok Bay* 
	Russia 
	42.87788 
	132.742856 
	<1975‡ 
	Kelp; Mollusc shell 
	Kubanin, 1975 (cited in Ito et al., 2015) 

	Aniva Gulf* 
	Russia 
	46.60496 
	142.600967 
	<1984‡ 
	not specified 
	Kubanin, 1984 (cited in Ito et al., 2015) 

	Sovetskaya Gavan* 
	Russia 
	48.98818 
	140.271746 
	<1984‡ 
	not specified 
	Kubanin, 1984 (cited in Ito et al., 2015) 

	Otsuchi Bay* † 
	Japan 
	39.34087 
	141.926138 
	2000 
	Eelgrass (in situ) 
	 Ito et al., 2015

	Bergen 
	Norway 
	60.33482 
	5.197683 
	2008 
	Algal stalk 
	Dick et al., 2020 

	Kristinbeberg 
	Sweden 
	58.25205 
	11.445260 
	2011; 2015 
	Sediment dredge 
	Dick et al., 2020 

	Portavadie, Scotland 
	UK
	55.87359 
	-5.314006 
	2013 
	Algal stalk; Plastic settlement plate 
	Dick et al., 2020 

	Akkeshi Bay 
	Japan 
	43.03914 
	144.885177 
	2014 
	Eelgrass (in situ) 
	Ito et al., 2015 

	Chikarakotan 
	Japan 
	43.02717 
	144.877154 
	2014 
	Eelgrass (drift) 
	Ito et al., 2015 

	Ocean Park, Washington§ 
	U.S.A.
	46.47551 
	-124.072000 
	2016 
	Mussel shell 
	McCuller & Carlton, 2018

	Casco Bay 
	U.S.A. 
	43.71324 
	-70.171463 
	2018 
	Eelgrass (in situ); Kelp (drift); Rockweed (Ascophyllum nodosum [Linnaeus] Le Jolis 1863; in situ) 
	Trott & Enterline, 2019 

	Notsuke Bay 
	Japan 
	43.58330 
	145.324302 
	2018 
	Eelgrass (drift) 
	Dick et al., 2020 

	Roscoff 
	France 
	48.71750 
	-3.966500 
	2018 
	eDNA; Plastic settlement plate 
	Martaeng et al., 2023 

	Saroma-ko 
	Japan 
	44.18596 
	143.725137 
	2018 
	Eelgrass (drift) 
	Dick et al., 2020 

	Plymouth, England 
	UK 
	50.36740 
	-4.155200 
	2018–2019 
	eDNA; Plastic settlement plate 
	Martaeng et al., 2023 

	Svalbard 
	Norway 
	35.34320 
	25.136600 
	2018–2019 
	eDNA 
	Martaeng et al., 2023 

	Koster 
	Sweden 
	58.87520 
	11.193200 
	2018–2020 
	eDNA; Plastic settlement plate 
	Martaeng et al., 2023 

	Getxo 
	Spain 
	43.33850 
	-3.014800 
	2019 
	eDNA 
	Martaeng et al., 2023 

	Toralla 
	Spain 
	42.23610 
	-8.786100 
	2019 
	eDNA; Plastic settlement plate
	Martaeng et al., 2023 

	Crete 
	Greece 
	35.34320 
	25.136600 
	2019–2020 
	eDNA; Plastic settlement plate
	Martaeng et al., 2023 

	Knokke-Heist 
	Belgium 
	51.36450 
	3.207000 
	2019–2020 
	eDNA; Plastic settlement plate
	Martaeng et al., 2023 

	Laesoe 
	Denmark 
	57.25690 
	11.141900 
	2019–2020 
	eDNA; Plastic settlement plate 
	Martaeng et al., 2023 

	Angbat 
	Finland 
	59.86450 
	23.265200 
	2020 
	eDNA; Plastic settlement plate
	Martaeng et al., 2023 

	Gothenburg 
	Sweden 
	57.66480 
	11.714700 
	2020 
	eDNA; Plastic settlement plate
	Martaeng et al., 2023 

	Helsingborg 
	Sweden 
	56.02630 
	12.695700 
	2020 
	eDNA 
	Martaeng et al., 2023 

	Lysekil 
	Sweden 
	58.35330 
	11.433900 
	2020 
	eDNA; Plastic settlement plate
	Martaeng et al., 2023 

	Marstrand 
	Sweden 
	57.88930 
	11.585700 
	2020 
	eDNA; Plastic settlement plate
	Martaeng et al., 2023 

	Varberg 
	Sweden 
	57.11260 
	12.230300 
	2020 
	Plastic settlement plate 
	Martaeng et al., 2023 

	Georgetown, Maine 
	U.S.A. 
	43.78492 
	-69.721540 
	2022 
	Rock 
	Goddard, 2022

	Le Minihic-sur-Rance
	France
	48.58571
	-2.00185
	2023
	Rock
	Corbrion, 2023

	Strömstad 
	Sweden 
	58.87775 
	11.115600 
	2023 
	Seagrass 
	Lindberg, 2023

	Nakhodka 
	Russia 
	42.88232 
	132.733506 
	2024 
	Kelp 
	oonharn, 2024

	Grand Barachois, St. Pierre and Miquelon‖
	France
	46.975951
	-56.33287
	2024
	Eelgrass (in situ); Plastic settlement plate
	Gianni Boissel, P.S. Sargent, & Frank Urtizbéréa, unpub. data

	St. Pierre Harbour, St. Pierre and Miquelon
	France
	46.781
	-56.158
	2024
	Eelgrass (in situ)
	Frank Urtizbéréa, unpub. data


*Coordinates represent a general area and not a specific collection site.
†Purported occurrence, not verified.
‡Year(s) of observation unspecified in resource consulted.
§Specimen attached to drifting debris from Japan as a result of the Great East Japan Earthquake and Tsunami of 2011; no evidence of establishment in Washington or anywhere on the west coast of North America to date.
‖Photos of specimen used in zooid type analysis (see section 2.2.5 of main text).

Table S4: Pairwise matrix representing the percentage of identical nucleotides between selected published sequences and novel sequences of J. mutabilis cytochrome c oxidase subunit I. A 501-base-pair region aligned between all sequences was used for pairwise identity scoring. Cells are coloured by percent nucleotide identity with increasing colour intensity indicating greater sequence match. Published sequences are labelled by their sampling location with GenBank accession in parentheses. Labels in bold indicate sequences generated for this study and are from samples collected in Nova Scotia, Canada.
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Table S5: Four amplicon sequence variants (ASVs) of Juxtacribrilina mutabilis (A, B, C, and D), 313 base pairs in length, from eDNA samples taken in eelgrass meadows across Nova Scotia (Table S2). See Trask (2024) for details.
	ASV Code
	ASV Alphanumeric Identifier
	Sequence

	A
	5801f664e144038d19dfc482a948ddbf
	TTTATCATCTAATATTGCCCATAGGGGAGCATCAGTAGATCTAGCGATCTTCTCCTTACATTTGGCAGGTGCAAGATCCATCCTAGGAGCAATTAACTTTATAACAACAACTATAAATATACGAAGTGAAACTATAACTATAATACATATTCCTCTATTAGTATGAGCAGTATTTATTACAGCTGTCCTACTTTTACTGTCATTACCTGTATTAGCAGGAGCTATTACAATACTACTAACAGATCGAAACCTTAATACCTCTTTCTTTGACCCAGCAGGAGGTGGGGATCCTATCCTATACCAACATCTGTTC

	B
	6e1a95e318b7ae0c76268dade43f5518
	TTATCATCTAATATTGCCCATAGGGGAGCATCAGTAGATCTAGCGATCTTCTCCTTACATTTGGCAGGTGCAAGATCCATCCTAGGAGCAATTAACTTTATAACAACAACTATAAATATACGAAGTGAAACTATAACTATAATACATATTCCTCTATTAGTATGAGCAGTATTTATTACAGCTGTCCTACTTTTACTGTCATTACCTGTATTAGCAGGAGCTATTACAATACTACTAACAGATCGAAACCTTAATACCTCTTTCTTTGACCCAGCAGGAGGTGGAGATCCTATCCTATACCAACATCTGTTC

	C
	4be6d70ce3a761492a8f43dd58eb3d7b
	TTTATCATCTAATATTGCCCATAGGGGAGCATCAGTAGATCTAGCGATCTTCTCCTTACATCTGGCAGGTGCAAGATCCATCCTAGGCGCAATTAACTTTATAACAACAACTATAAATATACGAAGTGAGACTATAACTATAATACATATTCCTCTATTAGTATGAGCAGTATTTATTACAGCTGTCCTACTTTTACTATCATTACCTGTATTAGCAGGAGCTATTACAATACTACTAACAGATCGAAACCTTAATACCTCTTTCTTTGACCCAGCAGGAGGTGGAGATCCTATCCTATACCAACATCTGTTC

	D
	bc58613973a37c4aebf7e763c0f5aa48
	TTTATCATCTAATATTGCCCATAGGGGAGCATCAGTAGATCTAGCGATCTTCTCCTTACATCTGGCAGGTGCAAGATCCATCCTAGGAGCAATTAACTTTATAACAACAACTATAAATATACGAAGTGAGACTATAACTATAATACATATTCCTCTATTAGTATGAGCAGTATTTATTACAGCTGTCCTACTTTTACTATCATTACCTGTATTAGCAGGAGCTATTACAATACTACTAACAGATCGAAACCTTAATACCTCTTTCTTTGACCCAGCAGGAGGTGGGGATCCTATCCTATACCAACATCTGTTC



Table S6: Genetic variation (shown as single-nucleotide polymorphisms [SNPs]) within cytochrome c oxidase subunit I (COI) for Juxtacribrilina mutabilis, based on all available sequences in GenBank and amplicon sequence variants reported from DNA metabarcoding analyses from Europe in Martaeng et al. (2023) and from eDNA metabarcoding analyses reported herein from eastern Canada. Also shown is the correspondence between the 21 amplicon sequence variants (ASVs) reported by Martaeng et al. (2023) based on 313 base pairs (bps) and their 17 global haplotypes based on 264 bp of COI sequence. Country and region are abbreviated as follows: Japan (JP); Maine (ME), U.S.A.; Nova Scotia, Canada (NS); Quebec, Canada (QC); Sweden (SE).
[image: ]

	Zooid type
	Pseudo-F
	p value
	Months
	t value
	p value

	R-type
	7.18
	0.006
	JUN, SEP
	2.49
	0.032

	
	
	
	JUN, OCT
	3.35
	0.048

	
	
	
	JUN, NOV
	3.10
	0.034

	I-type
	2.41
	0.045
	JUN, NOV
	3.12
	0.038

	
	
	
	AUG, NOV
	3.40
	0.039

	
	
	
	OCT, NOV
	3.27
	0.010

	S-type
	2.74
	0.028
	JUN, NOV
	3.68
	0.045

	
	
	
	AUG, NOV
	3.38
	0.029

	
	
	
	OCT, NOV
	3.15
	0.013


Table S7. The effect of month on the variation in similarity among locations based on the percentage of each zooid type of Juxtacribrilina mutabilis tested separately. Overall PERMANOVA test results (pseudo-F, p value) precede significant pairwise tests of months.








Table S8: Sites and available date range of in situ temperature data from provinces in eastern Canada (New Brunswick [NB], Newfoundland and Labrador [NL], Nova Scotia [NS], Prince Edward Island [PEI], and Quebec [QC]) used for comparison with sea surface temperature data in section S.3.
	Site
	Province
	Start Date
	End Date

	Antigonish
	NS
	2024-06-27 
	2024-09-25

	Barrachois Harbour
	NS
	2024-05-28 
	2024-09-26

	Borden
	PEI
	2024-06-07
	2024-09-10

	Caraquet
	NB
	2024-06-18
	2024-09-19

	Caribou
	NS
	2024-06-13
	2024-09-23

	Chance Harbour
	NS
	2024-06-13
	2024-09-23

	Grande Digue
	NB
	2024-07-23
	2024-10-03

	Grande Digue/Caissie Cape
	NB
	2024-06-17
	2024-09-10

	Havre aux Maisons Bridge
	QC
	2020-06-04
	2020-10-06

	Havre aux Maisons Marina
	QC
	2021-06-03
	2021-10-04

	Île aux Loups Marins
	QC
	2023-06-01
	2023-10-19

	Neguac
	NB
	2024-06-17
	2024-09-24

	Nine Mile Creek
	PEI
	2024-06-07
	2024-09-11

	Pictou
	NS
	2024-06-13
	2024-09-23

	Pointe du Chêne
	NB
	2024-06-12
	2024-09-12

	Pont du Détroit
	QC
	2023-06-14
	2023-10-17

	Pugwash
	NS
	2024-05-28
	2024-09-26

	Richibucto
	NB
	2024-06-17
	2024-09-11

	Shediac
	NB
	2024-06-12
	2024-09-18

	Sunnyside
	NL
	2024-05-27
	2024-10-09

	Tracadie Bay
	PEI
	2024-06-11
	2024-11-04

	Wood Islands
	PEI
	2024-06-07
	2024-09-04
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GenBank 

Accession ID

Sampling Location

eDNA ASV codes (# - 

Martaeng et al., 2023; 

letter - this study)

Haplotype

 (Martaeng et al., 

2023) 

ASV Alphanumeric Identifier

LC061280.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C A G G --- ---

HP1

LC061281.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C A G G --- ---

HP1

LC061282.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C A G G --- ---

HP1

LC061284.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C A G G --- ---

HP1

LC061285.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C --- --- --- --- ---

HP1

LC061286.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C --- --- --- --- ---

HP1

LC061287.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C --- --- --- --- ---

HP1

LC061288.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C --- --- --- --- ---

HP1

LC061290.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C --- --- --- --- ---

HP1

LC061292.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C --- --- --- --- ---

HP1

LC061293.1 Akkeshi Bay, JP C A C C G G A G C A G C G G G A G G C G C A C A G G C T C --- --- --- --- ---

HP1

LC061283.1 Akkeshi Bay, JP C A C C G A A G C A G C G G G A G G C G C A C A G G C C C A G G --- ---

HP2

LC061289.1 Akkeshi Bay, JP C A C C G A A G C A G C G G G A G G C G C A C A G G C C C --- --- --- --- ---

HP2

LC061291.1 Akkeshi Bay, JP C A C C G A A G C A G C G G G A G G C G C A C A G G C C C --- --- --- --- ---

HP2

Pugwash, NS (1) C G C T A C G G C A G C G G G A G G C G C A C A G G C --- --- --- --- --- --- ---

Pugwash, NS (2) C G C T A C G G C A G C G G G A G G C G C A C A G G C --- --- --- --- --- --- ---

MN103546.1 Kristineberg, SE T A T C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503281.1 Casco Bay, ME T A T C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

Shad Bay, NS T A T C A C A G C A G T G G G A G A C G C G C A G G C --- --- --- --- --- --- ---

MN103547.1 Kristineberg, SE T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503282.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503283.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503284.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503285.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503286.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503287.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503288.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503289.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503290.1 Casco Bay, ME T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

MN503291.1 Norway T A C C A C A G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- HP3

Owl's Head, NS T A C C A C A G C A G T G G G A G A C G C G C A G G C --- --- --- --- --- --- --- HP3

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G C A G G C T C A G G C C ASV_11 (A) HP3

ASV:5801f664e144038d19dfc482a948ddbf

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G C A G G C T C A G A C C ASV_9 (B) HP3

ASV:6e1a95e318b7ae0c76268dade43f5518

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G C A G G C T C --- --- --- --- --- Grande Entrée, QC  _ 

ESV_COI_66920

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G C G G G C T C A G G C C ASV_14 HP11

ASV:19b62fd298750cdf98f9740f375ea36e

--- --- --- --- --- --- --- G C A G T G G G A G A T G C G C A G G C T C A G G C C ASV_18 HP14

ASV:1b9bec5e50d17a5d64cd45f39fe9b1b2

--- --- --- --- --- --- --- G C A G T T G G A G A C G C G C A G G C T C A G G C C ASV_19 HP15

ASV:47226367aca2359a455418eeccfbe07e

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G C A G G T T C A G A C T ASV_13 HP10

ASV:713230b7ef5fcd2e4ebe8e3888fb3eae

--- --- --- --- --- --- --- G C G G T G G G A G A C G C G C A G G C T C A G A C C ASV_20 HP16

ASV:718141d4c5cfa2a39f7e3cc5f351a24b

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G C A G G C T T A G G C C ASV_12 HP9

ASV:95c919d57a32de8f7cbcbb58b1de38e8

--- --- --- --- --- --- --- G C A G T G G G A G A T G C G C A G G C T C A G A C C ASV_17 HP14

ASV:d762274beef6ed653e6db5662a740496

--- --- --- --- --- --- --- G C A G T G G G A G A C G T G C A G G C T C A G G C C ASV_16 HP13

ASV:d8b8e78688b273c439a76c6d363aac24

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G C A G G C T C A G A T C ASV_10 HP3

ASV:da774b1a14315b9c0cd4807c5f1e6c27

--- --- --- --- --- --- --- G C A G T G G G A G A C G C G T A G G C T C A G A C C ASV_15 HP12

ASV:db4bd3cf0a912eb49c164f41ee0a99ea

--- --- --- --- --- --- --- G C A A T G G G A G A C G C G C A G G C T C A G A C C ASV_2 HP5

ASV:de306fdc0a817d6ed4c52c0a16e9e384

--- --- --- --- --- --- --- G C A G C G G G A G G C G C G C A G G C T C A G G C C ASV_5 HP7

ASV:c00947490a646d2ca6708e7d52dcc74a

--- --- --- --- --- --- --- G T A G C G G G A G G C G C A C A G G C T C A G G C C ASV_21 HP17

ASV:1e87687b0b3be5b74dcf7316790005a6

--- --- --- --- --- --- --- A C A G C G G G A G G C G C A C A G G C T C A G G C C ASV_1 HP4

ASV:4076856b28011d82383f9e023f163d12

--- --- --- --- --- --- --- G C A G C G G G A G G C G C A C A G G C T C A G G C C ASV_4 (D) HP1

ASV:bc58613973a37c4aebf7e763c0f5aa48

--- --- --- --- --- --- --- G C A G C G G G C G G C G C A C A G G C T C A G G C C ASV_7 HP8

ASV:16f5cd2fd356e100d004ec7a75f18288

--- --- --- --- --- --- --- G C A G C G G G C G G C G C A C A G G C T C A G A C C ASV_6 (C) HP8

ASV:4be6d70ce3a761492a8f43dd58eb3d7b

--- --- --- --- --- --- --- G C A G C G G G C G G C G C A C A G G C T C C G G C C ASV_8 HP8

ASV:e9bf24c55a4eb1ed80148b169ad9d666

--- --- --- --- --- --- --- G C A G C G A A A A G C A C A C A A A C T C A A A C C ASV_3 HP6

ASV:fa8dfab00fcb317711d8058ac29a2892

* * * * * * * * * * * * * * * * * * * * * *

Region used for haplotype designation
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