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Invasions by European Crab (Carcinus maenas)
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Northward Spread of California Invasions
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Ruiz et al. 2011 (Diversity & Distributions)



Potential for continued Northward Spread ?

de Rivera et al. 2011 (Diversity & Distributions)



Potential for continued Northward Spread ?
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Ruiz et al. 2009

Most NIS utilize Hard Substrata
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Standardized Surveys (Sessile Invertebrates)

10 SITES/BAY X 5 PLATES = 50 PLATES/BAY

PVC Plate (14x14 cm)

Suspended from dock / pier @
1m depth

High salinity (>25 ppt) sites

3 months deployment (summer)

Sessile species richness / plate

Invasion status (NIS, Native, or
Cryptogentic)




Standardized Surveys (Sessile Invertebrates)
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SERC Marine Biofouling Community Surveys







SERC Marine Biofouling Community Surveys




Diversity Gradient (31-61° N)
First Decadal Survey (2000-2010)

B - Non-native

Number of Species

R*=0.91, p<0.001

Lattitude (Degrees N)



SERC Marine Biofouling Community Surveys

Decadal Survey '
(2020 -2029)




SERC Marine Biofouling Community Surveys

Decadal Survey '
(2020 -2029)




Survey Sites: PWS 2023
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Survey Sites: PWS 2023
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Survey Sites: PWS 2023




Standardized Surveys (Sessile Invertebrates)

10 SITES/BAY X 5 PLATES = 50 PLATES/BAY
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Suspended from dock / pier @
1m depth

High salinity (>25 ppt) sites
3 months deployment (summer)
Sessile species richness / plate

Invasion status (NIS, Native, or
Cryptogentic)




Accumulation curves:
(98% identity for genetics)

A. Unique species (98%) B. Unique taxa (98%)
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Morpho vs. Genetic Detection:
Taxonomic Overlap

98% identity - with binomial names

morpho




NIS Detected by Morpho & Genetic Analyses

Morphology Metagenetics - blends

Group M panels M reads N samples Sites

Amphipoda Maonacorophium acherusicum Mot found Not found Mot fourd

Bryozoa Schizoporella japonica 281 reads (3 ASVs) 3 Tatitlek Ferry Dock

Caprellidas Caprella mutica ! 37 reads(2 ASVs) : Tatitlek Ferry Dock




Ciona savignyl Detection in PWS:
Plate Watch (2023)

Jurgens et al. 2018 (Biolnvasions Records)



NIS Detections in Alaska by Region
(21 Invertebrates)

Taxa Group
Brozoan
Bryozoans
Bryozoans
Bryozoans
Cnidarians-Anthozoans
Cnidarians-Hydrozoans
Crustaceans-Amphipods
Crustaceans-Amphipods
Crustaceans-Amphipods
Crustaceans-Amphipods
Crustaceans-Bamacles
Crustaceans-Crabs
Crustaceans-lsopods
Mollusks-Bivalves
Mollusks-Bivalves
Tunicates
Tunicates
Tunicates
Tunicates
Tunicates

Taxon
Bugula neritina
Cryptosula pallasiana
Schizoporella japonica
Watersipora subatro
Diadumene lineata
Ectopleura crocea
Ampithoe valida
Caprella mutica
Monocorophium acherusicum
Monocorophium insidiosum
Amphibalanus improvisus
Carcinus maenas
Orthione griffenis
Magallana gigas
Mya arenaria
Botrylloides violaceus
Botryllus schlosseri
Ciona savignyi
Didemnum vexillum
Molgula ditrina

http://invasions.si.edu/nemesis/
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NIS Detections in Alaska by Region
(21 Invertebrates)
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Potential Range of NIS Detected in Alaska
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Recommendations

» Decadal survey of PWS & Cook Inlet to evaluate:
(a) biosecurity management & policy
(b) long-term changes in marine community

« Expanded PlateWatch Program:
(a) genetic detection
(b) training workshop & pilot test

* More frequent measures at transportation hubs:
(a) Valdez Marine Terminal
(b) Tatilek Ferry Dock



SERC Marine Biofouling Community Surveys

Decadal Survey '
(2020 -2029)




Diversity Gradient (31-61° N)
Second Decadal Survey (2020-2030)

B - Non-native

Number of Species

R*=0.91, p<0.001

Lattitude (Degrees N)



PlateWatch:
Non-Native Species Detection in AK
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https://platewatch.nisbase.org/



PlateWatch:

Non-Native Species Detection in AK




PlateWatch:
Non-Native Species Detection in AK

Botryllus schlosseri observations

Barrow
Red Dog
Kotzebue
Nome
St Paul
Adak
Unalaska
Kodiak
Homer
Seldovia
Jakolof
Herrlnﬁelglkaeﬂtﬂ Species_Count
Kasitsna 1.00
5 Pgterhson
ort Graham
Halibut Cove o
Kenai
Seward 0.50
Chenega
Tatitlek
Valdez 020
Cordova
Yakutat 0.00
Glacier Bay
Hoonah
Juneau
Sitka
Petersburg
Little Port Walter
Thorne Bay
Naukati
Ketchikan
Dora Bay
Metlakatla

https://platewatch.nisbase.org/



Morpho vs. Genetic Detection:
Taxonomic Overlap

98% identity - with binomial names

morpho
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