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Introduction The Michigan Department of Agriculture and RuravBlepment (MDARD)

regulates aquatic species through a Prohibitedrastricted species list,
under the authority of Michigan’s Natural Resouraed Environmental
Protection Act (NREPA), Act 451 of 1994, Part 4MJL 324.41301-41305).
Prohibited species are defined as species whiglarginot native or are
genetically engineered, (ii) are not naturalizethis state or, if naturalized,
are not widely distributed, and further, fulfill lzast one of two requirements:
(A) The organism has the potential to harm humaaither to severely harm
natural, agricultural, or silvicultural resourcexlgB) Effective management
or control techniques for the organism are notlalsbe.” Restricted species
are defined as species which “(i) are not natine, @) are naturalized in this
state, and one or more of the following apply: TAe organism has the
potential to harm human health or to harm natagdicultural, or silvicultural
resources. (B) Effective management or controlrigghes for the organism
are available.” Per a recently signed amendmeRREPA (MCL 324.41302),
MDARD will be conducting reviews of all species the lists to ensure that
the lists are as accurate as possible.

We use the United States Department of Agriculgjriélant Protection and
Quarantine (PPQ) Weed Risk Assessment (WRA) prqé#3®, 2015) to
evaluate the risk potential of plants. The PPQ WR&cess includes three
analytical components that together describe giemiofile of a plant species
(risk potential, uncertainty, and geographic paosnPPQ, 2015). At the core
of the process is the predictive risk model thatieates the baseline
invasive/weed potential of a plant species usifigrmation related to its
ability to establish, spread, and cause harm iarahtanthropogenic, and
production systems (Koop et al., 2012). Becaus@tbdictive model is
geographically and climatically neutral, it canused to evaluate the risk of
any plant species for the entire United State®oafy area within it. We then
use a stochastic simulation to evaluate how muelutitertainty associated
with the risk analysis affects the outcomes frompghedictive model. The
simulation essentially evaluates what other riskeg might result if any
answers in the predictive model might change. Kinale use Geographic
Information System (GIS) overlays to evaluate thargas of the United States
that may be suitable for the establishment of gex®s. For a detailed
description of the PPQ WRA process, please refdrd®PQ Weed Risk
Assessment Guidelines (PPQ, 2015), which is available upon request.

We emphasize that our WRA process is designeditnas the baseline—or
unmitigated—risk associated with a plant species.uak evidence from
anywhere in the world and in any type of systenoqpction, anthropogenic,
or natural) for the assessment, which makes owessa very broad
evaluation. This is appropriate for the types dicenxs considered by our
agency (e.g., State regulation). Furthermore,agdessment and risk
management are distinctly different phases of pgsianalysis (e.g., IPPC,
2015). Although we may use evidence about exisimgroposed control
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programs in the assessment, the ease or diffiofikgpntrol has no bearing on
the risk potential for a species. That informatould be considered during
the risk management (decision making) process,wisiaot addressed in this
document.

Nitellopsis obtusa (Desv.) J. Groves — Starry stonewort

Species Family: Characeae (Naz et al., 2010), Phyllum: Gphyta (Soulié-Marsche

et al., 2002). Although this species technicaliytia plant, because
ecologically it is functioning as a plant (a macasic photosynthetic
taxon) and because it is viewed as a weed (Wiscddspartment of
Natural Resources, 2015a; Pullman & Crawford, 2@dsd-Stewart,
2015b, c), we evaluated it using the same WRA m®deat we have used
for other aquatic weeds of concern to Michigan. Mt that the PPQ
WRA model was not specifically designed for aldad, felt that because
this species is a photosynthetic macroscopic lifefsimilar to plants, it
would be adequate.

Information Synonyms: No synonyms were found.

Common names: Starry stonewort (Pullman & Crawf@fd,0; Stewart, 2004;
Sleith et al., 2015).

Botanical description: Resembling a plaxitellopsis obtusa is a macroalgae
(Schloesser et al., 1986; Geis et al., 1981) witly] variable-length,
relatively straight branches arranged in whorl$ #gttach at acute angles to
stem nodes (Kipp et al., 2015). This species giov®th deep and shallow
freshwater systems, clear water and eutrophic wéRarliman & Crawford,
2010). For a full botanical description, see Kipale (2015) or Bharathan
(1983).

Initiation: In accordance with the Natural Resosraad Environmental
Protection Act Part 413, the Michigan DepartmenAgficulture and Rural
Development was tasked with evaluating the aqsaigcies currently on
Michigan’s Prohibited and Restricted Species LMC( 324.41302).

USDA Plant Epidemiology and Risk Analysis Laborgis(PERAL) Weed
Team worked with MDARD to evaluate and review species.

Foreign distributionNitellopsis obtusa is native to Asia (i.e. China, India,
Iran, Japan, Myanmar, and Uzbekistan) and mostafe (Soulié-
Marsche et al., 2002; Geis et al., 1981; Schloestsal, 1986). This species
does not appear to have been introduced elsewbesigles the United
States (see below).

U.S. distribution and statublitellopsis obtusa was first identified in the
United States within the St. Lawrence River, Newky by Geis et al.
(1981). Since then, the species has spread tonadMichigan, Minnesota,
and Wisconsin (Sleith et al., 2015; Minnesota Depant of Natural
Resources, 2015a; Wisconsin Department of NatuzabRrces, 2015a;
Kipp et al., 2015). It is generally accepted tRabbtusa was introduced
into the United States via ballast water (Geid.etl881; Schloesser et al.,
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1986; Kipp et al., 2015), as this species can raairgermanent populations
in water with a salinity of up to 5 parts per thand (ppt), and can tolerate
salinity fluctuations of up to 17 ppt for a weekigd et al., 2015). For
reference, seawater has a salinity of about 35Tps$. species does not
appear to be cultivated to any exteitellopsis obtusa is regulated as a
noxious weed in Michigan (National Plant Board, 204nd Wisconsin
(Wisconsin Department of Natural Resources, 2015b).

WRA ared: Entire United States, including territories.

1. Nitellopsis obtusa analysis

Establishment/Spread Nitellopsis obtusa is a shade tolerant (Pullman & Crawford, 2010;|&e$ser
Potential et al., 1986) aquatic macroalgae (Naz et al., 268t@|oesser et al., 1986).

Nitellopsis obtusa has a dense mat-forming growth habit (Pullman &
Crawford, 2010) and grows up to 2 m tall in densddx(Sleith et al., 2015).
Meadows often form dense benthic barriers of ugigbt feet thick (Brown,
2015). It has colonized more than 900 acres oka ilathree years under
optimum conditions (Crawford, 2011). This speciegients easily (Sleith et
al., 2015) and is easily transported to differakek via boats and trailers
(Pullman & Crawford, 2010). We had greater tharrage uncertainty here
because information about reproduction and dispefghis species is limited.
Risk score = 16 Uncertainty index = 0.24

Impact Potential Nitellopsis obtusa acts as a benthic barrier to prevent plant groveiicing
habitat complexity (Pullman & Crawford, 2010), whieliminates and reduces
of niche (nursery) habitat, as well as loss of wobdbitat complexity (sunken
snags/stumps) is a direct result of delNsebtusa growth when mats create a
benthic barrier (Pullman & Crawford, 2010). Thisitiec barrier impedes fish
from building nests, resulting in reduction in megtareas, density of nests,
and complete elimination of fish spawning actiilBullman & Crawford,
2010). In anthropogenic systens,obtusa fouls boat motors and impedes
swimming and fishing (Sleith et al., 2015). Thigsies has also caused the
closure of public boat launches (Ford-Stewart, 2)1%/e had an average
amount of uncertainty for this element becausefathe evidence for the
natural systems sub-element originated from a sipgper discussing the
impacts ofN. obtusa in Michigan water bodies.

Risk score = 2.7 Uncertainty index = 0.16

Geographic Potential Based on three climatic variables, we estimatedhatit 49.7 percent of the
United States is suitable for the establishmemitdlopsis obtusa (Fig. 1).
This predicted distribution is based on the spé&eswn distribution

1 “WRA area” is the area in relation to which theedeisk assessment is conducted [definition maodiifiem that for “PRA
area’] (IPPC, 2012).
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Entry Potential

elsewhere in the world and includes point-referdioealities and areas of
occurrence. The map folitellopsis obtusa represents the joint distribution of
Plant Hardiness Zones 4-11, areas with 20-100 siohannual precipitation,
and the following Képpen-Geiger climate classespittal savanna, humid
subtropical, marine west coast, humid continentdmvsummers, humid
continental cool summers. Note that in this weel aissessment it was not
clear if Nitellopsis obtusa occurs in Plant Hardiness Zone 10 or areas with 60
70 inches of precipitation. For this prediction, assumed these environments
are suitable for it.

The area of the United States shown to be climitisaitable (Fig. 1) is
likely overestimated since our analysis considemdg three climatic
variables. Other environmental variables, sucludsdity and salinity, may
further limit the areas in which this species kely to establishNitellopsis
obtusa grows in both deep and shallow freshwater systetear water and
eutrophic waters (Pullman & Crawford, 2010). It camvive in waters with
salinity levels of up to 5 ppt, and can toleratiengg fluctuations of up to 17
ppt for a week (Kipp et al., 2015).

We did not assess the entry potentiaNdéllopsis obtusa because it is already
present in the United States (Geis et al., 19&diflSét al., 2015; Schloesser et
al., 1986).
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Figure 1. Predicted distribution dflitellopsis obtusa in the United States.
Map insets for Alaska, Hawaii, and Puerto Ricoraseto scale.

2. Results

Model Probabilities: P(Major Invader) = 82.6%
P(Minor Invader) = 16.7%
P(Non-Invader) = 0.6%

Risk Result = High Risk

Secondary Screening = Not applicable
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Figure 2. Nitellopsis obtusa risk score (black box) relative to the risk scores
of species used to develop and validate the PPQ WiBdel(other symbols).

See Appendix A for the complete assessment.
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Figure 3. Model simulation results (N=5,000) for uncertgiatound the risk
score foitellopsis obtusa. The blue “+” symbol represents the medians of
the simulated outcomes. The smallest box contdirngebcent of the outcomes,

the second 95 percent, and the largest 99 percent.
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3. Discussion

The result of the weed risk assessmeniital|opsis obtusa is High Risk.
(Figure 2). The uncertainty analysis of this specieows that 99.3% of
simulated outcomes were within the high risk redigigure 3), indicating
that our result of High Risk is robust. Literatgaps resulted in greater
range of uncertainty; much of our evidence cammfechandful of sources,
and having a greater variety of resources abowbialegy and impacts
would help decrease uncertainty.

There is limited information available about thelbgy of Nitellopsis

obtusa. Much of the existing literature is dedicatedhe study of the family
Characeae. In particular, we need additional in&drom about its
reproductive and dispersal mechanisms in the Guadads region. This
species has been present in Michigan since 19@&l{®it al., 2015), and
has only recently been discovered in Minnesota\dstonsin (Minnesota
Department of Natural Resources, 2015a; Wisconsjpaeiment of Natural
Resources, 2015a). The overwhelming responsedspieicies has been to
treat and control growth and spread, and littleréthas been given to fully
understanding its growth cycle. Understanding ffeceof the various
dispersal mechanisms (bird dispersal, water cusrdrmiats and trailers, etc.)
would allow decision makers and states to developereffective methods
for reducing its spread (Pullman, personal comnation).

Despite the clear indications of impact, the faet the evidence all came
from a single source caused us to increase thetamdg for each question
in the Impact sub-element. This highlights the nieednore conclusive
research and studies into the impacts that thisepenay have on natural
systems in other states in which it has been iotred, in addition to a focus
on control and eradication. For the purpose of WRA, we will There is a
current “belief” that this species is difficult taeat and kill with chemical
herbicides (Pullman, personal communication), haxeit is susceptible to
many herbicides, most notably common copper andtbat based
herbicides (Pullman & Crawford, 2010; Pullman, pae communication).
Although this species is susceptible to agaecitiese chemicals are not
very effective in dense populations because thencdads treat only the
uppermost layers of vegetation and cannot penedeatse growth
effectively (Pullman, personal communication). Bnth Department of
Natural Resources (DNR) is aggressively treabingbtusa in several lakes
using various herbicides to determine best copirattices, with mixed
results (Fischer, 2015). Wisconsin DNR is usiregp@bination of chemical
and physical control, including hand pulling andetiassisted suction
harvesting, to contrd\l. obtusa populations (Wisconsin Department of
Natural Resources, 2015a). Minnesota DNR begatniezd of aN. obtusa
population blocking the main public access poirntake Koronis in
October of 2015, using a copper and endothall bieidimixture.
(Minnesota Department of Natural Resources, 2018in)ongoing study
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from the The Nature Conservancy, Central Michiganversity, and several
other organizations seeks to identify the mostotiffe methods of control,
which may address some of these literature gaps.
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Appendix A. Weed risk assessment féitellopsis obtusa (Desv.) J. Groves (Characeae). Below is all of
the evidence and associated references used tmagxdhe risk potential of this taxon. We alsoude

the answer, uncertainty rating, and score for ea&stion. The Excel file, where this assessment was
conducted, is available upon request.

Question ID Answer -

Uncertainty

Score Notes (and references)

ESTABLISHMENT/SPREAD
POTENTIAL

ES-1 [What is the taxon’s f - mod 5 Nitellopsis obtusa is native to Asia (i.e. China, India, Iran,
establishment and spread status Japan, Myanmar, and Uzbekistan) and most of Europe
outside its native range? (a) (Soulié-Marsche et al., 2002). Beyond this rangdas
Introduced elsewhere =>75 only been introduced within the United States, wher
years ago but not escaped; (b) was first identified in the St. Lawrence River i&7B, and
Introduced <75 years ago but Lake St. Clair in 1983 (Sleith et al., 2015). Sitizen,N.
not escaped; (c) Never moved obtusa has been confirmed in Indiana, Michigan,
beyond its native range; (d) Minnesota, New York, Pennsylvania, and Wisconsin
Escaped/Casual; (e) (Sleith et al., 2015; Minnesota Department of Naltur
Naturalized; (f) Invasive; (?) Resources, 2015a; Wisconsin Department of Natural
Unknown] Resources, 2015a; Kipp et al., 2015). In New Yk,
total geographic range of. obtusa has not expanded, but
the density of populations has increased, with mater
bodies within the geographic range becoming "ief@’st
(Sleith et al., 2015). In Michigan beginning in 30@
rapid expansion dfl. obtusa throughout inland lakes in
Michigan was observed (Kipp et al., 2015). Under
optimum conditionsN. obtusa can colonize more than 900
acres of a lake in three years (Crawford, 201 lyeits
rapid spread in the United States, we answeredvith
moderate uncertainty, as data regarding the sprietiis
species is unavailable for most of the states iichvt
occurs. Alternate answers are both “e.”

ES-2 (Is the species highly n - mod 0 We found no evidence that this speciagisly

domesticated) domesticated.

ES-3 (Weedy congeners) n - low 0 Nitellopsisobtusa is the only extant member of the genus
Nitellopsis (Soulié-Méarsche et al., 2002). The related
genusNitella (Pullman & Crawford, 2010) has 53 species
(Sakayama, 2008), none of which appear to be ceresid
major weeds. Species Nftella are "rarely of importance
as weeds" (DiTomaso et al., 2013)

ES-4 (Shade tolerant at some y - low 1 Seems to show no preference for shadellosun

stage of its life cycle) (Pullman & Crawford, 2010). Occurs in the St. Lamge
river at 4.8 m depth and 6% light transmittancen(@esser
et al., 1986). Tolerant of low light conditions @& 1994).

ES-5 (Plant a vine or n - low 0 Nitellopsis obtusa is neither a vine nor does it form tightly

scrambling plant, or forms appressed basal rosettes. This species is a mgaeoalth

tightly appressed basal rosettes) branching stems (Schloesser et al., 1986; Geis, 819%81)

ES-6 (Forms dense thickets, vy - negl 2 Nitellopsis obtusa has a dense mat-forming growth habit

patches, or populations) (Pullman & Crawford, 2010) and grows up to 2 mitall
dense beds (Sleith et al., 2015). Meadows oftam fignse
benthic barriers of up to eight feet thick (Brov20.15).

ES-7 (Aquatic) y - negl 1 Nitellopsis obtusa is a macroalgae (Naz et al., 2010;
Schloesser et al., 1986)

ES-8 (Grass) n - negl 0 This taxon is not a grtagsrather is a member of the

Ver. 1
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Question ID Answer - Score Notes (and references)

Uncertainty

family Characeae (Naz et al., 2010; Brown, 2015)

ES-9 (Nitrogen-fixing woody  n - negl 0 We found no evidence that this spedies fhitrogen, nor

plant) is it in a family known to have N-fixing capabiés
(Martin and Dowd, 1990). Further, this is not a @go
plant, but rather a macroalgae (Schloesser €1386;
Geis et al., 1981)

ES-10 (Does it produce viable y - mod 1 Nitellopsis obtusa is spread via oospores (Pullman &

seeds or spores)

Crawford, 2010), which can remain dormant yet \@aor
decades (Stewart, 2004). The anecdotal evidencelfou
indicates that oospores are viable, and in thermiesef
definitive literature, we are using moderate uraiaty.
The majority of the literature we found focusesioa
viability of bulbils, a somatic structure used egetative
reproduction.

ES-11 (Self-compatible or n - negl -1
apomictic)

Nitellopsis obtusa is a dioecious species (Sleith et al.,
2015; Naz et al., 2010; Bharathan, 1987), meartiag t
male and female reproductive structures occur fierdint
plants.

ES-12 (Requires specialist n - negl 0
pollinators)

We found no specific information abaartifization for

N. obtusa. However, members of the Characeae family
accomplish fertilization by means of water (von Neam

et al., 1904) with the spermatozoids swimming and
entering the female gametangium (area where garastes
produced) (Soulié-Marsche & Garcia, 2015). Because
intermediary species is not needed for fertilizative
answered no with negligible uncertainty.

ES-13 [What is the taxon’s b - high 1
minimum generation time? (a)

less than a year with multiple

generations per year; (b) 1 year,

usually annuals; (c) 2 or 3

years; (d) more than 3 years; or

(?) unknown]

Nitellopsis obtusa is a macroalgae (Naz et al., 2010;
Schloesser et al., 1986) that reproduces both Hgaral
asexually. Sexually-produced propagules are called
oospores, while asexually-produced propagulesalhedc
bulbils (Naz et al., 2010). Bulbils have no dormanc
period (Bharathan, 1987). Bulbils have been obskore
all parts of the plant at all times of the yeaMithigan
lakes, but are particularly common on the plantgtirat
are closest to the sediments in the late fall amty espring
(Pullman & Crawford, 2010). We found no information
regarding when new individuals reach maturity and
produce their own bulbils. No information was found
regarding the generation time of oospores. Further,
fragments of this species are capable of movingpleeies
around (Sleith et al., 2015; Pullman & Crawford1@p
Further research is necessary to determine respgout
potential of fragments. It seems unlikely that goatic
algae would have a minimum generation time of ntbag
three years. Thus, without additional informatiom,
conservatively answered “b”, with “a” and “c” aseahate
answers for the Monte Carlo simulation.

ES-14 (Prolific reproduction) ? - max 0 We foundewadence regarding volume of propagule
production, thus we answered unknown.

ES-15 (Propagules likely to be y - low 1 This species fragments easily and maggread via boat

dispersed unintentionally by motors and trailers (Sleith et al., 2015; Pullman &

people) Crawford, 2010).

ES-16 (Propagules likely to n - mod -1 We foundenalence that this species spreads as a
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Question ID Answer -
Uncertainty

Score Notes (and references)

disperse in trade as
contaminants or hitchhikers)

contaminant in trade. Oospores may be moved irosoil
water, but we found no direct evidence of this. rEfare,
we are answering no.

ES-17 (Number of natural 3
dispersal vectors)

Propagule description for questions ES-17autjindeS-
17e: Bulbils are released below the soil surfackhave
no natural dispersal mechanisms (Bharathan, 1987).
Oospores are 28@n long, 272um wide (Naz et al., 2010)

ES-17a (Wind dispersal) n - negl

We found vidence that propagules are wind dispersed.
Propagules are released below the surface of ther vees
this species is entirely submerged (Schloessdr, €t986;
Haas, 1994). Because plant tissues are not exposbd
wind, we answered no with negligible uncertainty.

ES-17b (Water dispersal) y - negl

Bulbils evieased underwater below the soil surface
(Bharathan, 1987) and disturbance of the sedimagt m
move bulbils around (Wisconsin Department of Ndtura
Resources, 2015a). FurthBk,obtusa fragments easily
(Sleith et al., 2015) and may be dispersed viawate
currents. Oospores may also be transported viarwate

ES-17c (Bird dispersal) y - high

Oosporesteapsported easily on bird feathers (Pullman
& Crawford, 2010). Without further evidence, we
answered with high uncertainty.

ES-17d (Animal external y - high
dispersal)

Oospores are easily transported onuheffaquatic
mammals (Pullman & Crawford, 2010). Without further
evidence, we are answered with high uncertainty.

ES-17e (Animal internal ? - max We found no evidence regarding this neetifadispersal
dispersal) for N. obtusa . However, bulbils of other members of the
family Characeae (i.€Chara aspera andC. hornemannii)
fed to ducks remained intact but did not germinate
(Proctor, 1962). Therefore, we answered unknown.
ES-18 (Evidence that a y - mod We found no evidence regarding seed hanttsof long-

persistent (>1yr) propagule
bank (seed bank) is formed)

term viability of oocytes or bulbils. Pullman anda@ford
(2010) list spore and bulbil viability as one oéthreas of
research needed fbk. obtusa. Oospores may be viable for
decades, however further research is required dagar
viability time (Broads Authority, 2008). Haas (19%tates
that oospores of members of the family Characeae ha
very resistant wall structures that allow the oosgo
remain viable for years. Stewart (2004) states that
"stoneworts" produce durable spores, which can iema
dormant yet viable for decades, allowing them tsisé
through periods when conditions are unsuitablaefowth.
We are answering yes, with moderate uncertaintgryi
the evidence presented for related species.

ES-19 (Tolerates/benefits from ? - max
mutilation, cultivation or fire)

Boat traffic can cause significant fragtagon (Pullman
& Crawford, 2010) Nitellopsis obtusa fragments easily
and may be spread as debris on boats and treffkish( et
al., 2015). These fragments act as disseminulés tha
contribute to the spread of the plant within a lake from
lake to lake (Pullman & Crawford, 2010). However,
without conclusive evidence regarding regeneration
potential of fragments, we are answering unknown.

ES-20 (Is resistant to some n - mod
herbicides or has the potential

We found no evidence that this speciessistant to
herbicides. Furthermore, it is not listed by Heapl@3) as
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Question ID Answer -

Uncertainty

Score Notes (and references)

to become resistant)

a weed that is resistantrtaidides.Nitellopsis obtusa
appears to be highly sensitive to common copper and
endothall based herbicides (Pullman & Crawford,®01
but dense growth of the species may make it vdfigudli
to treat with chemicals (Pullman, personal
communication).

ES-21 (Number of cold 8 0

hardiness zones suitable for its

survival)

ES-22 (Number of climate 5 2

types suitable for its survival)

ES-23 (Number of precipitation 8 1

bands suitable for its survival)

IMPACT POTENTIAL

General Impacts

Imp-G1 (Allelopathic) n - mod 0 We found no evidertbat this species exhibits allelopathy
under natural conditions. Berger and Schagerl (004
found thatN. obtusa exhibits allelopathic behavior toward
cyanobacteria; however these tests were conductad i
laboratory setting under controlled conditions vith
obtusa extracts. We answered no, with moderate
uncertainty, given the laboratory findings.

Imp-G2 (Parasitic) n - negl 0 We found no evidetiz this species is parasitic.
FurthermoreN. obtusa does not belong to a family known
to contain parasitic species (Heide-Jorgensen, ;2088 et
al., 2010; Brown, 2015).

Impacts to Natural Systems All of the evidence used in this sub-elememtdsved
from a single, albeit exhaustive, source. Conseityjame
used higher uncertainty than we normally would.

Imp-N1 (Changes ecosystem ? - max 0.4  Nitellopsis obtusa may act as a benthic barrier that

processes and parameters that contributes to the accumulation of phytotoxins,hsas

affect other species) volatile fatty acids (VFAs), and may render theisehts
inhospitable for plant growth until the conditiotizange
(Pullman & Crawford, 2010).

Imp-N2 (Changes habitat y - mod 0.2 Nitellopsis obtusa reduces structural habitat complexity by

structure) physically and possibly chemically preventing thevgh
of aquatic macrophytes (Pullman & Crawford, 2010).
Elimination and reduction of niche (nursery) hatitey
result in increased mortality of juvenile fish sjgescof
both native and non-native species. Hellvgbtusa
growth also results in the loss of woody habitahptexity
(sunken snags/stumps) beneath mats (Pullman &
Crawford, 2010). These dense mats fill in and colese
woody complexities.

Imp-N3 (Changes species y - low 0.2 Biomass has declined significanthaimeas wherél.

diversity) obtusa has colonized (Pullman & Crawford, 2010).
Nitellopsis obtusa directly impacts fish spawning habitat
by the formation of a thick mat that serves asysiuial
barrier effectively impeding access to substrabemést
creation resulting in reduction in nesting areansity of
nests, and complete elimination of spawning agtivitthe
areas ofN. obtusa dense growth (Pullman & Crawford,
2010).
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Answer -
Uncertainty

Question ID Score Notes (and references)

Imp-N4 (Is it likely to affect
federal Threatened and
Endangered species?)

y - mod

0.1

Threatened and endangered speciekelsetb be
affected byN. obtusa given the impacts described under
Imp-N2 and Imp-N3 The creation of a benthic barhigr
densel. obtusa growth may prevent plants from growing
(Pullman & Crawford, 2010), eliminating and redugin
nursery habitat for juvenile fish (Pullman & Crawdo
2010). These dense growths also prevent fish from
spawning, and outcompete aquatic vegetation (Pull&na
Crawford, 2010). This disruption of the ecosystsrikiely
to impact both habitat and food webs for T&E specie

Imp-N5 (Is it likely to affect
any globally outstanding
ecoregions?)

y - mod

0.1

The geographic potential for this spge¢Figure 1) shows
that it can establish in areas designated as djobal
outstanding ecoregions (Ricketts et al., 1988¢llopsis
obtusa can alter habitats (Pullman and Crawford, 2010)
and change species diversity (Pullman and Crawford,
2010). Because it can form dense and extensive mats
(Pullman and Crawford, 2010) it is likely to affec
globally outstanding ecoregions if it were introdddnto
these areas.

Imp-N6 [What is the taxon’s ¢ - negl
weed status in natural systems?

(a) Taxon not a weed; (b) taxon

a weed but no evidence of

control; (c) taxon a weed and

evidence of control efforts]

0.6

Indiana DNR is aggressively treatinguydations ofN.
obtusa in several lakes using various herbicides to
determine best control practices, with mixed result
(Fischer, 2015). Wisconsin DNR is using a combamat
of chemical and physical control, including handipg
and diver assisted suction harvesting, to comMrabtusa
populations (Wisconsin Department of Natural Resesir
2015a). The Runyan Lake Association in Tyrone, M,
treats Runyan Lake annually fidr obtusa to "preserve the
current natural state of the lake as much as plessib
(Runyan Lake Inc., 2015). An attempt was madeearcl
known traditional fish nesting sites with chemicahtrols
during the spawning season in Big Lake, OaklandnBqu
Michigan in 2008 (Pullman & Crawford, 2015). Altarte
answers for the Monte Carlo simulation are bot# “b.

Impact to Anthropogenic Systems (cities, suburbs,

roadways)

Imp-Al (Negatively impacts n - mod 0.1 We found no evidence of this kind opaut.

personal property, human

safety, or public infrastructure)

Imp-A2 (Changes or limits y - low 0.1 Nitellopsis obtusa fouls boat motors and impedes

recreational use of an area) swimming and fishing (Sleith et al., 2015). As arfi¢he
filamentous algae that frequently detaches fronbtittom
to form a floating mati\. obtusa contributes both to lake
“scum” and mats that wash up on beaches (Kipp.get al
2015).

Imp-A3 (Affects desirable and n - mod 0 We found no evidence tiatobtusa affects desirable and

ornamental plants, and ornamental vegetation.

vegetation)

Imp-A4 [What is the taxon’s ¢ - mod 0.4 Residents and lake management dishréats called for

weed status in anthropogenic
systems? (a) Taxon not a weed;
(b) Taxon a weed but no
evidence of control; (c) Taxon a

the complete closure of boat launches and lakestied
with N. obtusa in an effort to prevent the species from
spreading, reducing home values, and restricting
recreational activity (Ford-Stewart, 2015b, c). Nesota
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Uncertainty

Score Notes (and references)

weed and evidence of control
efforts]

DNR began treatment of¥ obtusa population blocking
the main public access point in Lake Koronis indbetr of
2015, using a copper and endothall herbicide méxtGme
public boat launch in Little Muskego Lake, WI wdssed
temporarily to prevent spread of tNeobtusa into or out
of the lake, as well as to allow management teanieht
the boat launch fa. obtusa growth (Ford-Stewart,
2015a). (Minnesota Department of Natural Resources,
2015b). We used moderate uncertainty for this dumest
due to the lack of sources labeling this speciemnas
anthropogenic weed; however this may be due tdattte
thatN. obtusa is a relatively recent introduction outside of
Michigan. Alternate answers for the Monte Carlo
simulation are b and a.

Impact to Production Systems (agriculture,
nurseries, forest plantations, orchards, etc.)

Imp-P1 (Reduces crop/product n - low 0 We found no evidence thdtobtusa is a pest of

yield) agricultural systems or that it occurs in theseesys.
Consequently, we answered no for most of the quesin
this section and used low uncertainty. Furthemesteorts
don’t grow well in areas with agricultural runoftewart,
2004).

Imp-P2 (Lowers commodity n - low 0 We found no evidence.

value)

Imp-P3 (Is it likely to impact n - low 0 We found no evidence.

trade?)

Imp-P4 (Reduces the quality or n - low 0 We found no evidence.

availability of irrigation, or

strongly competes with plants

for water)

Imp-P5 (Toxic to animals, n - low 0 We found no evidence.

including livestock/range

animals and poultry)

Imp-P6 [What is the taxon’s a-low 0 We found no evidence this species isidened a weed in

weed status in production production systems. Alternate answers for the M@#do

systems? (a) Taxon not a weed; simulation are both "b."

(b) Taxon a weed but no

evidence of control; (c) Taxon a

weed and evidence of control

efforts]

GEOGRAPHIC Unless otherwise indicated, the following evide

POTENTIAL represents geographically referenced points oldéioen
the Global Biodiversity Information Facility (GBIR015).

Plant hardiness zones

Geo-Z1 (Zone 1) n - negl N/A  There is no eviderw this species occurs in this
hardiness zone.

Geo-Z2 (Zone 2) n - negl N/A  There is no eviderw this species occurs in this
hardiness zone.

Geo-Z3 (Zone 3) n - low N/A  There is no evidencat tiiis species occurs in this
hardiness zone.

Geo-Z4 (Zone 4) y - negl N/A  The United States: Néavk (Sleith et al., 2015),

Minnesota (Minnesota Department of Natural Resajrce
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Uncertainty
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Notes (and references)

2015b), Michigan (Schloesser et al., 1986; Hackied .,
2014).

Geo-Z5 (Zone 5) y - negl N/A  The United States: Néavk (Sleith et al., 2015),
Wisconsin (Ford-Stewart, 2015 a,b,c), Michigan
(Schloesser et al., 1986; Hackett et al., 2014).

Geo-Z6 (Zone 6) y - negl N/A  The United States: Néavk (Sleith et al., 2015) and
Michigan (Schloesser et al., 1986; Hackett et2114);
Sweden.

Geo-Z7 (Zone 7) y - negl N/A  Japan, Germany, SweBarand.

Geo-Z8 (Zone 8) y - negl N/A  Japan, Belgium, Swed@mnmark.

Geo-Z9 (Zone 9) y - negl N/A  The United Kingdomafce, Belgium.

Geo-Z10 (Zone 10) y - mod N/A  Occurs in Zone 9 andone 11 (GBIF, 2015; Naz et al.,
2010), so it follows thal. obtusa can also survive in Zone
10.

Geo-Z11 (Zone 11) y - high N/A  One location in Biugsh (Naz et al., 2010).

Geo-Z12 (Zone 12) n - negl N/A  There is no evidethad this species occurs in this
hardiness zone.

Geo-Z13 (Zone 13) n - negl N/A  There is no evidethad this species occurs in this
hardiness zone.

Kdppen -Geiger climate

classes

Geo-C1 (Tropical rainforest) n - negl N/A  Theresevidence that this species occurs in this ckmat
class.

Geo-C2 (Tropical savanna) y - high N/A  One locaiioBangladesh (Naz et al., 2010).

Geo-C3 (Steppe) n - negl N/A  There is no evidehet this species occurs in this climate
class.

Geo-C4 (Desert) n - negl N/A  There is no evideme this species occurs in this climate
class.

Geo-C5 (Mediterranean) n - negl N/A  There is nalewce that this species occurs in this climate
class.

Geo-C6 (Humid subtropical) y - low N/A  Japan.

Geo-C7 (Marine west coast) y - negl N/A  The Unikddgdom, France, Belgium, Germany.

Geo-C8 (Humid cont. warm y - negl N/A  Japan, the United States: WisconsordFStewart, 2015

sum.) a,b,c), Michigan (Schloesser et al., 1986; Haced.,
2014).

Geo-C9 (Humid cont. cool y - negl N/A  Japan, Sweden, Denmark, Switzerlaretn@&ny, Finland,

sum.) the United States: New York (Sleith et al., 2015),
Wisconsin (Ford-Stewart, 2015 a,b,c), Michigan
(Schloesser et al., 1986; Hackett et al., 2014phndsota
(Minnesota Department of Natural Resources, 2015b).

Geo-C10 (Subarctic) n - negl N/A  There is no evigethat this species occurs in this climate
class.

Geo-C11 (Tundra) n - negl N/A  There is no evidethe this species occurs in this climate
class.

Geo-C12 (Icecap) n - negl N/A  There is no evidahes this species occurs in this climate
class.

10-inch precipitation bands

Geo-R1 (0-10 inches; 0-25 cm)  n - negl N/A  Theredsevidence that this species occurs in this
precipitation band.

Geo-R2 (10-20 inches; 25-51 n - low N/A  There is no evidence that this specdiesurs in this

cm) precipitation band.

Geo-R3 (20-30 inches; 51-76 y - negl N/A  The Unikédgdom, Germany, Sweden, the United
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cm)

States: Minnesota (Minnesota Department of Natural
Resources, 2015b).

Geo-R4 (30-40 inches; 76-102 vy - negl N/A  The United Kingdom, Belgium, Switzenth Sweden,
cm) Denmark, Finland, the United States: Minnesota
(Minnesota Department of Natural Resources, 2015b),
New York (Sleith et al., 2015), Wisconsin (Ford\Bset,
2015 a,b,c), Michigan (Schloesser et al., 1986 kigtiet
al., 2014).
Geo-R5 (40-50 inches; 102-127y - negl N/A  France, Belgium, the United StateswNéork (Sleith et
cm) al., 2015), Wisconsin (Ford-Stewart, 2015 a,b,dgHian
(Schloesser et al., 1986; Hackett et al., 2014).
Geo-R6 (50-60 inches; 127-152y - negl N/A  The United States: New York (Sleithaét 2015).
cm)
Geo-R7 (60-70 inches; 152-178y - low N/A  Occurs in areas where 50-60 inchesaiffall occur and in
cm) areas where 70-80 inches of rainfall occur (GBR,%,
Naz et al., 2010; Sleith et al., 2015), so it falothatN.
obtusa can also survive in areas where 60-70 inches of
rainfall occur.
Geo-R8 (70-80 inches; 178-203y - negl N/A  Japan, Bangladesh (Naz et al., 2010).
cm)
Geo-R9 (80-90 inches; 203-229y - low N/A  Japan.
cm)
Geo-R10 (90-100 inches; 229- vy - low N/A  Japan.
254 cm)
Geo-R11 (100+ inches; 254+ n - high N/A  There is no evidence that this speoiasurs in this
cm) precipitation band. Because there is no reasoelteve an
aquatic plant couldn’t survive in wetter areas,used
high uncertainty.
ENTRY POTENTIAL
Ent-1 (Plant already here) y - negl 1 Identifiedhia St. Lawrence River in 1978, and the St.
Clair-Detroit River system in 1983 (Sleith et &015;
Schloesser et al., 1986).
Ent-2 (Plant proposed for entry, - N/A
or entry is imminent )
Ent-3 (Human value & - N/A
cultivation/trade status)
Ent-4 (Entry as a contaminant)
Ent-4a (Plant present in - N/A
Canada, Mexico, Central
America, the Caribbean or
China)
Ent-4b (Contaminant of plant - N/A
propagative material (except
seeds))
Ent-4c (Contaminant of seeds - N/A
for planting)
Ent-4d (Contaminant of ballast - N/A
water)
Ent-4e (Contaminant of - N/A
aquarium plants or other
aquarium products)
Ent-4f (Contaminant of - N/A

landscape products)

Ver. 1

January 04, 2016

19



Weed Risk Assessment fdiitellopsis obtusa

Question ID Answer - Score Notes (and references)
Uncertainty

Ent-4g (Contaminant of - N/A
containers, packing materials,
trade goods, equipment or
conveyances)

Ent-4h (Contaminants of fruit, - N/A
vegetables, or other products
for consumption or processing)

Ent-4i (Contaminant of some - N/A
other pathway)
Ent-5 (Likely to enter through - N/A

natural dispersal)
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