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INTRODUCTION  

Starry stonewort (Nitellopsis obtusa) is an invasive species originating in Eurasia, where in 
some locations it is considered an endangered species. Its exact means and date of entry 
into North America are unknown, but the oldest records on the continent are from 1974 in 
the Saint Lawrence River, near Quebec. This first report was likely delivered via the ballast 
water of large tanker ships (Karol and Sleith 2017). Since then it has spread throughout the 
Great Lakes basin and beyond, reported as far west as Minnesota and as far East as 
Vermont (see distribution below for more information). It invades lakes, ponds, and slow-
moving water bodies where it attaches to the sediment using rhizomes.  

BIOLOGY  

Starry stonewort (SSW) is a macroalga from the family Characeae that closely resembles a 
vascular plant. However, like all macroalgae, it lacks true leaves, roots, or a stem. Instead, 
it is comprised of a chain of nodes and internodal segments. Whorls of 5-7 branchlets 
extend from each node, with bract cells growing off branchlets, giving them a forked 
appearance. Color can vary from a bright green to greenish-brown. 

 

SSW has both male and female individuals. As such, they produce unique reproductive 
organs, dependent on the individual’s sex, at branchlet nodes. For males, this means 
orange antheridia, while for females it means bright red to light green oogonia. However, 
only sterile specimens or males have been found in North America thus far (Sleith et al. 
2015). Here, SSW reproduces asexually from fragments of the macrophyte or bulbils 



produced beneath the sediment. Since fragments and bulbils can be small, this allows 
SSW to spread and reproduce easily.  

To anchor themselves to the sediment, SSW uses clear, root-like rhizoids. From the 
nodesof these rhizoids, white, star-shaped bulbils are produced. It is from these bulbils 
that the name “starry” stonewort is derived. The star-shaped bulbils are also a 
distinguishing trait in most cases, asnative macroalgae rarely have them. Additionally, SSW 
lacks the musky smell of similar looking macroalgae from the family Characeae, also 
known as muskgrasses. 

 

 

POTENTIAL IMPACTS  

Biological:  

Research indicates that SSW may negatively impact the native plants in the invaded range 
(Brainard and Schulz 2017). Outcompeting them for nutrients, light and space, SSW can kill 
and replace natives thus reducing biodiversity. Additionally, anecdotal reports suggest 
animals can be negatively impacted by the invading plant (Pullman and Crawford 2010). 
Due to the loss of familiar native plants and the excessive density of SSW, many fish 
species are unable to find refuge or places to spawn. 

Economic:  

The macroalga has a negative effect on recreational activities. In addition to forming dense 
mats that cover the bottom of waterbodies, SSW fills the water column vertically. This 
makes swimming difficult and unpleasant. Boats are also impeded, with thick infestations 
fouling boat propellers and causing significant drag on the hulls. Additionally, the eviction 



of native fish species reduces the viable area for fishing while hooks, lures, and other 
fishing equipment are easily caught in the vegetation. 

CONTROL METHODS 

PREVENTION  

The best management strategy for controlling any invasive species, SSW included, is to 
prevent them from establishing in the first place. As an invasive species establishes, 
spreads, and expands its population, it becomes increasingly difficult to eradicate, in 
terms of both cost and time, a concept known as the “invasion curve”. Because there are 
more individuals, spread out over a larger area, more resources are needed to sufficiently 
address them all. As prevention precludes this problem, it is the cheapest and most 
efficient method of invasive species management. Additionally, studies have indicated that 
SSW’s spread is well correlated to human activity. As such, stopping human-facilitated 
spread may largely contain the macroalga. 

Preventative measures can range from efforts to increase public knowledge and awareness 
of invasive species to more hands-on programs. Examples include: outreach events to 
inform people on how to identify invasive species and stop their vehicles from becoming 
vectors of spread; watercraft stewards at boat launches to inspect watercraft and to 
communicate to the public information concerning the identification, spread, and negative 
consequences of invasive species; placing signs on billboards and at boat launches to 
increase public awareness; and providing equipment at boat launches to allow boaters to 
wash down their boats and dispose of any invasive species. 

Early Detection  

Early detection efforts can be used to supplement preventative measures. Regular survey 
programs can detect invasive species that evade prevention efforts while they are still at 
removable or manageable population levels. Similar to preventative measures, early 
detection is relatively inexpensive because it ensures that invaders can be dealt with 
before management becomes much more expensive. Survey programs can include but are 
not limited to visual surveys, rake tosses, and point intercept surveys.  

If SSW is detected, it is imperative that the observer report the location. GPS coordinates 
and photos clearly indicating the species and identifying features should be submitted to 
iMapInvasives.org, EDDmapS, or other similar apps for identification confirmation. Most of 
these applications can be accessed and used with a free user account. SSW populations 
grow quickly, so it is important to locate them in their early stages, so they are easier to 
control and require fewer resources for management. 



HAND-PULLING  

Hand-pulling is a management strategy that involves directly harvesting SSW by hand. 
Ideally, participants reach a few inches into the sediment and pull the plants up from the 
sediment, keeping the plant intact and pulling up its bulbils with it. This should be done 
very carefully to minimize the amount of plant fragments in the water column, as these 
fragments can easily become established in other areas thus further spreading the 
species. This method can be done by wading into the water, snorkeling, scuba diving, or 
from boats/kayaks, depending on the depth and location of the plants. If all parts of the 
macroalga are removed, along with their bulbils, this will leave them without a way to 
reproduce and eliminate the infestation. However, it may take several seasons of hand-
pulling for complete success. This, along with diver assisted suction harvesting (DASH) are 
the only methods that can theoretically eradicate SSW (research is ongoing). Other 
management strategies will leave the bulbils untouched in the sediment, allowing the 
macroalga to return the next year. Notably however, while reports such as Jurek and Jacobs 
(2021) suggest hand-pulling to be effective at reducing biomass, they also indicated that it 
does not eliminate the infestations. In practice, it is too difficult to remove all bulbils and 
plant fragments. 

DIVER ASSISTED SUCTION HARVESTING  

As an alternative to hand-pulling, Diver Assisted Suction Harvesting (DASH) can be used. It 
utilizes a combination of SCUBA or surface-supplied (SNUBA) divers and boat-housed 
equipment to physically remove whole plants. The divers pull the plants out by hand and 
feed them into a suction line, which will transport them onto the boat. There, they are 
collected and the water is allowed to drain back into the waterbody. Like regular hand-
pulling, this can be a theoretically effective method for removing infestations due to its 
ability to remove whole plants, including segments of the plants beneath the sediment. 
However in practice it is still only successful in reducing biomass because of the difficulty 
of removing all the bulbils and plant fragments (Jurek and Jacobs 2021). Additionally, the 
specialty equipment and training needed to perform this management strategy means that 
it also has an increased cost compared to hand-pulling. 

CHEMICAL CONTROL  

Chemical treatment involves the application of chemicals designed to kill specific 
macrophytes where they stand. Copper-based algaecides are commonly used, although 
any chemicals should be registered with the state and not in conflict with other regulations. 
The advantages of this method are that it is less labor intensive than physical control and is 
convenient when infestations are located a distance away from waterway access, which 



would otherwise make the process of physically removing the plant material difficult. 
However there may be unintended impacts to non-target species, as these chemicals are 
not species-specific. Jurek and Jacobs (2021) indicates that native species, especially 
native macroalgae, are also killed off in the process. The resulting die-off can also cause 
low dissolved oxygen concentrations by encouraging flurries of decomposer activity. This, 
in turn, can harm other species in the water and promote algal blooms due to releases of 
phosphorus that would normally be locked in the sediment. It should also be noted that 
this method will not eliminate SSW. While it can reduce biomass, and therefore be used to 
manage the species, it leaves the bulbils in the sediment unharmed, allowing SSW to 
return afterwards. If native species are killed off in the process, this treatment may 
exacerbate the problem by clearing SSW competitors, allowing it to become even more 
dominant. 

MECHANICAL CONTROL  

Mechanical control of SSW involves the use of an aquatic vegetation harvester, which cuts 
the plants at a set water depth and removes the cut plants utilizing a conveyor system. The 
plant cuttings are then taken to shore and dumped, where they can be properly disposed. 
This method is capable of handling large and dense infestations with relative speed and 
offers immediate results for boating and other uses of the waterbody.  

Studies show mechanical control also works well when followed up with chemical 
treatments, reducing biomass and bulbil viability (Glisson et al. 2018). However, this 
method will not eliminate the infestation, as it leaves the bulbils in the sediment intact, 
allowing SSW to repopulate following the treatment. Even if followed by algaecide 
treatment, most bulbils will remain viable. Also, it requires appropriate areas to launch and 
retrieve the harvesters, as well as calm waters deep enough to support a loaded harvester. 
Fragmentation of the plants may also occur, potentially furthering the spread of the 
infestation within the waterbody. Additionally, since the harvester is not species-specific, 
any native species in the area will also be cut down.  

 


