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Executive Summary 

 The Halophila stipulacea Webinar was held on 6 December 2018. The Webinar was planned and 

hosted by Dr. Sandy Wyllie-Echeverria, Dr. Paul Jobsis, Antonio Farchette, and Dr. Teresa Turner. The 

purpose was to share information and stimulate discussion on the introduced seagrass species, 

Halophila stipulacea, in the Caribbean as well as to raise awareness of the plant’s spread among 

scientists, the public, and managers who are dealing with or have yet to deal with the non-native 

species. The presenters were Dr. Demian Willette, Loyola Marymount University; Dr. Jud Kenworthy, 

retired, and Ashley Ruffo National Oceanographic and Atmospheric Agency; Dr. Brigitta van 

Tussenbroek, Universidad Nacional Autónoma de México; Drs. Paul Jobsis and Alice Stanford, University 

of the Virgin Islands. These speakers summarized the biology of the species, its expansion in the 

Caribbean, community dynamics, genotypes in the US Virgin Islands, and possible management options. 

Dr. Paul Jobsis: Impacts of Halophila stipulacea on Caribbean seagrass communities  

Dr. Paul Jobsis began by explaining how H. stipulacea was interacting with native flora and 

fauna. There have been numerous studies in the Caribbean looking at the percent cover in the 

Caribbean. A long-term data set of the seagrass cover in Brewers Bay, St. Thomas collected by Dr. Tyler 

Smith showed that after Hurricane Earl in 2010, the percent cover of seagrass in the bay dropped 

greatly. H. stipulacea was first recorded in the bay in 2013 but quickly became the dominant species. 

After Hurricane Irma in 2017, the total seagrass cover once again dropped dramatically with H. 

stipulacea quickly recovering. Sea turtles and urchins seem to prefer the native seagrasses (Christianen 

et al. 2019, Cassel 2018). Fish communities have also been altered. Family diversity decreased, and there 



was a shift in the feeding guilds, with reduced family diversity and nocturnal carnivores dominating 

Halophila beds (Olinger et al. 2017). Overall it seems native herbivores prefer native seagrasses. This 

may be due simple unfamiliarity, but H. stipulacea may be an inferior food choice due to lower percent 

nitrogen and phosphorous with lower soluble sugars (Christianen et al. 2019). 

Dr. Brigitta I. van Tussenbroek: Halophila stipulacea Botany & Life-Cycle  

H. stipulacea was first described in 1867 and belongs to the family Hydrocharitaceae. This 

monophyletic group is composed of seagrasses. Of this family, Halophila is the most diverse genus. It is 

characterized as a small and fast growing plant with a large amount of phenotypic plasticity. It has a high 

tolerance for temperature, salinity, and water depth. In native habitats it can reproduce via pollination 

and the germination of seeds, but populations can be sustained via clonal reproduction. When sexual 

reproduction occurs, plants are capable of producing as many as 10,000 seeds per m2. In non-native 

waters, it is believed that the plant is spreading via clonal reproduction. Clonal growth depends on the 

rate of rhizome elongation, and the rate of branching and the branching angle. H. stipulacea has very 

high branching possibility making them efficient at spreading and occupying open space. They are 

capable of producing one shoot per 8 days with new leaves taking from 4-12 days to grow (Wahbeh 

1984). Beds expand at a rate of 0.5 cm/d but can grow more than 6 cm/d (Willette & Ambrose 2009). 

Floating fragments can root within 10 days and have a 100% settlement success rate. These fragments 

grow fast with almost a shoot a day (Smulders et al. 2017). H. stipulacea first spread to the 

Mediterranean in 1894 where only female flowers and young fruit were found. By 1955 both male and 

female plants were found in the Mediterranean (Lipkin 1975). In the Caribbean, it was first found in 

2002 (Ruiz & Ballantine 2004), with the first male flower appearing in Venezuela in 2014 (Vera et al. 

2014), and first fruit in United States Virgin Islands in 2018, but with no seeds present (Chiquillo et al. 



2019). More research is required on expansion rates, seed viability, and long-distance dispersal via 

fragments and seeds. 

Dr. Demian Willette: Spread of Halophila stipulacea in the Caribbean 

Dr. Demian Willette presented on the spread of the non-native plant in the Caribbean since its 

first sighting in 2002, and the similarity to another introduced species in the US, Zostera japonica. There 

are many marine invasive species but seagrasses are rarely labeled as invasive. Zostera japonica is one 

of the few seagrasses called invasive. Originating from Japan, Z. japonica was introduced and spread 

along the western coast of the US and Canada where it has impacted both native flora and fauna. Many 

studies have been done on it since its introduction and many of them can be applied to H. stipulacea 

since both are trans-oceanic seagrasses.  

H. stipulacea is native to Red Sea and Indian Ocean. It can be found growing in <1 m of water to 

over 50 m in depth. It is believed to have come from the Red Sea to the Mediterranean through Suez 

Canal, and then to the Caribbean. Recent data shows that it may have come from the Indian Ocean, 

around the coast of Africa, and arrived in the Caribbean. In the Caribbean it was found in Grenada in 

2002, Dominica in 2007, St. Lucia in 2008, in multiple islands in 2010; it continued further up the chain of 

islands in 2011, arrived in the St. John in 2012 and St. Thomas in 2013, reached the coast of Venezuela in 

2014, and arrived in Puerto Rico and St. Croix in 2016 (Willette et al. 2014, Vera et al. 2014, Ruiz et al. 

2017).  

One question asked is if H. stipulacea is worrying. Created naturally by storms and human 

activities like anchoring and fishing, fragments as small as 2 cm can survive and settle with a 100% 

settlement success rate. These fragments grew, increasing 5-23% in biomass and >20% of rhizome 

length. Rapid lateral expansion was 1 cm/d maxing at 6 cm/d. These are similar growth rates to the 

invasive green alga Caulerpa taxifola. H. stipulacea invades and grows in bare sand as well as already 



revegated areas. It forms pure strand, and in mixed beds with natives. When grown in a mesocosm with 

native seagrasses, Syringodium filiforme grew better by themselves, while H. stipulacea grew better 

when mixed with native seagrasses (Chiquillo et al. in prep). In Dominica, in 2008 the area was 

dominated by S. filiforme with nearly 267 ha while H. stipulacea only covered 19 ha. By 2013 the area 

had been dominated by H. stipulacea with 669 ha and S. filiforme only occupying 100 ha (Willette & 

Ambrose 2014, Steiner & Willette 2015). Based on data from Grenada from 2002 to 2016, it is estimated 

that H. stipulacea can spread at a rate of 37 km/y. Is it possible to stop or reverse the spread? This may 

be hard considering it spread across 20+ islands since 2002, growing in seagrass beds, open sand, and 

coral habitat. Manually removing it took 1 hour per 1 m2 with the use of scuba. H. stipulacea removed 

via this method recovered by 50% in 14 weeks and generated many fragments, which means this 

method may not work, especially in areas where H. stipulacea has already established (Willette et al. in 

prep). 

Dr. Alice Stanford: Multiple genoytpes of Halophila stipulacea in the US Virgin Islands 

To better understand the invasion history, Dr. Alice Stanford in the United States Virgin Islands 

described the genetic diversity of the H. stipulacea found there. Multiple genotypes were found in sites 

on St. Thomas and St. John. Transects were laid out parallel to shore and eight samples were collected 

with 8 m apart at each sampling site (Wyllie-Echeverria et al. 2010). Healthy leaves attached to the same 

intact rhizome were scraped and rinsed to remove epiphytes and DNA was extracted. ALFL I restriction 

fragment libraries were prepped and sequenced generating 200 SNPs with 10x coverage which was 

analyzed with Genclone 2.0 (Wang et al. 2012, Arnaud & Belkhir 2007). Population genetics supported 

the idea that there is not any sexual reproduction occurring at these sites. Primarily genotype 1 was 

present but 16 different genotypes were found in total. Six different genotypes were the highest 

amount of diversity found in the sites occurring in only one location with most locations having three to 



four different genotypes. Out of 64 samples, 16 genotypes were detected which may be due to multiple 

introductions. 

Dr. Jud Kenworthy and Ashley Ruffo: Management Options for H. stipulacea in U.S. Waters 

Dr. Jud Kenworthy and Ashley Ruffo described the management options available for dealing 

with Halophila stipulacea in the Caribbean.  Dr. Kenworthy covered some background and framework of 

the legal authorities that deal with invasive species in US waters. There are 21 federal laws about 

invasive species with eight that directly apply to H. stipulacea. Based on rate of spread it is possible that 

H. stipulacea will spread into south-western US and Gulf Coast waters where the endangered seagrass 

Halophila johnsonii is located. Federal agencies share responsibilities on dealing with invasive 

seagrasses. They are the National Invasive Species Council (NISC) and Aquatic Nuisance Species Task 

Torce (ANSTF). These agencies are responsible for developing and implementing the national invasive 

species management plans and to coordinate different public and private groups. The management plan 

has five strategic goals: prevention, early detection and rapid response, control and management, 

restoration, and organization collaboration. It is supported through efforts like research, data and 

information management, education and outreach, and international cooperation. There are also state 

laws that apply to invasive species. This is evident in the case of Z. japonica. It is not listed on Federal 

Invasive Species List or Federal Noxious Weed List. State agencies, however, have taken action against it 

with some listing it on the state noxious weed list. California considered eradication and studies were 

done to test different methods. 

 Ashley Ruffo explained one of the main ways that seagrass beds are being protected: The 

Magnuson Stevens Fishery Conservation Management Act and Essential Fish Habitat. Seagrass is 

documented as essential fish habitat for many commercial and important species. Although the Act does 

not specify native species, H. stipulacea is not considered for conservation measures like the native 



seagrasses are. The Act is aimed at minimizing destruction and protecting essential fish habitat.  Current 

best management practices for Halophila include: notify National Marine Fishery Service about 

presence, prevent spread from anchors and other activities that could cause spread, remove fragments 

from turbidity barriers, and restore native seagrasses to prevent space from being occupied by H. 

stipulacea. 

At the end was a short discussion section between the audience and the panel. The first 

question was towards Dr. Willette asking if the fragment viability study was done in mesocosms or in 

situ. He explained that the work he did was done in mesocosms but Smulder et al. (2017) had studied 

fragment viability in Lac Bay, Bonaire as well. Next a member of the audience explained the presence of 

Halophila in floating Sargassum in Culebra and asked if there was anyone working on that. No one from 

the panel had heard of any research done on that topic but expressed it could be possible and would be 

interesting to look at. The next question asked if the claim that Halophila had been collected in the 

Dominican Republic was true, but no one could confirm this. Next, a member of the audience asked 

what the defining characteristics of Halophila stipulacea were. Dr. Tussenbroek explained that Halophila 

stipulacea was the only species which has the basal scale almost completely covering the petiole of the 

leaf and that there is a seagrass identification guide that is available for iOS and Android. Another 

member of the audience asked if there are management options for at risk sites to prevent H. stipulacea 

from becoming established. Dr. Jobsis mentioned the work Dr. Willette had done previously about 

removing a 1 m2 plot of Halophila and explained that if the seagrass was found early as only a very small 

plot it could possibly be removed. Dr. Willette followed up and explained that some fishermen in 

Dominica would actively remove the fragments from their fish traps before deploying them in new 

areas. He then shared a website about Halophila stipulacea in the Caribbean 

(www.invasiveseagrass.org) which contained information about the seagrass as well as a way to report 

new sightings. Dr. Kenworthy then asked about the genetics work done. He was wondering if H. 

http://www.invasiveseagrass.org/


stipulacea were to arrive in Florida, would it be possible to sequence samples to determine the 

genotype. Dr. Stanford explained it would be possible but would require funding. Future work could 

include monitor locations repeatedly to see how the predominance of genotypes changes as well as 

more exhaustive sampling to determine the genotypes that are present. The next question was how 

long would fragments stay in the water column before settling and if they had quick shoot generation 

afterwards. Dr. Willette explained that in the mesocosms with a recirculating system the fragments 

would float for up to 7 days. Fragments that had settled did in fact have new growth of the rhizome and 

roots in as little as 1 week.  Another question was asked why Halophila may be out-competing native 

seagrasses due to their smaller blades and shallower roots. Dr. Caroline Rogers explained the study in 

Bonaire had found that there is grazing by sea turtles and they would selectively graze Thalassia making 

room for Halophila which was able to spread more quickly. Dr. Kenworthy asked about the alternate 

route of invasion of Halophila. He was wondering what evidence there was for this theory. Dr. Willette 

explained that there was a discriminant analysis biplot that showed the East African coast, Indian Ocean, 

and Caribbean had similar habitats. Some genetics work is currently being done on it but was not 

available to be shared at the time. Next, a question was posed wondering if Halophila could only intrude 

into an established native seagrass bed if there was some kind of disturbance. Dr. Jobsis and Dr. Willette 

both explained that with high enough native shoot density, Halophila could not intrude. A question was 

then asked about conch interactions with Halophila. It was found that there is no real difference in 

abundance between the different seagrass beds. Dr. Tussenbroek then asked about the genetics of 

Halophila and if the different genotypes that arose could have been from somatic mutations. Dr. 

Stanford explained that the mutation rate for Halophila stipulacea is unknown but based on mutation 

rates for plants it is highly unlikely all the different genotypes would have been due to mutations. 
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