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Common Names: Turtlegrass (English), Species code: Tt (English)

Synonyms: none

Red List Status

NT - Near Threatened, (IUCN version 3.1)
Extent of Occurrence (EOO) in Bioregion 2= 8,418,049 km2

Area of occupancy (AOO) in Bioregion 2= not determined
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Publication date: 3¢ June 2025

Time period assessed: 2007-2020

Assessment Rationale

Thalassia testudinum is a robust seagrass species forming stable extensive dense seagrass beds and is thought to be the
most important habitat-forming seagrass species in the Greater Caribbean (Caribbean, Gulf of Mexico and Bermuda).
In areas that are only moderately impacted by humans, this species is relatively resistant to physical disturbance by
major storms or hurricanes. However, region-wide localized threats to T. testudinum including coastal development,

1 This regional assessment also constitutes the global assessment for this species, given that its global distribution is
limited to the Tropical Atlantic Seagrass Bioregion.
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eutrophication, sedimentation, overgrowth by the non-native seagrass Halophila stipulacea, and overgrazing by
turtles, have contributed to local declines throughout its entire distribution area. Increasing coastal development has
the potential to cause more widespread declines. No region-wide mapping efforts exist, and therefore it is impossible
to determine the percentage loss of T. testudinum meadows throughout its distribution area, at this time. Presently,
this species still forms extensive meadows, and the total loss of seagrass due to above-mentioned factors is not thought
to reach 30%. However, the ongoing pressures of developments such as eutrophication and sedimentation, and
recurrent chronic and acute disturbances causing ecosystem shifts or mortality, such as the sargassum brown tides and
Florida Bay die-offs, are a worrying trend. This is a slow-growing species that requires various decades to develop dense
meadows, thus recovery in the case of such ongoing or recurrent threats is unlikely. Since this is the most important
habitat-forming species in the Greater Caribbean, and cannot be replaced functionally by another species, its available
habitat should be closely monitored. Considering that throughout the region, local declines have been reported since
2007, this species is changing from Least Concern (LC, 2007 assessment) to Near Threatened (NT A2ace+3ce).

Distribution

Geographic Range

Thalassia testudinum is only found in the Tropical Atlantic Seagrass Bioregion. It occurs in the western central Atlantic
from Florida, USA to Venezuela, throughout the Gulf of Mexico and the Caribbean Sea. It is also found in Bermuda.

Elevation / Depth / Depth Zones

Depth Lower Limit (in metres below sea level): ~20 m (Duarte, 1991).
Depth Upper Limit (in metres below sea level): o
Depth Zone: Shallow photic (0-50m); usually between 0-5m depth (Duarte, 1991)

Map Status
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Countries of Occurrence 2

Country Presence Origin Formerly Bred Seasonality
Anguilla Extant Native - Resident
Antigua and Barbuda Extant Native - Resident
Aruba Extant Native - Resident
Bahamas Extant Native - Resident
Barbados Extant Native - Resident
Belize Extant Native - Resident
Bermuda Extant Native - Resident
Bonaire, Sint Eustatius and Saba Extant Native - Resident
Bonaire, Sint Eustatius and Saba -> Bonaire Extant Native - Resident
Bonaire, Sint Eustatius and Saba -> Saba Extant Native - Resident
Bonaire, Sint Eustatius and Saba -> Sint Eustatius Extant Native - Resident
Cayman Islands Extant Native - Resident
Colombia Extant Native - Resident
Costa Rica Extant Native - Resident
Cuba Extant Native - Resident
Curacao Extant Native - Resident
Dominica Extant Native - Resident
Dominican Republic Extant Native - Resident
Grenada Extant Native - Resident
Guadeloupe Extant Native - Resident
Guatemala Extant Native - Resident
Haiti Extant Native - Resident
Honduras Extant Native - Resident
Jamaica Extant Native - Resident
Martinique Extant Native - Resident
Mexico Extant Native - Resident
Montserrat Extant Native - Resident
Nicaragua Extant Native - Resident
Panama Extant Native - Resident
Puerto Rico Extant Native - Resident
Saint Kitts and Nevis Extant Native - Resident
Saint Lucia Extant Native - Resident
Saint Martin (French part) Extant Native - Resident
Saint Vincent and the Grenadines Extant Native - Resident
Sint Maarten (Dutch part) Extant Native - Resident
Trinidad and Tobago Extant Native - Resident

2 This listing includes countries from this regional assessment and those reported for Bioregion 2 in the previous
global assessment of Thalassia testudinum (Short et al. 2010).



Turks and Caicos Islands Extant Native - Resident
United States of America Extant Native - Resident
Venezuela, Bolivarian Republic of Extant Native - Resident
Virgin Islands, British Extant Native - Resident
Virgin Islands, U.S. Extant Native - Resident
FAO Area Occurrence

Presence Origin Formerly Bred Seasonality

31. Atlantic - western central Extant Native - Resident

Regional Assessment Map 3
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3 EOO was obtained using minimum bounding geometry/convex hull from ArcGIS Pro, giving the smallest polygon
enclosing all points of occurrence.



Population

Thalassia testudinum forms extensive dense and stable seagrass meadows throughout its range. This is the most
important and the largest seagrass habitat-forming species in the Greater Caribbean. Throughout the Greater
Caribbean, in meadows dominated by T. testudinum, annual productivity of its leaves varies by an order of magnitude
between 200 and 2000 g dry m-2 y-'. Large differences in biomass among meadows are registered; leaf biomass varies
1.5 -165 g dry m2, and total biomass (above and below ground tissues) varies between 108 and 1960 g dry m2 (Van
Tussenbroek et al. 2014).

Since 2007, there have been increasing declines in meadow extension, or density of 7. testudinum within multi-
specific seagrass meadows, particularly in areas of nutrient enrichment and sedimentation. Other cases of increasing
decline are linked to macroalgal blooms, excessive turtle grazing, competition with the invasive seagrass Halophila
stipulacea, and synergic impacts of community shifts and usual natural disturbances (e.g., Van Tussenbroek et al.
2014). Although this species is still abundant throughout its range; the recent and continuing population decline, by
loss of meadow extension or loss within meadows due to community shifts, combined with recurring disturbances, is
a worrying trend. As an example of recurrence, T. testudinum populations suffered a large die-off of in Florida Bay
from 1987-1990 (Durako & Hall 2000), but it was slowly recovering afterwards. However, in 2015, a second die-off
episode occurred before the meadow had recovered (Hall et al. 2016). Also, the effects of die-offs are noticeable
beyond the affected meadow, as primary die-off, followed by reduced water clarity and an increase in epiphytic
growth, likely leads to secondary die-off among neighboring local seagrass (Nuttle et al. 2003).

Since the previous assessment in 2007, decreasing dominance of T. testudinum with increasing abundance of
opportunistic or introduced seagrass and algal species, and/or decrease in meadow extensions have become more
widespread throughout its whole distribution area (see Threats).

Population Information

Continuing decline in mature individuals? Qualifier Justification

Continuing decline in number of subpopulations Qualifier Justification

Habitats and Ecology

Thalassia testudinum is the most dominant and largest seagrass species in the Caribbean. This seagrass forms dense
rhizome mats below the sediment, creating extensive meadows on shallow sand or mud substrates from the lower
intertidal to a maximum 10-12 m depth. It has also been reported occasionally at~ 20 m depth. Optimum temperatures
for this species range between 20-30°C (Phillips 1960).

T. testudinum typically dominates seagrass vegetation in oligotrophic reef lagoons, where it often coexists with
Syringodium filiforme, Halodule wrightii and calcareous rhizophytic green algae belonging to the order Caulerpales,
amongst which Halimeda spp. are the most conspicuous members. This species is typically found in low density in
oligotrophic areas and replaced by opportunistic and smaller species when there are continuous high nutrient inputs
(Fourqurean & Rutten 2004).

This seagrass is an important food source for green sea turtles and manatees (which are both threatened species), as
well as for a number of other fish and invertebrate species It provides habitat to a wide variety of flora and fauna (Heck
et al. 1979, Van Tussenbroek et al. 2006, Bologna et al. 2008).

Ecosystem services provided by T. testudinum include coastal protection (James et al. 2019; ), carbon sequestration i.e.
(Fourqurean et al. 2012; Armitage & Fourqurean 2016; Barry et al. 2018; Lopez-Mendoza et al. 2020), supporting
fisheries (May-Ku et al. 2014), nutrient recycling and retention (Delgado et al. 2017), supporting biodiversity (habitat



provision; Bologna et al. 2018, Montoya-Maya 2017; Samper-Villarreal et al. 2008, Otero Otero 2010; Bitter et al. 2009;
Briones-Fourzan et al. 2020).

IUCN Habitats Classification Scheme

Habitat Season Suitability i\;lr?ii)(())ll'-tance?
9.4. Marine Neritic -> Marine Neritic - Subtidal Sandy - Suitable -
9.5. Marine Neritic -> Marine Neritic - Subtidal Sandy-Mud - Suitable -
9.6. Marine Neritic -> Marine Neritic - Subtidal Muddy - Suitable -
9.8.2. Marine Neritic -> Marine Neritic - Coral Reef -> Back Slope - Suitable -
9.8.4. Marine Neritic -> Marine Neritic - Coral Reef -> Lagoon - Suitable -
9.8.5. Marine Neritic -> Marine Neritic - Coral Reef -> Inter-Reef Soft .

Substrate - Suitable -
9.9. Marine Neritic -> Marine Neritic - Seagrass (Submerged) - Suitable -
9.10. Marine Neritic -> Marine Neritic - Estuaries - Suitable -
12.2. Marine Intertidal -> Marine Intertidal - Sandy Shoreline and/or ~ Suitable )
Beaches, Sand Bars, Spits, Etc

12.4. Marine Intertidal -> Marine Intertidal - Mud Flats and Salt Flats - Suitable -
12.6. Marine Intertidal -> Marine Intertidal - Tidepools - Suitable -
12.7. Marine Intertidal -> Marine Intertidal - Mangrove Submerged Roots - Suitable -

Life History

Generation Length Justification Data Quality
8 N N

Thalassia testudinum populations can be maintained vegetative reproduction via (clonal) propagation by the below-
ground rhizomes (Van Tussenbroek et al. 2006). Sexual reproduction contributes to the within-population genetic
variation, and enabling long distance dispersal through floating fruits (van Dijk et al. 2009, 2018). Not all populations
produce seeds, but some produce >500 seeds m-2 annually (Van Katwijk et al. 2021).

T. testudinum is dioecious with male and female plants; pollination occurs through both water movement and small
zoobenthic fauna (Van Tussenbroek et al. 2016). The seeds are viviparous and do not form seed banks (Van
Tussenbroek et al. 2006). After major eradication, recolonization is dependent on import from seeds from other areas
spread in floating fruits (Van Dijk et al. 2009), or from vegetative fragments (Van Tussenbroek et al. 2006). The
generation length of this species has been estimated as eight years, although this may be much higher as the species
can be very long-lived (several hundreds of years, Bricker et al. 2018; Van Dijk & Van Tussenbroek 2010). The minimal
time of seedlings becoming reproductive is 4 years (Thorhaug 1979). Across its range, T. testudinum has very limited
regional population structure, with two significant genetic partitions: (a) the Caribbean and (b) the Gulf of Mexico (Van
Dijk et al. 2018).

Breeding Strategy

Does the species lay eggs?
NA

Does the species give birth to live young




NA

Does the species exhibit parthenogenesis
NA

Does the species have a free-living larval stage?
NA

Does the species require water for breeding?
NA

Systems

System: Marine

Threats

Causes for population declines 2007-2020:

1. Ongoing eutrophication and sedimentation cause shifts in seagrass communities favoring other species over
Thalassia testudinum.

The regional monitoring Program CARICOMP found increasing eutrophication and sedimentation at almost all 23
long-term monitoring sites (1993-2012), resulting in decrease of the relative abundance of T. testudinum with
increasing abundance of faster growing seagrasses (Syringodium filiforme/Halodule wrightii) or macroalgae.
Decreasing abundance of T. testudinum with increasing nutrient load before and during the assessment period has also
been reported in Tampa Bay (Tampa Bay Estuary Program, 2001), Belize (Short et al. 2006), Florida Bay (Armitage et
al. 2011), Curacao (Govers et al. 2014), Cuba (Martinez-Daranas & Suarez 2018), and Bahamas (Stoner et al. 2014). In
the Indian River Lagoon, seagrass communities have lost more than 50% of their pre-bloom areal extent in response to
chronic, widespread phytoplankton blooms since 2011; T. testudinum populations have suffered serious declines
throughout the system (Morris et al. 2021). Turtle grass habitat is lost in areas that were previously considered as near
pristine in Belize (Gaston et al. 2009).

2. Recurring massive die-off in Florida Bay (Hall et al. 2016).

Causes of this mass mortality are thought to be hypersalinity, water column stratification and bottom-water anoxia
(Johnson et al. 2018).

3. Algal blooms.

Sargassum Brown Tides caused by recent (since 2011) and massive bloom of holopelagic Sargassum species throughout
the tropical Atlantic, caused mortality of T. testudinum in near coastal fringes of meadows (Van Tussenbroek et al.
2017; Bartlett & Elmer 2021), which are unlikely to recover due to the recurrent nature of the massive influx of
Sargassum spp. (Wang et al. 2019). In Florida Bay, T. testudinum meadows were lost due to a macro-algal bloom of
green macroalgae Anadyomene spp. (Santos et al. 2020). Macro-algal blooms are expected to occur more frequently
with increasing coastal development (Lyons et al. 2014).

4. Overgrazing by sea turtles

Overgrazing by green turtles (Chelonia mydas) has caused an almost complete loss of T. testudinum (and other
seagrasses) at all sites on the Bermuda Platform (Fourqurean et al. 2010, 2019). Excessive grazing has also affected T.
testudinum elsewhere (Mexico-Molina Hernandez-Molina & Van Tussenbroek 2014, US Virgin Islands - Williams
1988). Intensive grazing, similar to eutrophication, may also cause shifts in seagrass communities; favoring faster-
growing species over the climax species T. testudinum (Martinez-Lopez et al. 2019; Christianen et al. 2021)). Green
turtle populations are expected to increase due to effective conservation measures (Heithaus et al. 2014; Christianen et
al. 2021).

5. Invasive Halophila stipulacea

In disturbed areas the introduced seagrass H. stipulacea may outcompete native seagrasses including T. testudinum
(Smulders et al. 2017). H. stipulacea is spreading fast throughout the Caribbean (Willette et al. 2014).

6. Ongoing localized pressures by urbanization and tourism




Pressure on the Caribbean coasts are increasing, and coastal seagrass meadows are amongst others threatened by
tourism (e.g. Herrera-Silveira et al. 2010) and boat traffic (scarring; Furman et al. 2019). The slow growing T.
testudinum needs a decade or decades to recover once lost (Furman et al. 2019, Van Tussenbroek, unpubl. data).

7. Oil spills

In Morrocoy. Venezuela, T. testudinum meadows have been impacted by recent oil spills (Beatriz Vera, unpublished)
8. Synergic influence of anthropogenic and natural disturbances

Undisturbed meadows dominated by the deeply rooted and robust T. testudinum are resistant against hurricanes (Cruz-
Palacios & van Tussenbroek 2005). However, when shifts in seagrass communities occur, favoring faster-growing
species, the meadows become more vulnerable to natural physical disturbances, resulting in collapse of local meadows
(e.g. Barbados in Van Tussenbroek et al. 2014).

Conservation

The range of Thalassia testudinum falls in some Marine Protected Areas (MPAs). In the Caribbean, T. testudinum is
included in the 24 fully managed marine protected areas. This species has been monitored by the CARICOMP network
(Caribbean Coastal Marine Productivity network; Van Tussenbroek et al. 2014; Cortes et al. 2019), and is monitored at
some places by SeagrassNet (http://www.seagrassnet.org/). This species is listed as Vulnerable (A2a) under the
Bermuda Protected Species Act (Sarkis pers. comm. 2007). In Mexico, this species is protected under NOM-059
(Norma Oficial Mexicana; https://www.dof.gob.mx/nota_detalle_popup.php?codigo=5578808).

This is a major habitat-forming species in the Greater Caribbean (Van Tussenbroek et al. 2006) and should be
monitored. If possible, active restoration efforts should be carried out where T. testudinum loss has occurred, when
causing factors have been removed. Natural recovery rates are known to be very slow (e.g. Furman et al. 2019).
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