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Gymnodinium catenatum  System: Marine

Kingdom Phylum Class Order Family

Plantae Pyrrophycophyta Dinophyceae Gymnodiniales Gymnodiniaceae

Common name naked dinoflagellate (English), estuarine dinoflagellate (English), chain-
forming dinoflagellate (English)

Synonym

Similar species Gymnodinium microreticulatum, Gymnodinium nolleri, Gymnodinium
uberrium, Diplopsalis spp.

Summary Gymnodinium catenatum is a toxic, bloom forming species of microalgae. It is
usually seen in long, swimming chains of tiny cells, with up to 32 cells in a
chain (occasionally 64). It is also seen as solitary cells with a green-brown
colour. The size of these cells ranges from 38 - 53 um long and 33 - 45 um
wide. The cells are circular to squarish in shape, with many rounded
organelles within them. Cysts of G. catenatum are brown, spherical and range
in size from 45 - 50 um in diameter. G. catenatum is the only known
unarmoured dinoflagellate that produces toxins responsible for PSP (Paralytic
Shellfish Poisoning). This species is widely distributed, from the Mediterranean
to the Caribbean, Indian Ocean and Australasian waters.

view this species on IUCN Red List

Species Description
For a detailed description of the vegetative cell, resting cyst, gametes and young planozygotes please see
species description.

Notes
Once established, blooms are subject to disturbance by turbulence caused by high windstress. In winter months
declining water temperatures (<10°C) and increasing windstress are responsible for the termination of seasonal
dinoflagellate blooms (NIMPIS, 2002d). Shellfish, copepods, tintinnids and dinoflagellates have all been recorded
as consumers of G. catenatum (NIMPIS, 2002a).

Lifecycle Stages
Soil extracts are essential for growth (NIMPIS, 2002d). One division every 3-4 days is the optimal growth rate
(NIMPIS, 2002d).

http://www.issg.org/database/species/ecology.asp?fr=1&sts=sss&si=645&lang=SC
http://www.issg.org/database/species/ecology.asp?fr=1&sts=sss&si=645&lang=TC
https://www.iucngisd.org/species/reference_files/gymcat/gymcatdes.pdf
http://193.206.192.138/gisd/
https://www.iucngisd.org/gisd/species.php?sc=645
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Habitat Description
A nektonic species (capable of independently moving about the water column and currents) G. catenatum is
found in bays and estuaries throughout the world. Vegetative cells can be distributed throughout the whole
water column during a bloom, with cysts being found in sediments (NIMPIS, 2002a). Minimum temperature is
4°C, maximum is 30°C. Growth poor at 4°C and 12°C (Tasmanian strains). No growth at 11°C. Growth in
laboratory ar 12-17°C. Blooms when water temperatures range from 12-18°C. Ambient temperature <10°C
terminates blooms. Growth poor at 25°C and 30°C (Tasmanian strains). Rapid growth at 17-28°C, optimal
18-22°C. Killed at temperatures of 35°C for 30 minutes to several hours. Minimum salinity is 15 ppt, maximum
is 35.5 ppt. Survives 15-34 psu (Tasmanian strains). No survival after 35 days at 15-20 psu, no growth at 20
psu. G. catenatum described from the Gulf of California with salinity 35.07-35.50 ppt. Survives 15-34 psu,
optimum 23-34 psu (Tasmanian strains). Chain-forming at 23-26 ppt. (NIMPIS, 2002b).

Reproduction
Both sexual and asexual reproduction occurs in G. catenatum. Vegetative cells reproduce primarily asexually via
oblique binary fission, dividing into new cells. Certain environmental conditions (primarily a deficiency in
nutrients) are thought to trigger the switch to sexual reproduction. Sexual reproduction results in the formation
of cysts, which lie dormant in the sediments until conditions are suitable for them to germinate and produce
new cells (NIMPIS, 2002a). Reproductive temperature range is 12-18°C, while the reproductive salinity range is
23-34 ppt. Temperature and organic nutrients are the cues for reproduction. In Tasmania blooms can only
develop if temperatures are >14°C at the time of bloom initiation, a rainfall event occurs as a trigger, and there
is a calm, stable water column for sustained development (NIMPIS, 2002d).

Nutrition
G. catenatum produces its own food through the process of photosynthesis. It is able to acquire nutrients
through the cell wall, and has also been noted as a grazer on other phytoplankton (NIMPIS, 2002a). The physico-
chemical variables that correspond with the presence of G. catenatum are, in descending order of importance:
temperature, phosphates, dissolved oxygen, silicate, nitrite, and nitrate (Morquecho & Lechuga-Devéze, 2004).

General Impacts
Toxins (saxitoxins and gonyautoxins) produced by Gymnodinium catenatum can cause Paralytic Shellfish
Poisoning (PSP). Studies show that most outbreaks are produced at temperatures lower than 25°C (Garate-
Lizarraga et al., 2004). The toxins are released when G. catenatum cells are eaten by shellfish, such as oysters,
mussels and scallops, making them poisonous to consume (NZFSA, 2004). In extreme cases, PSP causes
muscular paralysis, respiratory difficulties, and can lead to death. In Mexico, three separate outbreaks of PSP, in
Mazatlán, Guerrero, and Oaxaca, resulted in 460 individuals being poisoned, with 32 deaths (Band-Schmidt et.
al, 2004).
G. catenatum also poses threats to wild and aquaculture shellfish industries, due to economic losses resulting
from farm closures (NIMPIS, 2002a).
Commercial shellfish farming has been impacted through the denial of access to traditional sources of spat
supply. This is due to the risk of introducing G. catenatum into important unaffected populations. There has also
been widespread contamination of shellfish with PSP toxins in New Zealand, and 500 individuals were
hospitalised and at least 20 people died due to PSP along the Pacific coasts of Mexico. Mussels, oysters and
scallops from areas affected by G. catenatum blooms have been highly contaminated with paralytic shellfish
toxins, resulting in human poisonings (NIMPIS, 2002c).
Mass mortality has occurred at shrimp farms that have been affected by blooms of G. catenatum (Alonso-
Rodríguez & Páez-Osuna, 2003).

http://193.206.192.138/gisd/
https://www.iucngisd.org/gisd/species.php?sc=645
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Management Info
A two year study was undertaken for the Department of Environment and Heritage (Australia) by the
Commonwealth Scientific and Industrial Research Organisation (CSIRO) to identify and rank introduced marine
species found within Australian waters and those not found within Australian waters.
All of the non-native potential target species identified in this report are ranked as high, medium and low
priority, based on their invasion potential and impact potential. Gymnodinium catenatum is identified as one of
ten potential domestic target species most likely to be spread to uninfected bioregions by shipping. G.
catenatum is also identified as one of ten most damaging potential domestic target species, based on overall
impact potential (economic and environmental). A hazard ranking of potential domestic target species based on
invasion potential from infected to uninfected bioregions identifies G. catenatum as a 'high priority species' -
these species have a reasonably high invasion potential and their impact potential is the highest of all the
potential domestic target species.
For more details, please see Hayes et al. 2005.
The rankings determined in Hayes et al. 2005 will be used by the National Introduced Marine Pest Coordinating
Group in Australia to assist in the development of national control plans which could include options for control,
eradication and/or long term management.
For details on management of this species, please see management information

Pathway
Ballast water can transport this organism long distances to new environments.Cysts of G. catenatum can be
accidentally translocated through aquaculture and fisheries activities, such as in oyster cages or on mussel
ropes.

Principal source: NIMPIS, 2002a. Gymnodinium catenatum species summary. National Introduced Marine Pest
Information System (Eds: Hewitt C.L., Martin R.B., Sliwa C., McEnnulty, F.R., Murphy, N.E., Jones T. & Cooper, S.).

Compiler: IUCN/SSC Invasive Species Specialist Group (ISSG)

Review: M.C. Ismael Gárate-Lizárraga, Departamento de Plancton y. Ecología Marina, CICIMAR-IPN. Mexico

Pubblication date: 2006-02-16

ALIEN RANGE
[1] ARGENTINA [1] AUSTRALIA
[1] BAHA DE LA PAZ [1] BRAZIL
[1] CHINA [1] COSTA RICA
[1] CUBA [1] HONG KONG
[1] IBERIAN COASTAL [1] ITALY
[1] JAPAN [1] KOREA, DEMOCRATIC PEOPLE'S REPUBLIC OF
[1] KOREA, REPUBLIC OF [1] MEDITERRANEAN & BLACK SEA
[4] MEXICO [1] NEW ZEALAND
[1] PACIFIC - EASTERN CENTRAL [1] PHILIPPINES
[1] PORTUGAL [1] SINGAPORE
[2] SPAIN [1] URUGUAY
[1] VENEZUELA
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