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Scientific note

Sudden southward spread of the cryptogenic anemone Anemonia
alicemartinae caused by climate change, poor monitoring effort or
introduction from Northern Chile?

(Cnidaria, Anthozoa)

Vreni Hiussermann, Felipe Arraya, Giinter Forsterra & Elisa Montti

Since its first description in 2001 (Haussermann & Forst-
erra 2001), the origin, distribution and dispersal mecha-
nisms of the cryptogenic sea anemone Anemonia
alicemartinae were discussed in several publications
(Lopez et al. 2013, Canales-Aguirre et al. 2015, Pinochet
et al. 2019, Glon et al. 2020). This anemone was first
mentioned for Chilean waters from Iquique in 1975/76
and has been common in Coquimbo since at least 1980.
It was first found in the intertidal zone of Cocholgué,
Concepcion (36°34'S, 72°58'W) in 1998/99, where its
populations barely grew during the following three
years. At that time, it was very abundant in Northern
Chile, but between Tongoy (30°14.841'S, 71°30.027'W)
and Cocholgiié only confirmed for the intertidal zone
(Haussermann & Forsterra 2001). In 2010, it was found
at Lirquen (36°43'8.10"S, 72°59'6.59" W) (Lépez et al.
2013). In 2014, it was detected at numerous sites in the
intertidal between Cobquecura (36°8.264'S,72°48.553' W)
and Concepcion Bay including Tumbes Peninsula
(36°44.151'S, 72°59.729' W), but, despite two-hour inter-
tidal searches, was not found at several sites down to
38°21'S (Pinochet et al. 2019). Recent observations have
confirmed the abundant presence of the species in the
shallow subtidal between Pichidangui (32°7.960'S,
71°31.975'W) and Concepcion (P. Gonzalez & R.
Sanchez, in litt. 2021). On 1% of September 2021, FA and
EM observed several dozens of specimens of A. alicemar-
tinae in small groups of up to five individuals between
boulders of an exposed bay at Huiro (39°57.434'S,
73°38.590'W) in 3-5m depth, a site where the species
was not present in February 2020 (Fig.1). The area
covered by the anemones reached approximately 50 m2.
Despite regular dives, the team has not observed the
species at any other site in the area between Pilolcura
(39°39.359'S, 73°21.380'W) and a site approximately
1.5 km south of Caleta Huiro (39°57.843'S, 73°39.479' W)
between 2018 and 2021. The fact that A. alicemartinae was

Fig. 1. Anemonia alicemartinae at Huiro, 4 m depth (photo: F.
Arraya). Pedal disc diameter of anemones 3-4 cm.

found about 370 km south of the last confirmed record
in 2014 could have the following explanations: 1) the
southward spread of A. alicemartinae was accelerated in
a punctuated manner due to elevated water tempera-
tures and enforced southward currents during the
strong ENSO phenomenon in 2015/2016 (see Strub et
al. 2019 and Mardones et al. 2021), 2) the species was
moving southward constantly between 2014 and 2021,
but was not registered at the coast between Concepcién
and Valdivia (the city of Temuco, which is situated
between both of these cities, is located off the coast and
no scientific diving nor sport diving is practiced in the
area), 3) A. alicemartinae was brought to the area with
long lines of the sea squirt Pyura chilensis, which is
cultivated in the community of Huiro since 2019 in a
project from the Universidad Catdlica del Norte, Co-
quimbo. The project executive claims that young sea
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squirts collected from La Herradura Bay were kept in
containers for five days and washed underwater with a
saltwater jet before the transport to Huiro. The lines
were brought from Coquimbo and deployed in the little
bay where A. alicemartinae is found now. Another spe-
cies that has not been sighted before in the area is the
sea urchin Tetrapygus niger, which was observed for the
first time by the team on May 5, 2021, on the long lines
where P. chilensis is cultivated. Both species are very
common around Coquimbo, North Chile.

Hypothesis 1 is supported by the fact that besides
the variance in sea surface salinity, the variance of sea
surface temperature is one of the two variables that
mainly contributed to the predicted distribution of
A. alicemartinae, following the ecological niche model
applied by Pinochet et al. (2019). In the mentioned
model, the area of Valdivia, however, is predicted as
hardly suitable to not suitable (Pinochet et al. 2019); if
the model was correct and the species introduced from
Coquimbo, it could be expected that it will not spread
further in the area but rather maintain its population or
even disappear over time.

Hypothesis 2 is supported by the fact that other
species such as the invertebrates Heliaster helianthus
(Lamarck, 1816), Patiria chilensis (Lutken, 1859), Meye-
naster gelatinosus (Meyen, 1834), and tuna fish have also
been observed to spread southward in the last decades
(Haussermann et al. 2021). This is probably due to ele-
vated water temperatures due to climate change (Saur-
ral et al. 2018), which can be measured in areas without
upwelling.

To date, A. alicemartinae has been observed in habi-
tats down to 25 m depth with temperatures between 13
and 23°C and salinities between 33 and 36 %o (Glon et
al. 2020). It attaches and re-attaches fast to different
substrata. So far only female specimens have been ob-
served, and the species reproduces through frequent
longitudinal fission (Hadussermann & Forsterra 2001).
The presented distribution history in South America
together with genetic results (Canales-Aguirre et al.
2015) support the idea that A.alicemartinae is an in-
vader, which was introduced to South America in
southern Peru from the Indo-West Pacific or from the
Atlantic (Glon et al. 2020). There is no other species of
the genus Anemonia described from the Eastern Pacific
(see GBIF.org), and the southward extension displayed
by A. alicemartinae has not been described from other
species. Thus, a human-mediated southward transport,
e.g. in ship hull biofouling, is the most probable expla-
nation for its presence in Chile (Canales-Aguirre et al.
2015).

Hypothesis 3 would be supported if a clear disjunct
distribution exists, which would require confirmation
by a survey between Valdivia and Concepcién. In this
case, elevated sea surface temperatures due to climate
change could be responsible to have created a suitable
habitat for A. alicemartinae in Valdivia, to where it was
transferred together with the sea squirt cultures.
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