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A three-way association causing coral injuries in the Red Sea
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Reef-dwelling Christmas tree worms of the genus Spirobranchus (Polychaeta: Serpulidae) 
build calcareous tubes as dwellings in skeletons of various coral species (Dai and Yang 1995, 
Hoeksema and Ten Hove 2017, Perry et al. 2017) or occasionally on the shells of giant clams 
(Kupriyanova et al. 2015, van der Schoot et al. 2016). Extended worms show two colorful 
spiral branchiae and a peduncle, which carries an operculum that is ornamented by antler-
shaped spines. When a worm retracts, its tube becomes closed off by the calcified operculum, 
which can serve as substrate for various kinds of small sedentary organisms (Bouillon 1974, 
Montebon and Yap 2009, Perry et al. 2017).

During a biodiversity survey on an offshore reef, Bitlat Nazar (22°18´35˝N, 38°53´11˝E), 
off Thuwal, Saudi Arabia (November 2014), various coral colonies were observed with dense 
infestations of Spirobranchus corniculatus f. cruciger (Grube, 1862), which has an operculum 
characterized by relatively simple spines (Panels A, B) (Willette et al. 2015, Hoeksema et al. 
2016, Perry et al. 2017). Several massive Porites colonies showed injured spots on their surface, 
each in close proximity to a worm (Panel B, black arrow). The injured coral calices had abra-
sions with loss of soft tissue and a white or pink pigmentation as a possible inflammatory-like 
response (Palmer et al. 2008). When extended, the worms touched these damaged spots with 
their operculum (Panel A, red arrow). These injuries were predominantly present near worms 
with green turf algae on their operculum and only some near worms without algae. Not all 
worms caused damage in this way. Since algae are known to be potentially harmful to corals 
(Longo and Hay 2017), their presence on Spirobranchus opercula may increase the occurrence 
of injuries, depending on the duration and intensity of their contact with the coral.

This is not the first record of a marine three-way association that includes algae and that 
can be harmful to a host animal as primary basibiont. Another example concerns macroalgae 
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settling on anchor worms, Lernaeenicus radiatus Le Sueur, 1824 , of the family Pennellidae 
(ectoparasitic copepods) that live partly embedded in the flesh of Atlantic menhaden, 
Brevoortia tyrannus (Latrobe, 1802), of the herring family Clupeidae, and cause drag 
(Waldman 2017). The presence of epibiotic algae is facultative here and appears to increase 
the chance of damage inflicted to the host. This kind of relation differs from a three-party 
symbiosis involving Symbiodinium algae living as obligatory zooxanthellae inside acoel 
flatworms that harm their hosts (Barneah et al. 2007, Hoeksema and Farenzena 2012). The 
damage in corals caused by Spirobranchus opercula needs further investigation, which might 
focus on the role of the algae and examine which coral species are susceptible.

Acknowledgments

Funding was provided by KAUST award URF/1/1389-01-01. Two anonymous reviewers provided con-
structive comments, which helped to improve the manuscript.

Literature Cited

Barneah O, Brickner I, Hooge M, Weis VM, LaJeunesse TC, Benayahu Y. 2007. Three party symbiosis: 
acoelomorph worms, corals and unicellular algal symbionts in Eilat (Red Sea). Mar Biol. 151:1215–
1223. https://doi.org/10.1007/s00227-006-0563-2

Bouillon J. 1974. Description de Teissiera milleporoides, nouveau genre et nouvelle espèce de Zancleidae 
des Seychelles (Hydrozoaires; Athécates-Anthoméduses), avec une révision des Hydroïdes “Pterone-
matoidea”. Cah Biol Mar. 15:113–154.

Dai CF, Yang HP. 1995. Distribution of Spirobranchus giganteus corniculatus (Hove) on the coral reefs of 
southern Taiwan. Zool Stud. 34:117–125.

Hoeksema BW, Farenzena ZT. 2012. Tissue loss in corals infested by acoelomorph flatworms (Waminoa 
sp.). Coral Reefs. 31:869. https://doi.org/10.1007/s00338-012-0919-7

Hoeksema BW, ten Hove HA. 2017. The invasive sun coral Tubastraea coccinea hosting a native Christmas 
tree worm at Curaçao, Dutch Caribbean. Mar Biodivers. 47:59–65. https://doi.org/10.1007/s12526-
016-0472-7

Hoeksema BW, ten Hove HA, Berumen ML. 2016. Christmas tree worms evade smothering by a coral-
killing sponge in the Red Sea. Mar Biodivers. 46:15–16. https://doi.org/10.1007/s12526-015-0339-3

Kupriyanova EK, Sun Y, ten Hove HA, Wong E, Rouse GW. 2015. Serpulidae (Annelida) of Lizard Island, 
Great Barrier Reef, Australia. Zootaxa. 4019:275–353. https://doi.org/10.11646/zootaxa.4019.1.13

Longo GO, Hay ME. 2017. Seaweed allelopathy to corals: are active compounds on, or in, seaweeds? Coral 
Reefs. 36:247–253. https://doi.org/10.1007/s00338-016-1526-9

Montebon ARF, Yap HT. 2009. Abundance, density, and size structure of Spirobranchus gaymardi (Poly-
chaeta, Serpulidae) in Philippine coral reefs. Bull Mar Sci. 84:93–108.

Palmer CV, Mydlarz LD, Willis BL. 2008. Evidence of an inflammatory-like response in non-normally 
pigmented tissues of two scleractinian corals. Proc Biol Sci. 275:2687–2693. https://doi.org/10.1098/
rspb.2008.0335

Perry O, Sapir Y, Perry G, ten Hove H, Fine M. 2017. Substrate selection of Christmas tree worms 
(Spirobranchus spp.) in the Gulf of Eilat, Red Sea. J Mar Biol Assoc UK. https://doi.org/10.1017/
S0025315416002022

van der Schoot R, Scott CM, ten Hove HA, Hoeksema BW. 2016. Christmas tree worms as epibionts of 
giant clams at Koh Tao, Gulf of Thailand. Mar Biodivers. 46:751–752. https://doi.org/10.1007/s12526-
015-0439-0

Waldman J. 2017. A new three-way interaction among a fish, algae, and a parasitic copepod. Ecology. 
98:3219–3220. https://doi.org/10.1002/ecy.1993

Willette DA, Iñiguez AR, Kupriyanova EK, Starger CJ, Varman T, Toha AH, Maralit BA, Barber PH. 2015. 
Christmas tree worms of Indo-Pacific coral reefs: untangling the Spirobranchus corniculatus (Grube, 
1862) complex. Coral Reefs. 34:899–904. https://doi.org/10.1007/s00338-015-1294-y

Date Submitted: 29 January, 2018.
Date Accepted: 16 March, 2018.
Available Online: 27 March, 2018.


