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Abstract

Outbreaks of the corallivorous gastropod Drupella spp. are increasingly recognised
as a major driver of coral reef degradation across the Indo-Pacific. While Drupella

is typically associated with predation on scleractinian corals, particularly Acropora,
interactions with milleporids remain understudied. Here, we report the first
observation of Drupella feeding on Millepora spp. in the Indo-Pacific, based on

field observations from shallow reefs (1-4 m) at Gili Asahan, Lombok, Indonesia
(8.739482 N, 115.890852 E). During a 90-minute survey, Drupella snails were observed
within six colonies of Millepora dichotoma, M. tenera and M. intricata. Adult snails
were found in deep skeletal recesses, with white scars directly underneath the
snails suggesting active feeding. Occasional spillover of Drupella aggregations onto
adjacent Acropora colonies was also observed. The predominance of adult Drupella
within Millepora colonies may suggest an ontogenetic shift in habitat use and prey
choice, likely driven by feeding plasticity, refuge availability and energetic demands.
We propose that the complex skeletal structure of Millepora provides both shelter
and an alternative prey source, facilitating Drupella persistence under variable
resource conditions. This interaction may have cascading ecological consequences,
as milleporids provide important habitat for reef-associated fauna and are vulnerable
to climate change. These findings highlight an underappreciated local corallivore-
hydrozoan interaction and emphasise the need for targeted monitoring of Millepora
during Drupella outbreaks in Lombok to better understand emerging reef trophic
dynamics.
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1 Introduction

Outbreaks of Drupella spp. in the Indo-Pacific have been documented since the 1980s
[2, 31], but research interest has only increased substantially in the past decade. Recent
research from India, Australia, Mauritius, and Thailand has advanced our understanding
of these corallivorous snails and their role in coral reef degradation [15, 17, 19, 28]. The
ecological consequences of these outbreaks can be severe. For instance, in the Ninga-
loo Marine Park in Western Australia, extensive grazing by Drupella has been linked to
massive coral loss along at least 100 km of reef, with mean reductions of 86% in reef flat
and back-reef coral cover from 1980 to 1987, and a 47% decline at a monitored fore-reef
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slope [2]. In addition to direct tissue removal, Drupella snails facilitate the transmission
of coral diseases by inflicting wounds through feeding which allow pathogens to infect
coral and further compound mortality during outbreaks [33]. Multiple anthropogenic
stressors appear to drive population explosions. Overfishing reduces Drupella predators
such as members of Labridae (wrasse), Ballistidae (triggerfish), Lutjanidae (snapper), and
Diodontidae (pufferfish), while climate change further destabilises coral communities by
weakening coral resilience to stressors such as elevated sea surface temperature, nutrient
enrichment, sedimentation and pollution. These stressors compromise coral health and
recovery capacity, thereby creating conditions conducive to Drupella outbreaks [29, 52].
A growing concern is Drupella’s ability to switch prey when its preferred prey (i.e., acro-
porid corals) declines. Following bleaching-induced Acropora loss, Drupella snails have
been observed feeding on previously avoided taxa such as fungiid corals and Pavona
spp. (Hoeksema et al. [17], Shafir [44]; Toofany et al., under review). This demonstrates
considerable feeding plasticity, enabling the survival of the snails, while imposing new
predation pressure on corals typically not preyed upon by Drupella. As a result, regu-
lar monitoring and targeted culling efforts are becoming increasingly urgent on affected
reefs.

Milleporidae (Order: Anthoathecata, Class: Hydrozoa), also known as fire corals, are
abundant in the Indo-Pacific, where their rapid growth and high fecundity allow them
to compete effectively for space, often outperforming many scleractinian corals [9, 25].
Although both milleporids and scleractinian corals contribute to reef building, they
differ functionally within reef ecosystems. Scleractinian corals are considered the pri-
mary long-term reef builders due to their calcium carbonate skeletons and relatively
slower growth [51], whereas milleporids typically function as fast-growing opportunis-
tic space competitors that rapidly colonise available substrate and interact aggressively
with neighbouring benthic organisms [25]. Their ability to overgrow neighbouring corals
can cause stress and partial mortality, representing an important mechanism of spatial
competition in reefs [9]. Of the 16 Millepora species recognised globally, six are found
in Indonesian waters [39, 50]. Beyond their competitive dominance, milleporids play
a vital role in the reef community by providing habitat and refuge for a wide range of
marine organisms, including providing nursery habitat to fish [23] and hosting symbi-
otic invertebrates [13, 16, 42, 46]. Millepora possess nematocysts, which deliver painful
stings and can offer protection against certain predators [34]. This defensive capabil-
ity can partly explain why they are favoured as a habitat by many invertebrates [10, 25].
Collectively, these findings demonstrate the ecological significance of milleporids that
support diverse reef-associated communities. While corallivores usually feed on sclerac-
tinian corals such as Acropora, Porites, Montipora, and Pocillopora [26, 40], interactions
with milleporids are increasingly documented. In the U.S. Virgin Islands, the opportu-
nistic fireworm, Hermodice carunculata, caused substantial damage to M. complanata
by grazing on the branch tips, reducing their growth rate [49]. Similar predation has
been recorded on M. alcicornis in Brazil [37]. In the same region, eight reef fish species,
six of which were juveniles, have been recorded feeding on milleporids, including the
parrotfish Sparisoma axillare, the butterflyfish Chaetodon striatus, and the damselfish
Stegastes rocasensis [36]. Although the crown-of-thorns seastar, Acanthaster planci, typ-
ically avoids preying on milleporids [20, 21], it will consume Millepora spp. when pre-
ferred prey is scarce [5, 11], with direct predation also photographed in the field [45].
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Similar prey switching from scleractinian corals to milleporids was also observed in
corallivorous snails. In the Gulf of Eilat, large aggregations of Drupella cornus initially
fed on their usual prey, Acropora spp. and Pocillopora damicornis before shifting to M.
dichotoma and other unusual prey species [44]. Earlier observations in the Red Sea also
recorded D. cornus occurring on reef slopes dominated by Acropora-Millepora assem-
blages [53].

2 Materials and methods

2.1 Sampling site

Gili Asahan (8.739482 N, 115.890852 E, Fig. 1), located within the Gita Nada Marine
Protected Area in Lombok, Indonesia, supports a shallow reef system (1-4 m depth),
followed by a slope and with a sandy bottom of 14—16 m. The site has a reef cover of
approximately 40-60% [18] dominated with acroporids and poritids, with high scler-
actinian diversity of 136 morphologically identified species throughout the site, though
actual diversity may be higher [14]. The site has a history of overfishing and pearl farm-
ing, with ongoing coral restoration efforts by SeaChange Indonesia (a marine conserva-
tion NGO) that include targeted Drupella removal from scleractinians.

2.2 Sampling method

On 4 July 2025, corallivorous snails were recorded on six Millepora colonies during a
90-minute survey conducted using SCUBA. Millepora colonies (minimum diameter of
50 cm) were haphazardly inspected across the shallow reef flat (1-4 m depth) for the
presence of corallivorous snails. The six colonies of Millepora sampled were identified
as Millepora dichotoma, M. tenera and M. intricata (Supplementary Fig. S1), based on
morphological descriptions by Razak and Hoeksema [39]. The corallivorous snails were
identified to the genus Drupella based on external shell morphology during the field sur-
vey. Species-level identification was not attempted as several Drupella species exhibit
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Fig. 1 Map showing the location of Gili Asahan, off the southwest coast of Lombok. The sampling area is indicated
with a black diamond
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highly similar shell characteristics, and reliable identification often requires detailed tax-
onomic examination or molecular analysis.

A two-person buddy-team sampling approach limited search efforts to a maximum of
20 min per colony or until no additional snails were detected. Drupella were removed
from the colonies using scissors and long tweezers to avoid breakage of the Millepora
branches. Adult snails (> 2 cm shell length; [47, 52]) were found within milleporid struc-
tures, including deep recesses with exposed coral skeletons directly underneath snails
suggesting active feeding (Fig. 2a). Other adults were found on exposed surfaces without
visible feeding scars. In two cases, aggregations were hypothesised to spill from the Mil-
lepora onto nearby Acropora spp. (Fig. 2b), where active feeding was documented. The
direction of movement was inferred as Drupella were found throughout the Millepora
colony, and only at the corner of the Acropora colony facing the Millepora; however,
continuous behavioural observations were not conducted, and thus movement direc-
tion could not be definitively confirmed. Following collection, the snails were bleached
to remove encrusting organisms, measured using a vernier calliper, and photographed
to document morphological variation (Supplementary Fig. S2). Shell length was defined
as the maximum linear distance from the tip of the apex to the distal end of the siphonal
canal, measured along the central axis of the shell [15].

2.3 Statistical analyses

Due to the limited number of colonies observed for each Millepora species, occurrences
were reported descriptively and no species-level statistical comparisons were conducted.
Figure 4 was created using R Version 4.5.2 [38].

3 Results

All collected corallivorous snails were identified as belonging to the genus Drupella. A
total of 122 Drupella spp. from six Millepora colonies were collected for this study in
a 90-minute period (Table 1). Millepora colonies were classified as mature as they had
a minimum width of 50 cm and their horizontal surface area (length * width of colony)
was calculated to enumerate Drupella density in each colony. As an added measure,
ellipsoid colony volume of Millepora ((n *length * width * height of colony)/6) was calcu-
lated and was found not to correlate with the number of Drupella found in the colonies
(R? = 0.0252).

’Mlllepora Sp.

| i l

Drupella sp. a3

Drupella sp. Feeding scars

Fig. 2 a Drupella snails feeding scar observed within a Millepora colony; b Spillover of Drupella snails from the
Millepora onto nearby Acropora colony
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Table 1 Summary of Millepora colonies sampled, with approximate horizontal surface area (length

*width of colony; SA), ellipsoidal volume ((m *length * width * height of colony)/6; V), number of
Drupella spp. individuals removed, presence of feeding scars on the colony, and observation notes

of each colony

Colony Colony SA

) ColonyV
Colony species )

No. adults  No. juveniles Total

Density ~ Feeding scars O S

no. (m?) (ind. m?) on colony
1 M. intricata 0.7 0.15 37 3 40 57.14 Yes Isolated colony
2 M.tenera 218 0.68 - o . 324 Yos On restoration frame, near other
colonies; spillover to Acropora humilis
3 M. intricata 126 0.40 16 3 19 15.08 NoJRAIscentic cpPoRionEa:ng
spillover
4 M.intricata 4.8 2,01 20 1 21 4.38 No Adjacent to Pocillopora sp.; no spillover
5§ M.dichotoma 1.4 0.37 16 5 21 15 No Adjacent to Dipsastraea sp.; no spillover
6 M.intricata 0.77 0.16 " 3 14 18.18 Yes Adjacent to Porites sp.; no spillover
0
Juvenile
05 7.5% 3
10 Q -
Juvenile J it
15.8% uvenile
Adult 4.8%
92.5% ‘ 1
15 M. intricata i
e oy
100% :
2 as &
s ult b
£20 M. tenera 84.2% Adult
3 P 95.2%
Q M. intricata pr. p %
M. intricata Adult
76.2%
25 3 Juvenile
M. dichotoma 21.4%
30
Adult
78.6%
M. intricata

Colony Number

Fig. 3 Percentage of adult vs. juvenile Drupella snails observed in the six colonies of Millepora dichotoma, M. intri-
cata and M. tenera at varying depths (1-4 m)

3.1 Possible ontogenetic segregation and prey choice

A majority of the Drupella collected during this study were adults (Figs. 3 and 4; Table 1),
comprising the dominant life stage across all sampled colonies. Juveniles were present in
five of the six surveyed colonies but consistently occurred in lower proportions. Shell-
length distributions overlapped substantially among Millepora host species, with com-
parable medians values across colonies (Fig. 4). Most adult snails measured between 20
and 25 mm in shell length, with the largest individual reaching 28 mm. Juveniles ranged
between 17 and 19 mm, with the smallest individual measuring 14 mm. Although the
number of Drupella varied among colonies (Fig. 4), visual comparison did not reveal a
clear host-specific trend. Given the limited replication, these observations are presented
descriptively.

4 Discussion

4.1 Microhabitat characteristics of Millepora as potential refugia

These observations, to our knowledge, represent the first reported case of Drupella
feeding on Millepora in the Indo-Pacific. The predominance of adult Drupella within

Page 5 of 10
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Coral Species

Millepora dichotoma

E Millepora intricata
E Millepora tenera

Shell Length (mm)

‘ Colony Number

Fig. 4 Distribution of shell length in mm of collected Drupella snails in the six colonies of Millepora dichotoma, M.
intricata and M. tenera

Millepora colonies, coupled with the low number of juveniles, suggested a size-based
host association possibly driven by ontogenetic shifts in feeding behaviour, refuge use,
energetic requirements and feeding plasticity. The complex reticulate skeleton of Mil-
lepora has deep cavities that may offer adult Drupella shelter from predators and pro-
tection from hydrodynamic exposures. The snails are known to exhibit short-term
residence, moving between colonies and leaving each site before the colony is fully eaten
[7]. Adult Drupella may therefore exploit Millepora both as a habitat and as a secondary
prey source. This dual use is consistent with reports from the Gulf of Eilat and Red Sea,
where Drupella have been observed within Millepora colonies during periods of prey
scarcity [44, 53]. In contrast, Drupella sampling in the present study did not coincide
with periods of siltation or thermal stress, suggesting that Millepora use in this report
was not driven by the absence of preferred prey.

Larger, and possibly more resilient, Drupella adults may therefore exhibit greater feed-
ing plasticity, allowing them to better exploit less-preferred coral species while benefit-
ting from the structural protection provided by Millepora. In contrast, juveniles, which
have higher energetic requirements for growth and survival, may preferentially target
more nutritious prey such as Acropora [1, 24, 43]. Juvenile Drupella are shown to exhibit
distinct prey preferences and occupy different coral hosts, revealing an ontogenetic shift
in feeding behaviour [3, 43]. Ontogenetic differences in movement behaviour are well
documented, and studies on gastropod movement suggest that body size strongly influ-
ences foraging behaviour under resource limitation, which may have occurred in this
instance.

Repeated movement of Drupella between the coral genera is likely influenced by
chemical cues. Competition and reduced food availability are known to trigger disper-
sal in sea snails [4], and density-dependent movement has been reported in other snail
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species such as the limpet, Cellana tramoserica [27]. Similarly, Boonea impressa was
observed moving frequently among different aggregates on its oyster host, with up to
20-30% of individuals moving around every day [48]. Investigations of Drupella move-
ment and residence times likewise showed frequent relocation both within and between
coral colonies, sometimes within a few days, resulting in highly dynamic group sizes [7].
Together, these patterns may explain the crowding-dispersal strategy in the observed
Drupella, with individuals shifting between Millepora to Acropora in response to local
density and resource conditions.

4.2 Potential behavioural mechanism linking adult occupancy and movement

Movement of Drupella between Millepora and adjacent Acropora may be influenced by
short-range behavioural cues rather than broad-scale habitat selection alone. Chemical
cues from stressed or competitively overgown Acropora are known to attract corallivo-
rous gastropods [22, 30], and Drupella snails have been shown to move more than 1 m
overnight in response to such cues [12]. Millepora are widespread in the island of Gili
Asahan, and individual colonies tend to form bushes (30150 cm wide) that grow beside
scleractinian corals in the shallows (1-5 m). The occasional observations of aggregations
spilling from Millepora onto neighbouring Acropora suggest that adult Drupella may use
Millepora as refuge or staging habitat before exploiting nearby, chemically detectable
prey.

In this context, the competitive dominance of Millepora in the site may further rein-
force these dynamics. Overgrowth-induced stress in adjacent acroporids could enhance
chemical signalling, increasing their susceptibility to corallivory while indirectly facili-
tating Millepora expansion. However, this advantage may be short-lived, as continued
Drupella predation on milleporids could ultimately offset any competitive gains.

4.3 Ecological implications for Millepora and associated reef communities
Active feeding by adult Drupella on Millepora may represent a previously underappreci-
ated trophic interaction. As Millepora often serve as nursery habitats for juvenile fishes
and host diverse symbiotic invertebrates, increased corallivore pressure may reduce
habitat availability for associated taxa. Given the vulnerability of Millepora to thermal
stress and the limited long-term persistence of Millepora-dominated phase following
heatwaves [8], additional mortality from Drupella could pose added risk to these reef
communities. The presence of Drupella snails within milleporids colonies thus may have
cascading ecological consequences. Beyond partial mortality, Drupella increases biotic
pressure through prey switching or feeding plasticity, further compounding existing cli-
mate-drive stressors such as elevated temperatures and ocean acidification [32, 41].
Reports from multiple regions suggest that Millepora-dominated reef states are often
transient. In the U.S. Virgin Islands, a marine heatwave eliminated 84% of the newly
established milleporid community following a post-disturbance dominance [8]. In the
Maldives, Millepora-dominated zones were lost during the bleaching event of 1998 and
have only recently reemerged in the northern most regions [35]. Anecdotal observation
from Gili Asahan suggest a different trajectory: following the 2016 mass coral bleach-
ing event, scleractinian-dominated reefs south of the study site were reportedly replaced
by Millepora. The Drupella-Millepora associations described here may have indirectly
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contributed to such phase shift through prey-switching during stressful periods and
subsequent overgrowth of scleractinians by Millepora.

Although the long-term impacts of Drupella predation on milleporids remain unclear,
this added corallivore pressure may accelerate declines in already vulnerable Millepora
populations. Observations from Gili Asahan highlight the feeding plasticity of Drupella,
underscoring the potential risk to newly exploited prey species and their associated

communities.

5 Conclusion

This study documents a potential emerging Drupella-Millepora interaction in Lombok,
characterised by size-linked habitat and prey associations. While these observations
suggest that Drupella may exploit an expanded range of prey taxa under contemporary
disturbance events, the findings should be interpreted with caution due to the limited
sample size and qualitative nature of the observations. Further research is therefore
needed to quantify the prevalence, severity and feeding rates of Drupella on Millepora
across broader spatial scales. Future studies should also incorporate nocturnal surveys to
better capture snail foraging behaviour, given that Drupella snails are primarily active at
night [6] and examine the potential interactions with other coral prey and competitors.
Moreover, genetic or morphometric identification of collected snails will help clarify
species-level patterns as the taxonomy of Drupella remains under revision [15]. Con-
tinued monitoring is needed to assess the broader ecological implications and to inform
targeted removal efforts where appropriate.

Acknowledgements
The authors would like to thank Oceanway for providing SCUBA support and Niek Wassink for assisting with sample
collection.

Author contributions

The study was conceptualised by Febrianne Sukiato and Kok Lynn Chew. Data collection was conducted by Febrianne
Sukiato. Data analysis and visualisation was performed by Tanya Toofany. The first draft of the manuscript was written by
Tanya Toofany with inputs by Febrianne Sukiato and Kok Lynn Chew.Febrianne Sukiato: Conceptualization, Methodology,
Investigation, Resources, Writing- Reviewing and Editing. Kok Lynn Chew: Conceptualization, Methodology, Writing-
Reviewing and Editing. Tanya Toofany: Software, Formal Analysis, Data Curation, Writing- Reviewing and Editing,
Visualization.

Funding
Open Access funding enabled and organized by Projekt DEAL. The authors declare that no funds, grants, or other
support were received during the preparation of this manuscript.

Data availability
The data collected during this study will be made available on reasonable request. Please contact author FS (febri.suki@
gmail.com) for raw data used in this study.

Declarations

Permits
This study was conducted under Indonesian permit Persetujuan Kesesuaian Kegiatan Pemanfaatan Ruang Laut (PKKPRL)
no. 02092410515200007.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

The authors declare no competing interests.
Received: 28 January 2026 / Accepted: 15 April 2026
Published online: 27 April 2026



Sukiato et al. Discover Animals (2026) 3:42 Page 9 of 10

References

1.

14.
15.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Al-Horani FA, Hamdi M, Al-Rousan SA. (2011). Prey selection and feeding rates of Drupella cornus (Gastropoda: Muricidae)
on corals from the Jordanian coast of the Gulf of Agaba, Red Sea. Jordan J Biol Sci, 4(4).

Ayling T, Ayling AL. Ningaloo Marine Park: preliminary fish density assessment and habitat survey: with information on
coral damage due to Drupella cornus grazing: a report prepared for the Department of Conservation and Land Manage-
ment, Western Australia. Department of Conservation and Land Management; 1987.

Bruckner AW, Coward G, Bimson K, Rattanawongwan T. Predation by feeding aggregations of Drupella spp. inhibits the
recovery of reefs damaged by a mass bleaching event. Coral Reefs. 2017;36:1181-7. https://doi.org/10.1007/500338-017-1
609-2.

Byers JE. Effects of body size and resource availability on dispersal in a native and a non-native estuarine snail. J Exp Mar
Biol Ecol. 2000;248:133-50. https://doi.org/10.1016/50022-0981(00)00163-5.

Chesher RH. Destruction of Pacific corals by the sea star Acanthaster planci. Sci. 1969;165:280-3. https://doi.org/10.1126/s
cience.165.3890.280.

Cumming RL. Predation on reef-building corals: multiscale variation in the density of three corallivorous gastropods,
Drupella spp. Coral Reefs. 1999;18:147-57. https://doi.org/10.1007/5003380050170.

Cumming RL. Case study: impact of Drupella spp. on reef-building corals of the Great Barrier Reef. Research publication
No. 97. Great Barrier Reef Marine Park Authority. Australia: Townsville, QLD; 2009. p. 44.

Dell’Antonio EC, Mahoney L, Edmunds PJ. Marine heatwave decimates fire coral populations in the Caribbean. Proc Natl
Acad Sci USA. 2025;122:¢2518506122. https://doi.org/10.1073/pnas.2518506122.

Dubé CE, Boissin E, Planes S. Overgrowth of living scleractinian corals by the hydrocoral Millepora platyphylla in Moorea,
French Polynesia. Mar Biodivers. 2016;46:329-30. https://doi.org/10.1007/512526-015-0392-y.

Dubé CE, Bourmaud CA, Merciere A, Planes S, Boissin E. (2019) Ecology, biology and genetics of Millepora hydrocorals on
coral reefs. In Invertebrates-ecophysiology and management. IntechOpen. https://doi.org/10.5772/intechopen.89103
Faurea G. Degradation of coral reefs at Moorea Island (French Polynesia) by Acanthaster planci. J Coast Res. 1989;5:295—
305. http://wwwjstor.org/stable/4297533.

Forde MJ. Populations, behaviour and effects of Drupella cornus on the Ningaloo Reef, Western Australia. Drupella cornus:
a synopsis. Western Australia Department of Conservation and Land Management, CALM Occasional Paper; 1992. pp.
45-50.3/92.

Garcia TM, Cascon HM, Franklin Junior W. Macrofauna associated with branching fire coral Millepora alcicornis (Cnidaria:
Hydrozoa). Thalassas. 2008;24:11-9.

GBIF.org GBIF Occurrence. https://doi.org/10.15468/d1.882s3k Accessed on 07 December 2025.

Haslam VM, Maroni PJ, Bessey C, Chaplin JA, Lawrie AD, van Keulen M. Evidence of two species within the corallivore
gastropod Drupella cornus and new Drupella records in the Indo-Pacific. Mar Biodivers. 2025;55:1-16. https://doi.org/10.1
007/512526-025-01579-0.

Hoeksema BW, Garcfa-Hernéndez JE. Host-related Morphological Variation of Dwellings Inhabited by the Crab, Domecia
acanthophora in the Corals Acropora palmata and Millepora complanata (Southern Caribbean). Diversity. 2020;12:143.
https://doi.org/10.3390/d12040143.

Hoeksema BW, Scott C, True JD. Dietary shift in corallivorous Drupella snails following a major bleaching event at Koh Tao,
Gulf of Thailand. Coral Reefs. 2013;32:423-8. https://doi.org/10.1007/500338-012-1005-x.

iNaturalist. (2025) SeaChange project. https://www.inaturalist.org/projects/seachange. Accessed 01 December 2025.
Kaullysing D, Gopeechund A, Mattan-Moorgawa S, Taleb-Hossenkhan N, Kulkarni B, Bhagooli R. (2016) Increased density of
the corallivore Drupella cornus on Acropora muricata colonies overgrown by Padina boryana. In: Proceedings of the 13th
international coral reef symposium, Honolulu 288-304.

Kayal M, Kayal E. Colonies of the fire coral Millepora platyphylla constitute scleractinian survival oases during Acanthaster
outbreaks in French Polynesia. Mar Biodivers. 2017,47:255-8. https://doi.org/10.1007/512526-016-0465-6.

Kayal M, Vercelloni J, Lison de Loma T, Bosserelle P, Chancerelle Y, Geoffroy S, Stievenart C, Michonneau F, Penin L, Planes
S, Adjeroud M. Predator crown-of-thorns starfish (Acanthaster planci) outbreak, mass mortality of corals, and cascading
effects on reef fish and benthic communities. PLoS ONE. 2012;7:e47363. https://doi.org/10.1371/journal.pone.0047363.
Kita M, Kitamura M, Koyama T, Teruya T, Matsumoto H, Nakano Y, Uemura D. Feeding attractants for the muricid gastropod
Drupella cornus, a coral predator. Tetrahedron lett. 2005;46:8583-5. https://doi.org/10.1016/j.tetlet.2005.09.182.

Leal ICS, Pereira PHC, De Araujo ME. Coral reef fish association and behaviour on the fire coral Millepora spp. in north-east
Brazil. ] Mar Biol Assoc UK. 2013;93:1703-11. https://doi.org/10.1017/50025315413000234.

Lei X, Liu C, Zhang Y, Yu X, Yang J, Luo Y, Zhou G, Huang H. Spatial variability in the abundance and prey selection of the
corallivorous snail Drupella spp. in the southeastern Hainan Island, China. Front Mar Sci. 2022;9:990113. https://doi.org/10.
3389/fmars.2022.990113.

Lewis JB. Biology and ecology of the hydrocoral Millepora on coral reefs. Adv Mar Biol. 2006;50:1-55. https://doi.org/10.10
16/50065-2881(05)50001-4.

MacDonald C, Pinheiro HT, Shepherd B, Phelps TA, Rocha LA. Disturbance and distribution gradients influence resource
availability and feeding behaviours in corallivore fishes following a warm-water anomaly. Sci Rep. 2021;11(1):23656.
https://doi.org/10.1038/541598-021-03061.

Mackay DA, Underwood AJ. Experimental studies on homing in the intertidal patellid limpet Cellana tramoserica (Sow-
erby). Oecologia. 1977;30:215-37. https://doi.org/10.1007/BF01833629.

Marimuthu N, Tripathy B. First Report of Drupella cornus Roding, 1798 (Gastropoda: Muricidae), a Biological Indicator of
Coral Reef Habitat of Lakshadweep Archipelago, India. Rec Zool Surv India. 2018,97-9. https://doi.org/10.26515/rzsi/v118/i
1/2018/122305.

McClanahan TR. Coral-eating snail Drupella cornus population increases in Kenyan coral reef lagoons. Mar Ecol Prog Ser.
1994;115:131-7. https://doi.org/10.3354/meps115131.

Morton B, Blackmore G, Kwok CT. Corallivory and prey choice by Drupella rugosa (Gastropoda: Muricidae) in Hong Kong. J
Mollus Stud. 2002;68:217-23. https://doi.org/10.1093/mollus/68.3.217.

Moyer JT, Emerson WK, Ross M. Massive destruction of scleractinian corals by the muricid gastropod, Drupella, in Japan
and the Philippines. Nautilus. 1982;96:69-82.


https://doi.org/10.1007/s00338-017-1609-2
https://doi.org/10.1007/s00338-017-1609-2
https://doi.org/10.1016/S0022-0981(00)00163-5
https://doi.org/10.1126/science.165.3890.280
https://doi.org/10.1126/science.165.3890.280
https://doi.org/10.1007/s003380050170
https://doi.org/10.1073/pnas.2518506122
https://doi.org/10.1007/s12526-015-0392-y
https://doi.org/10.5772/intechopen.89103
http://www.jstor.org/stable/4297533
https://doi.org/10.15468/dl.882s3
https://doi.org/10.1007/s12526-025-01579-0
https://doi.org/10.1007/s12526-025-01579-0
https://doi.org/10.3390/d12040143
https://doi.org/10.1007/s00338-012-1005-x
https://www.inaturalist.org/projects/seachange
https://doi.org/10.1007/s12526-016-0465-6
https://doi.org/10.1371/journal.pone.0047363
https://doi.org/10.1016/j.tetlet.2005.09.182
https://doi.org/10.1017/S0025315413000234
https://doi.org/10.3389/fmars.2022.990113
https://doi.org/10.3389/fmars.2022.990113
https://doi.org/10.1016/S0065-2881(05)50001-4
https://doi.org/10.1016/S0065-2881(05)50001-4
https://doi.org/10.1038/s41598-021-03061
https://doi.org/10.1007/BF01833629
https://doi.org/10.26515/rzsi/v118/i1/2018/122305
https://doi.org/10.26515/rzsi/v118/i1/2018/122305
https://doi.org/10.3354/meps115131
https://doi.org/10.1093/mollus/68.3.217

Sukiato et al. Discover Animals (2026) 3:42

32.

Munday PL, McCormick MI, Nilsson GE. Impact of global warming and rising CO2 levels on coral reef fishes: what hope for
the future? J Exp Biol. 2012,215:3865-73. https://doi.org/10.1242/jeb.074765.

33, Nicolet K, Hoogenboom M, Gardiner N, Pratchett M, Willis B. The corallivorous invertebrate Drupella aids in transmission of
brown band disease on the Great Barrier Reef. Coral Reefs. 2013;32:585-95. https://doi.org/10.1007/500338-013-1010-8.

34.  Nocchi N, Gonzélez-Orive A, Herndndez-Creus A, Lorenzo-Morales J, Rodriguez A, Morchén R, Diaz-Marrero AR, Ferndndez
JJ. Alciporin, a pore-forming protein as complementary defense mechanism in Millepora alcicornis. Front Mar Sci.
2022;9:914084. https://doi.org/10.3389/fmars.2022.914084.

35, Pancrazil, Ahmed H, Chimienti G, Montefalcone M. The Millepora zone is back: Recent findings from the northernmost
region of the Maldives. Divers. 2024;16:204. https://doi.org/10.3390/d16040204.

36. Pereira PHC, Leal ICS, de Aratjo ME, Souza AT. Feeding association between reef fishes and the fire coral Millepora spp.
(Cnidaria: Hydrozoa). Mar Biodivers Rec. 2012;5:e42. https://doi.org/10.1017/51755267212000073.

37. Pérez CD, Gomes PB. First record of the fireworm Hermodice carunculata (Annelida, Polychaeta) preying on colonies of
the fire coral Millepora alcicornis (Cnidaria, Hydrozoa). Biota Neotrop. 2012;12:217-9. https://doi.org/10.1590/51676-06032
012000200022.

38. R Core Team. (2026) R: A Language and Environment for Statistical Computing. R Foundation for Statistical Computing,
Vienna, Austria. https://www.R-project.org/

39. Razak TB, Hoeksema B. The hydrocoral genus Millepora (Hydrozoa: Capitata: Milleporidae) in Indonesia. Zool Verh.
2003;345:313-36.

40. Rice MM, Ezzat L, Burkepile DE. Corallivory in the Anthropocene: interactive effects of anthropogenic stressors and coral-
livory on coral reefs. Front Mar Sci. 2019;5:525. https://doi.org/10.3389/fmars.2018.00525.

41, Rummer JL, llling B. Coral reef fishes in a multi-stressor world. Fish Physiol. 2022,39:325-91. https://doi.org/10.1016/bs.fp.2
022.04.011.

42, Scaps P. Associations between the Scallop Pedum spondyloideum (Bivalvia, Pteriomorphia, Pectinidae) and Hard Corals
on the West Coast of Thailand. Zool Stud. 2011;50:466-74.

43, SchoepfV, Herler J, Zuschin M. Microhabitat use and prey selection of the coral-feeding snail Drupella cornus in the north-
ern Red Sea. Hydrobiol. 2010;641:45-57. https://doi.org/10.1007/510750-009-0053-X.

44, Shafir S, Gur O, Rinkevich B. A Drupella cornus outbreak in the northern Gulf of Eilat and changes in coral prey. Coral Reefs.
2008;27:379-379. https://doi.org/10.1007/500338-008-0353-z.

45, Tokeshi M, Daud JRP. Assessing feeding electivity in Acanthaster planci: a null model analysis. Coral Reefs. 2011,30:227-35.
https://doi.org/10.1007/500338-010-0693-3.

46. Tsang LM, Chan BKK, Shih FL, Chu KH, Chen A. Host-associated speciation in the coral barnacle Wanella milleporae (Cir-
ripedia: Pyrgomatidae) inhabiting the Millepora coral. Mol Ecol. 2009;18:1463-75. https://doi.org/10.1111/j.1365-294X.200
9.04090.x.

47. Turner SJ. Spatial variability in the abundance of the corallivorous gastropod Drupella cornus. Coral Reefs. 1994;13(1):41-8.
https://doi.org/10.1007/BF00426434.

48. Wilson EA, Powell EN, Ray SM. The effects of host density and parasite crowding on movement and patch formation of the
ectoparasitic snail, Boonea impressa: field and modelling results. J Anim Ecol. 1991,779-804. https://doi.org/10.2307/5414.

49. Witman JD. Effects of predation by the fireworm Hermodice carunculata on milleporid hydrocorals. Bull Mar Sci.
1988,42:446-58.

50.  WoRMS. (2025) Millepora Linnaeus, 1758. https.//www.marinespecies.org/aphia.php?p=taxdetails&id=205902. Accessed
07 November 2025.

51. Yap HT. Coral Reef Ecosystems. In: Meyers RA, editor. Encyclopedia of Sustainability Science and Technology. New York, NY:
Springer; 2012. https://doi.org/10.1007/978-1-4419-0851-3_728.

52. ZhangF, Jia X, Lin Z, Jiang Y, Qu M. The outbreak of Drupella snails and its catastrophic effects on coral reefs: a comprehen-
sive review. Front Mar Sci. 2024;10:1290001. https://doi.org/10.3389/fmars.2023.1290001.

53.  Zuschin M, Hohenegger J, Steininger F. Molluscan assemblages on coral reefs and associated hard substrata in the north-
ern Red Sea. Coral Reefs. 2001;20:107-16. https://doi.org/10.1007/5003380100140.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Page 10 of 10


https://doi.org/10.1242/jeb.074765
https://doi.org/10.1007/s00338-013-1010-8
https://doi.org/10.3389/fmars.2022.914084
https://doi.org/10.3390/d16040204
https://doi.org/10.1017/S1755267212000073
https://doi.org/10.1590/S1676-06032012000200022
https://doi.org/10.1590/S1676-06032012000200022
https://www.R-project.org/
https://doi.org/10.3389/fmars.2018.00525
https://doi.org/10.1016/bs.fp.2022.04.011
https://doi.org/10.1016/bs.fp.2022.04.011
https://doi.org/10.1007/s10750-009-0053-x
https://doi.org/10.1007/s00338-008-0353-z
https://doi.org/10.1007/s00338-010-0693-3
https://doi.org/10.1111/j.1365-294X.2009.04090.x
https://doi.org/10.1111/j.1365-294X.2009.04090.x
https://doi.org/10.1007/BF00426434
https://doi.org/10.2307/5414
https://www.marinespecies.org/aphia.php?p=taxdetails%26id=205902
https://doi.org/10.1007/978-1-4419-0851-3_728
https://doi.org/10.3389/fmars.2023.1290001
https://doi.org/10.1007/s003380100140

	﻿First reported field observations of ﻿Drupella spp.﻿ feeding on milleporids in Indo-Pacific reefs
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Materials and methods
	﻿2.1﻿ ﻿Sampling site
	﻿2.2﻿ ﻿Sampling method
	﻿2.3﻿ ﻿Statistical analyses

	﻿3﻿ ﻿Results
	﻿3.1﻿ ﻿Possible ontogenetic segregation and prey choice

	﻿4﻿ ﻿Discussion
	﻿4.1﻿ ﻿Microhabitat characteristics of Millepora as potential refugia
	﻿4.2﻿ ﻿Potential behavioural mechanism linking adult occupancy and movement
	﻿4.3﻿ ﻿Ecological implications for Millepora and associated reef communities

	﻿5﻿ ﻿Conclusion
	﻿References


