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3 CARIBBEAN CORAL REEFS

4 The sponge Xestospongia muta offers shelter to the stony coral
5 Madracis auretenra (Northwest Puerto Rico)
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10 Abstract Numerous species interactions abound within coral
11 reefs, resulting in either positive, negative, or neutral out-
12 comes. During an exploratory dive on the northwest coast of
13 Puerto Rico, divers observed a colonial field of the yellow
14 pencil coral,Madracis auretenra, engulfing a number of giant
15 barrel sponges, Xestospongia muta. This took place on a reef
16 with strong hydrodynamic forces. The nature of this interac-
17 tion is complex, andmay be an adaptive behavior for the coral,
18 since the sponge offers shelter, additional substrate, and expo-
19 sure to inhalant currents that may carry food and nutrients.
20 This comes at an expense for the sponge, since it has to mod-
21 ify its typical morphology to accommodate the coral’s growth.

22 Keywords Barrel sponge . Yellow pencil coral . Caribbean .

23 Coral reefs . Symbiotic interaction

24 The structural plasticity of marine sponges pre-adapts them
25 to collaborate in intimate symbiotic interactions with a
26 multi tude of other reef organisms (Wulff 2006).
27 Specifically, the giant barrel sponge, Xestospongia muta
28 (Schmidt, 1870), is the largest and the second most com-
29 mon sponge species in the Caribbean, with an intricate
30 vase morphology (McMurray et al. 2008; Loh and Pawlik
31 2014). Within Puerto Rico and other parts of the
32 Caribbean, it usually develops pronounced laminated ver-
33 tical projections (Fig. 1). This sponge acts as a bio-engi-
34 neer, creating habitat heterogeneity and positive feedback

35loops, which provide refuge from physical stress for other
36organisms in harsh environments (Stachowicz 2001;
37McMurray et al. 2008).
38During an exploratory shore dive at the northwest coast of
39Puerto Rico (18°27.470’ N, 67°10.060’W), a large aggrega-
40tion of the yellow pencil coral, Madracis auretenra Locke,
41Weil, and Coates, 2007, was discovered growing at a depth
42range of 6–8 m, in a slightly sloped reef exposed to strong
43currents and wave action. Within this field,M. auretenra was
44commonly observed attached to and densely crowded be-
45tween the ridges on the vertical walls of several giant barrel
46sponges (Fig. 1a, b). Interactions where corals outcompete and
47take advantage of a sponge’s morphological structure, such as
48in the present observation, have rarely been reported.
49Examples of this are mobile mushroom corals overtopping
50and damaging the coral-killing sponge Chalinula milnei de
51Laubenfels, 1954 (Hoeksema et al. 2014), the stony coral
52Montipora aequituberculata (Bernard, 1897) overgrowing
53the aggressive sponge Terpios hoshinota Rützler and Muzik,
541993 (Elliott et al. 2016), and lettuce corals of the family
55Agariciidae overgrowing the tube sponge Agelas conifera
56Schmidt, 1870 (García-Hernández et al. 2016). To our knowl-
57edge, this is the first report of a stony coral engulfing sponges
58at such a large scale.
59A possible explanation for M. auretenra’s engulfing
60strategy is that X. muta confers stability and refuge from
61physical stress induced by strong currents experienced on
62this particular reef. In addition, the water circulation abil-
63ities of the barrel sponge may enhance nutrient and food
64uptake of the coral. However, previous research has shown
65that zoantharian colonization on X. muta can severely re-
66duce its pumping volume (up to 75 %) and greatly modify
67the sponge’s morphology (Lewis and Finelli 2014). We
68observed a similar change in sponge morphology with
69shorter sponge height and a narrower osculum, as well as
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70 the addition of multiple columnar projections growing
71 from the exterior ridges, terminating in exhalent pores
72 (Fig. 1c, d). The changes in X. muta’s typical upright vase
73 morphology could be the result of reduced water pumping
74 caused by the growth of M. auretenra, similar to the ob-
75 servations by Lewis and Finelli (2014). Overall, we believe
76 that the regeneration capacity of both the sponge (Gilliam
77 et al. 2008) and coral (Bak and Criens 1981) predisposes
78 them to intimate symbiotic relationships, as originally hy-
79 pothesized by Wulff (1985). Long-term studies and de-
80 tailed observations are needed to assess the exact nature

81of this symbiosis and to determine possible abiotic and
82biotic forces driving this association.
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Fig. 1 Interactions betweenMadracis auretenra and Xestospongia muta.
a, b Small colonies of M. auretenra attached to X. muta. c M. auretenra
growing within the outer lamellate projections of X. muta. d Modified
X. muta morphology with multiple columnar projections extending from
the laminated ridges, terminating in exhalent pores
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