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Abstract

This study presents the description of two Callyspongia species new to science, and the distribution of all Callyspongia

species recorded during the first joint Cuba–U.S. expedition to characterize Cuban mesophotic coral ecosystems (May–

June 2017). Additionally, we propose a key to identify thin branching species of the genus in the Greater Caribbean. The 

observations here presented are the result of underwater explorations with the Mohawk Remotely Operated Vehicle dives 

at 35 sites around the island, at depths of 25–188 m, recording images and videos, and collecting specimens. The depth 

range of five species of Callyspongia, reported before in Cuba, has been extended to deeper waters. Two specimens of 

branching Callyspongia were collected and described: Callyspongia (Callyspongia) pedroi sp. nov. and Callyspongia 

(Cladochalina) alcoladoi sp. nov. Morphometric comparisons of external and skeletal traits show clear differences with 

the other Callyspongia species from the Central West Atlantic with a similar thin branching habit. Callyspongia (C.) pe-

droi sp. nov. consists of pinkish delicate cylindrical microconulose branches (3–6 mm in diameter, 10–14 cm long) that 

rarely anastomose, with relatively large oval oscules (1–3 mm in diameter), and a skeleton dominated by primary and sec-

ondary fiber reticulations, discretely cored by fusiform oxeas. Callyspongia (C.) alcoladoi sp. nov. consists of grayish, 

smooth thin branches (3–8 mm in diameter, 20–30 cm long), profusely dividing and occasionally anastomosing, with few 

spiny projections (2–4 mm wide, 2–4 cm long). Its skeleton includes a highly developed ectosomal tertiary reticulation 

within the secondary and primary reticulation, and fibers discretely cored by predominant mucronate oxeas. Clear mor-

phometric differences of spicules and their skeletal reticulation distinguish these species from the other six thinly branch-

ing Callyspongia species known from the Caribbean.

Key words: taxonomy, Porifera, Callyspongiidae, Callyspongia pedroi sp. nov., Callyspongia alcoladoi sp. nov., Carib-

bean

Resumen

Este estudio presenta la descripción de dos especies de Callyspongia nuevas para la ciencia, y la distribución de todas las 

especies de Callyspongia registradas durante la primera expedición conjunta Cuba–EE.UU. para caracterizar a los eco-

sistemas coralinos mesofóticos cubanos (mayo–junio de 2017). Además, se propone una clave para identificar a las espe-

cies ramosas del género en el Gran Caribe. Las observaciones aquí presentadas son el resultado de las exploraciones 

submarinas realizadas con el Mohawk Remotely Operated Vehicle en 35 sitios alrededor de la isla, a profundidades de 25–

188 m, grabando imágenes y videos, y colectando especímenes. El rango de profundidad de cinco especies de Callyspon-

gia, reportadas anteriormente para Cuba, se extendió a aguas más profundas. Se colectaron y describieron dos espe-

címenes de Callyspongia ramosas: Callyspongia (Callyspongia) pedroi sp. nov. y Callyspongia (Cladochalina) alcoladoi

sp. nov. Las comparaciones morfométricas de los rasgos externos y esqueléticos muestran claras diferencias con las otras 

especies de Callyspongia del Atlántico Centro-Occidental con similar hábito ramoso–fino. Callyspongia (C.) pedroi sp. 

nov consiste en ramas rosáceas delicadas, cilíndricas y microconulosas (3–6 mm de diámetro, 10–14 cm de largo) que 

raramente se anastomosan, con óculos ovales relativamente grandes (1–3 mm de ancho), y el esqueleto dominado por una 

reticulación de fibras primarias y secundarias, conteniendo discretas oxeas fusiformes. Callyspongia (C.) alcoladoi sp. 

nov. consiste en ramas grisáceas lisas y delgadas (3–8 mm de diámetro, 20–30 cm de largo), que se dividen profusamente 

y ocasionalmente se anastomosan, con algunas proyecciones de aspecto espinoso (2–4 mm de ancho, 2–4 cm de largo). 
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Su esqueleto presenta una reticulación ectosomal terciaria bien desarrollada, dentro de la reticulación secundaria y prima-

ria, y fibras que contienen predominantemente discretas oxeas mucronadas. Las claras diferencias morfométricas de sus 

espículas y de su reticulación esquelética, distinguen a estas especies de las otras seis especies de Callyspongia ramosas-

finas del Caribe.

Palabras clave: Taxonomía, Porifera, Callyspongiidae, Callyspongia pedroi sp. nov., Callyspongia alcoladoi sp. nov., 

Caribe

Introduction

Mesophotic reefs represent a continuum from shallow reefs occurring in tropical and subtropical regions extending 

from 30–45 m to 150 m (Baker et al. 2016; Turner et al. 2017). They are known to harbor high benthic diversity, 

some shared with shallow reefs and some exclusive to these ecosystems (Baker et al. 2016; Pomponi et al. 2018; 

Reed et al. 2018). Sponges constitute a dominant component of mesophotic reefs because of their species richness 

and their number of individuals (Slattery & Lesser 2012; Van Soest et al. 2014; Reed et al. 2018). In the Caribbean, 

it has been shown that sponge growth is higher on mesophotic reefs than on shallow reefs, and that diversity and 

abundance increase with depth (Liddell et al. 1997; Pawlik et al. 2013; Slattery & Lesser, 2015; Baker et al. 2016). 

Our knowledge about the composition and role of sponges on mesophotic reefs is incomplete, despite their 

suspected value for predicting threats to and environmental condition of these ecosystems (Lesser et al. 2009; 

Baker et al. 2016; Pomponi et al. 2018). 

Pomponi et al. (2018) list literature reports of 241 sponge species from mesophotic reefs of the greater 

Caribbean, with 141 reported for the Greater Antilles (Cuba, Jamaica, Puerto Rico and Cayman Islands). However, 

preliminary results from the exploration of mesophotic reefs at 35 localities around Cuba showed 296 sponge taxa 

(Reed et al. 2018), indicating a gross current underestimate of Porifera biodiversity and the high probability to find 

new species. It is important to note that 25% of those morphospecies distinguished could only be assigned to a 

single class (i.e., Demospongiae) and a single order (i.e., Haplosclerida) or a single family (i.e., Petrosiidae.). This 

probably indicates that most species on mesophotic reefs are little known or new to science. Alcolado (2002; 

2007), who described 263–280 sponge species in Cuba, indicates that there are probably many species to be 

described, particularly on reefs and in deep waters. 

The genus Callyspongia Duchassing & Michelotti 1864 (Demospongiae, Haplosclerida, Callyspongiidae) is 

distributed throughout most tropical, temperate and cold waters; its species are frequently observed in the Eastern 

Pacific, Eastern South America, West Indies, West and South Africa, the Mediterranean Atlantic region, Indo–

Malaysia, from Japan to China, and in the South and North-East and West Australian and New Zealand regions 

(Desqueyroux–Faúndez & Valentine 2002). In all, 261 species have been described in this genus, most inhabiting 

shallow waters (Desqueyroux–Faúndez & Valentine 2002; Van Soest et al. 2018), and ~180 of these have been 

accepted after critical review by taxonomists. Pomponi et al. (2018) report three species from mesophotic reefs in 

the Caribbean, Callyspongia (C.) densasclera Lehnert & Van Soest, 1999, Callyspongia cf. pallida Hechtel 1965, 

and Callyspongia (C.) plicifera (Lamarck 1814), and one species from Guyana, Callyspongia (C.) scutica Van 

Soest 2017. Eight species of Callyspongia have been reported from Cuban waters, making it a genus that is among 

the top five in species richness among all Cuban Porifera (Alcolado 2002; 2007).

During an expedition to Cuban mesophotic reefs, conducted in 2017 as a binational collaboration between 

Cuban and U.S. institutions, two very thin, rod shaped sponges, later identified as Callyspongia spp., were 

collected (Reed et al. 2018). There are currently six Callyspongia species with thin ramose habits described in the 

Central West Atlantic. These species are rare in abundance on shallow reefs, and their descriptions are published in 

a series of monographs that range from De Laubenfels (1936) to Van Soest (2017). 

Our goal is to provide an inventory of the Callyspongia species found on Cuban mesophotic reefs, and to 

describe two species new to science: Callyspongia (Callyspongia) pedroi sp. nov. and Callyspongia 

(Cladochalina) alcoladoi sp. nov. We have created a simplified key to distinguish the rare ropey-branching 

Callyspongia spp. that inhabit Greater Caribbean coral reefs. 
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Materials and methods 

Area of study. A joint Cuba–U.S. expedition was conducted May 14–June 12, 2017 to characterize for the first 

time the mesophotic coral ecosystems (MCEs) along the entire coastline of Cuba. Mohawk Remotely Operated 

Vehicle (ROV) dives at 35 sites (total transit around the island ~2778 km, depths 25–188 m) confirmed the 

presence of MCEs on all coasts of Cuba (Table 1). Topographically, the most conspicuous features of most dive 

sites were the deep island slope (125–>150 m), vertical wall (50–125 m), and deep fringing reef (30–50 m). In 

addition, dives were conducted on the slopes of two seamounts, Banco de San Antonio and Banco Silvertown 

(more details and map of the expedition track in Reed et al. 2018). 

Collection methods. The Mohawk ROV was equipped with an Insite Pacific Mini Zeus high–definition 

CMOS color zoom camera, and a Kongsberg Maritime OE14–408 camera, both with 10 cm parallel lasers for scale 

(green still, red video). The ROV had a collection skid, consisting of a small 5–function manipulator, five suction 

buckets, and a thermally insulated biobox. ROV dives transected and documented habitat and species with 103 

hours of high–definition video and 21146 digital images, and collected approximately 475 specimens of benthic 

macro–invertebrates and macro–algae, of which 117 were sponges. Sponges collected include two branching 

specimens of Callyspongia that were photographed both in situ and in the ship’s lab, and then preserved in 70% 

ethanol. Both specimens have been deposited in the collections of Acuario Nacional de Cuba (ANC, Havana, 

Cuba). 

Data processing & systematic descriptions. Metadata and habitat dive notes, including taxonomic 

identifications of specimens, were recorded during the dive into a Microsoft Access® database, which links to the 

ROV navigation data. From the images and Microsoft Access® database, species of Callyspongia were recorded 

by sites, including their depths. Systematic criteria for Callyspongia species identifications were adopted from 

Caribbean monographs, such as De Laubenfels (1936), Wiedenmayer (1977), and Van Soest (1980), and 

supplemented by data given in the World Porifera Database (Van Soest et al. 2018). 

Depths registered for each Callyspongia species found during the expedition were compared with previously 

obtained information about Cuban sponges (unpublished data of Dr. P. M. Alcolado, and Porifera Microsoft 

Access® database, collections of Acuario Nacional de Cuba), and with references to the Central West Atlantic 

region (De Laubenfels 1936; Lehner & Van Soest 1998; 1999; Pulitzer–Finali 1986; Rützler et al. 2009; Van Soest 

1980; 2017; Wiedenmayer 1977).

For describing the external morphology of specimens, photographic images were reviewed to analyze habit, 

structure, and color. Tissue fragments of each specimen were prepared for spicule and skeletal architecture studies 

(Díaz, 2007). Measurements of the spicules (length x width in μm, minimum–average–maximum) were limited to 

25 for each sample, and only fully developed spicules were measured. Some fragments of both specimens were 

frozen, and thick sections were made by hand; typically, sections tangential and perpendicular to the surface were 

made. Skeletal structure was described, including measurements of fiber thickness (in μm) and mesh diameter (in 

μm), 10–20 each. Numbers of spicules coring the fibers were noted from each fiber type. All measurements and 

descriptions were made using light microscopy.

In order to compare our new species with other thin, stringy, and branching described Callyspongia spp., 

comparative morphometric tables were prepared (Tables 3, 4) and a key to the taxonomic identification of all 

similarly shaped Callyspongia species from the Central West Atlantic Atlantic is proposed. 

Results

Mesophotic sponges of the genus Callyspongia from Cuba. During the Cuban mesophotic coral reef exploration 

of 2017, 296 sponge species were distinguished by their external morphology. Initially nine of these species were 

recognized as Callyspongia spp. (Reed et al. 2018), but after a more detailed subsequent analysis, seven species of 

Callyspongia were identified, which five as previously described species. Among 118 samples of sponges collected 

during this expedition, two Callyspongia species studied were undescribed species. These two are described below 

and named Callyspongia (Callyspongia) pedroi sp. nov. and Callyspongia (Cladochalina) alcoladoi sp. nov. The 

distribution of all seven species of Callyspongia reported from Cuba is summarized in Table 2.
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To differentiate the two new species collected in Cuba, a morphometric comparison of external characteristics 

(Table 3) and spicules and skeletal characteristics, respectively, (Table 4) of the collected specimens and all other 

Callyspongia species from the CW Atlantic with a similar thin branching habit was conducted.

Order Haplosclerida Topsent, 1928

Family Callyspongiidae de Laubenfels, 1936

Genus Callyspongia Duchassaing & Michelotti, 1864

Type species: Callyspongia fallax Duchassaing & Michelotti, 1864 (by subsequent designation; Burton 1934).

Diagnosis: Growth form varying greatly, from massive to ramose, lamellate, foliaceous to infundibuliform, tubular 

or lobate, repent or erect. Ectosomal skeleton a tangential network formed by secondary and, in places, finer 

tertiary fibers (triple mesh ectosomal layer), or less ramified and with regular size of mesh (single mesh ectosomal 

layer). Choanosomal skeleton, a well–developed network of primary longitudinal fibers, fasciculated or non–

fasciculated, spongin sheath always present. Primary fibers ramified to form secondary and tertiary fine fibers and 

a tertiary choanosomal network, or non–ramified, connected by short, parallel, non–ramified, secondary fibers. 

There may be a peripheral condensation of the choanosomal skeleton (Desqueyroux–Faúndez & Valentine 2002).

Callyspongia (Callyspongia) pedroi sp. nov.

(Figs. 1a–e, 2a–d)

Material examined. Holotype: ANC 02.034, Cuba, Joint Cuba–U.S. Expedition R/V F.G. Walton Smith, site C–

12A, Faro Roncali (W coast, Cuba), 21.868604º N 84.962657º W, depth 62.5 m, mesophotic coral reef, 22 May 

2017, Collectors: M. C. Díaz & L. Busutil.

Description. External morphology: Delicate cylindrical branches (3–6 mm in diameter, 10–14 cm long) that 

rarely anastomose, smooth surface to the naked eye, microconulose when observed microscopically (Fig. 1a–e). 

No distinct base, but specimens attach to the substrate at a few points. Oscules 1–3 mm in diameter (Fig. 1d–e), 

oval and flush with the surface, separated by 3–4 mm, arranged in rows on one side of the branch. The diameter at 

the tips sharply decreases, ending always in a pointed, bent end. Color light reddish to pink externally, tan 

internally. Tan in alcohol. Smooth surface, but rough to the touch. Soft, flimsy in consistency. No sand or foreign 

material on the surface. Subdermal round cavities (0.5–1 mm), abundant throughout the body, are evident to the 

naked eye (Fig. 1d).

Spicules: Fusiform oxeas (Fig. 2d), 60–82.4–100 x 1.25–2.5–5 µm.

Skeleton: Ectosome and choanosome have well–developed primary and secondary tangential fibers (Fig. 2a–

c); no tertiaries can be distinguished. Primary fibers (20–40 µm in diameter); secondary fibers (10–15 µm in 

diameter). In the ectosome, large meshes (120–425 µm in diameter) and smaller meshes (50–350 µm). In the 

choanosome, a longitudinal section of the branch shows a peripheral condensation of the skeleton, with regular and 

condensed meshes at the surface that become more variable towards the interior of the branch. Meshes are angular, 

with various shapes ranging from triangular, to square or polygonal. Large primary meshes range from 200–500 

µm diameter, while smaller secondary meshes are 40–330 µm. All fibers are cored, primaries with 1–6 spicules, 

and secondaries with 1–3 spicules (Fig. 2c). The presence of a peripheral condensation of the reticulation, and 

overall skeletal morphology indicates the closeness of this species with the subgenus Callyspongia Duchassaing & 

Michelotti, 1864.

Distribution and ecology. Northwest, west, southwest, southeast and northeast coasts of Cuba (Table 2), 

mesophotic coral reef, depth range 44.4–102.4 m. At site C–50 (Table 1, depth 91.1 m) another specimen of similar 

size (12 cm long) and pink in color, similar to the holotype (Fig. 1b), was observed but not collected.

Remarks. Based on external morphology, primarily the delicate nature of the branches, Callyspongia (C.)

pedroi sp. nov. is similar to Callyspongia arcesiosa De Laubenfels, 1936 and Callyspongia (C.) densasclera 

Lehnert & Van Soest, 1999. However, Callyspongia (C.) pedroi sp. nov. differs from Callyspongia arcesiosa by 
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the larger size of its fibers, and the diameter of the meshes that are at least double in size. The spicules of 

Callyspongia (C.) pedroi sp. nov. are 30% of the size of the spicules of Callyspongia (C.) densasclera, which is 

also described as having an abnormally dense conglomeration of spicules (measuring 184–232 x 6.5–8 μm) in the 

fibers, a fact not observed for Callyspongia (C.) pedroi sp. nov. Callyspongia (C.) densasclera has hastate oxeas, 

occasionally styles, while in Callyspongia (C.) pedroi sp. nov., oxeas are always fusiform (Tables 3, 4).

FIGURE 1. Callyspongia (C.) pedroi sp. nov. a) Holotype in live habit b) Other specimen in live habit, but not collected c-d) 

Holotype on deck e) Microconulose surface, and oval flushed osculum.
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FIGURE 2. Callyspongia (C.) pedroi sp. nov. a) Perpendicular section of skeleton showing peripheral condensation of reticle 

(4X) b) Ectosome showing large meshes and spiny termination of the skeleton on the surface (20X) c) Fibers discretely cored 

(20X) d) Fusiform oxeas (400X).

Callyspongia (Cladochalina) alcoladoi sp. nov. 

(Figs. 3a–e, 4a–d)

Material examined. Holotype: ANC 02.035, Cuba, Joint Cuba–U.S. Expedition R/V F.G. Walton Smith, site C–

53B, Punta del Fraile (NW Punta Maisí, Eastern tip of Cuba), 20.323166º N 74.232412º W, depth 51.5 m, 

mesophotic coral reef, 5 June 2017, Collectors: M.C. Díaz & L. Busutil.
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FIGURE 3. Callyspongia (C.) alcoladoi sp. nov. a) Holotype in live habit b) Other specimen in live habit, but not collected c-

d) Holotype on deck e) Very smooth surface and round osculum, slightly sunken.
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FIGURE 4. Callyspongia (C.) alcoladoi sp. nov. a) Tangential section of ectosome (4X) b) Longitudinal section shows 

primary, secondary, and tertiary fibers (4X) c) Fibers discretely cored (20X) d) Mucronate oxea (400X).

Description. External morphology: Delicate, smooth ropey and cylindrical branches (3–8 mm in diameter, 20–

30 cm long), profusely branching and anastomosing, with a few spiny projections (2–4 mm wide, 2–4 cm long) that 

occasionally arise from the branches. The diameter is variable along the length of the branches, sharply decreasing 

at the tips, ending always in pointed ends (Fig. 3a–e). No distinct base, but specimens fixed to the substrate in two 

or three points. Oscules (1–2 mm in diameter) round and slightly sunken in relation to the surface (Fig. 3d–e), 

located in rows on one side of the branch, at variable positions (0.2–2 cm apart). Color gray-pinkish externally, tan 

internally. Tan in alcohol. Very smooth surface, visually and to the touch. Firm but compressible in consistency. No 
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sand or foreign material on the surface. Abundant subdermal round cavities (0.25–0.8 mm) throughout the sponge 

are visible to the naked eye (Fig. 3d).

Spicules: Oxeas (Fig. 4d), mostly mucronate, few fusiform, 67.6–73.3–85 x 1.5–2.3–3 µm. 

Skeleton: Ectosome well–developed primary, secondary and tertiary tangential reticulation (Fig. 4 a–c). 

Primary fibers (30–150 µm in diameter), secondary fibers (15–30 µm) and tertiary fibers (8–16 µm), with primary 

meshes (80–250 µm), secondary meshes (70–210 µm) and tertiary meshes (30–70 µm). In the choanosome, a 

longitudinal section of the branch shows primary fibers (30–110 µm in diameter) that run longitudinally along the 

branches and are connected by secondary fibers (8–25 µm). Primaries occasionally anastomose forming wide, 

large meshes (60–500 µm), while secondary or smaller, more abundant meshes (40–200 µm) occur within them. 

Meshes are angular with various shapes ranging from triangular, to square or polygonal. Only primary and 

secondary fibers are cored, primaries with 1–6 spicules, and secondaries with 1–2 spicules (Fig. 4c). The 

pronounced development of a tertiary reticulation in the ectosome suggests the inclusion of this species in the 

subgenus Cladochalina Carter, 1885, despite the smooth surface of this species.

Distribution and ecology. East wall of Bahía de Cochinos (S coast of Cuba) and Punta del Fraile (NW Punta 

Maisí, Eastern tip of Cuba)(Table 2), mesophotic coral reef, depth range: 51.5–73.4 m. A larger specimen (approx. 

1 m long) highly ramified and yellowish in color (Fig. 3b) was observed but not collected. 

Remarks. Callyspongia (C.) alcoladoi sp. nov. does not represent the typical Cladochalina, which is 

characterized, by having the primaries forming bundles or fibrofascicles, and usually have species with spinose 

surface projections (i.e. mention here a couple of common Cladochalina species with spiny projections). However, 

the highly developed tertiary reticulation in the ectosome (typical among Cladochalina species), and the lack of a 

peripheral condensation in the reticle typical of the subgenus Callyspongia support the closer similarity of 

Callyspongia (C.) alcoladoi sp. nov. to this subgenus. The occasional spinose projections observed in 

Callyspongia (C.) alcoladoi sp. nov. may represent certain similarity to the spinose projections found in 

Cladochalina species. A comparative molecular study is necessary to validate the phylogenetic value of the current 

subgenera classification and the evolutionary relationships within the Callyspongia genus. 

Callyspongia (C.) pedroi sp. nov., Callyspongia (C.) alcoladoi sp. nov. and Callyspongia (C.) strongylophora

Hartman, 1955 have similar characteristics, such as lack of a distinct base, and branches with oscules arranged in 

rows. However, Callyspongia (C.) strongylophora forms a tangled mass of irregularly anastomosing and dividing 

branches, with strongylote spicules, while the other two species are branching, rarely anastomosing, and have 

oxeas as spicules (Tables 3, 4).

Callyspongia (C.) alcoladoi sp. nov. and Callyspongia (C.) scutica Van Soest, 2017 are close in morphology, 

due to their smooth surface and pointed ends of the branches, but Callyspongia (C.) scutica branches are often 

somewhat flattened, with a tendency to have the branches in one plane, while Callyspongia (C.) alcoladoi sp. nov.

has cylindrical branches, and branches in multiple planes. Furthermore, the primaries of Callyspongia (C.)

alcoladoi sp. nov. in the ectosome are much thicker than those ones of Callyspongia (C.) scutica, and the fusiform 

oxeas are much larger in Callyspongia (C.) scutica (Tables 3, 4). 

Etymology. Both species are dedicated to Dr. Pedro M. Alcolado, who dedicated his life to the study of marine 

sponges and made important contributions to the knowledge of Caribbean sponge taxonomy and ecology. 

Key to branching Callyspongia species

(1) Surface thorny to spiky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

- Surface smooth to microconulose or microhispid, never thorny  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(2) Short branches with various diameters (3–10 mm). Spicules hastate oxeas, occasionally styles (184–232 x 6.5–8 µm) . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . C. (Callyspongia) densasclera

- Long, single or multiple branches, mostly erect (5–30 mm in diameter). Spicules oxeas (60–130 x 2–6 µm) . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . C. (Cladochalina) armigera

(3) Branches depart from basal mass or a tangled mass of branches. Spicules strongylote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

- Branches dividing or rarely anastomosing. Spicules oxeas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

(4) Branches depart from basal mass, not tangled, 6–15 mm in diameter . . . . . . . . . . . . . . . . . . . . . . . C. (Cladochalina) tenerrima

- Tangled mass of branches, 2–4 mm in diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. (Callyspongia) strongylophora

(5) Greenish blue, very thin digitate branches, 5 mm in diameter, 12 cm long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. arcesiosa 

- Branches with pointed ends, 3–10 mm in diameter, primaries >25 µm wide, secondaries >1µm wide. . . . . . . . . . . . . . . . . . . . 6

(6) Long branches, often somewhat flattened, with a tendency for the branches to be in one plane . . . . . C. (Callyspongia) scutica
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- Delicate cylindrical branches without distinct base, but fixed to the substrate at a few points  . . . . . . . . . . . . . . . . . . . . . . . . . . 7

(7) Color light reddish to pink. Skeleton without ectosomal tertiary reticulation  . . . . . . . . . . . . . C. (Callyspongia) pedroi sp. nov.

- Color gray pinkish or light yellow. Branches with few spiny looking projections (2–4 mm width, 2–4 cm long). Ectosome with 

well–developed tertiary reticulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. (Cladochalina) alcoladoi sp. nov.

Discussion

The genus Callyspongia has an extensive distribution along the Cuban coast, with its seven species found in 23 of 

the 35 studied sites (65.7%) (Table 2). From 10 species listed in Cuba (Alcolado 2002; 2007; present work): two 

occur exclusively in shallow waters, six in both shallow and mesophotic depths, and two are exclusively 

mesophotic (Table 5). Callyspongia (C.) pedroi sp. nov. is the Callyspongia species with second widest 

distribution (12 of 35 sites studied, 34.3%), and the second deepest Callyspongia species. Callyspongia (C.) 

plicifera is the most widely distributed species (16 of 35 sites, 45.7%), and occurring at greater depths. 

The present work characterizes two new Callyspongia species, Callyspongia (C.) pedroi sp. nov. and 

Callyspongia (C.) alcoladoi sp. nov., thus increasing from 8 to 10 the number of Callyspongia species recognized 

for Cuba (Table 5). 

The occurrence of thin branching Callyspongia specimens, rare but widely distributed along the mesophotic 

Cuban reefs, was the stimulus for closely examining the taxonomic features that distinguish these species that are 

seldom described in regional sponge studies. The goal of the expedition during which these samples were collected 

was to characterize mesophotic reefs around the coast of Cuba. Sample collections were a lower priority; sponges 

that appeared to be different from those already known were collected using the ROV. The two specimens collected 

were initially believed to belong to a single species of Callyspongia. Further characterization and close comparison 

of a complete set of morphological features showed clear differences between the two specimens, indicating as 

well that they do not conform to any of the previously described thin ropey Callyspongia species from the 

Caribbean (Tables 3, 4). Furthermore, the skeletal architecture shows affinities with different Callyspongia

subgenera, Callyspongia and Cladochalina.

The depth distribution records of five species were extended in the present survey. The depth range of 

Callyspongia (C.) armigera (Duchassaing & Michelotti, 1864) is extended from 45 m to 81.3 m deep, 

Callyspongia (C.) fallax from 20 m to 64.4 m, Callyspongia (C.) pallida from 3 to 64 m, Callyspongia (C.) 

plicifera from 40 m to 172.2 m and Callyspongia (C.) vaginalis (Lamarck, 1814) from 70 to 80.4 m (Table 5). 

Future collection of these Callyspongia species will allow further studies that may include histology, 

ultrastructural, and genetic barcoding. These studies will reinforce a clear delimitation of these unique and rare 

Callyspongia species common in deeper mesophotic reefs. 

Acknowledgements

This research was supported by the NOAA Office of Ocean Exploration and Research under award number 

NA14OAR4320260 to the Cooperative Institute for Ocean Exploration, Research, and Technology (CIOERT) at 

Harbor Branch Oceanographic Institute–Florida Atlantic University (HBOI–FAU), and by the NOAA Pacific 

Marine Environmental Laboratory under award number NA150AR4320064 to the Cooperative Institute for Marine 

and Atmospheric Studies (CIMAS) at the University of Miami. This expedition was conducted in support of the 

Joint Statement between the United States of America and the Republic of Cuba on Cooperation on Environmental 

Protection (November 24, 2015) and the Memorandum of Understanding between the United States National 

Oceanic and Atmospheric Administration, the U.S. National Park Service, and Cuba’s Centro Nacional de Áreas 

Protegidas. We thank our collaborators at Cuban institutions: Centro Nacional de Áreas Protegidas, Centro de 

Investigaciones Marinas–Universidad de La Habana CIM–UH, Instituto de Ciencias del Mar, Acuario Nacional de 

Cuba, Geocuba Estudios Marinos, and Centro de Inspección y Control Ambiental. We thank the expedition co–

chief scientists, Professor John K. Reed (HBOI–FAU) and Dr. Patricia Gonzalez Diaz (CIM–UH). We thank the 

captain and crew of the University of Miami R/V F.G. Walton Smith and Lance Horn and Jason White, ROV 

operators from the University of North Carolina at Wilmington (UNCW–CIOERT) Undersea Vehicle Program for 

their excellent work at sea during the expedition. We thank Dr. Pedro Chevalier and Mileidy Soto for providing 

access to data on samples of Callyspongia deposited in the collections of the National Aquarium of Cuba. This is a 

HBOI contribution number 2182.



BUSUTIL ET AL.
92  ·  Zootaxa 4466 (1)  © 2018 Magnolia Press

 TA
BL

E 
5.

 S
pe

ci
es

 o
f 

th
e 

ge
nu

s 
Ca

lly
sp

on
gi

a 
d

es
cr

ib
ed

 f
o

r 
C

ub
a,

 w
it

h 
it

s 
d

is
tr

ib
u

ti
on

 i
n 

sh
al

lo
w

 w
at

er
s 

(S
 =

 0
–3

0 
m

) 
an

d
 m

es
o

ph
ot

ic
 (

M
 =

>
3

0–
15

0 
m

);
 a

nd
 t

h
e 

de
p

th
 r

an
ge

s 
(D

R
) 

re
po

rt
ed

 f
o

r 

C
u

ba
 p

re
vi

ou
sl

y 
an

d 
in

 t
h

e 
p

re
se

n
t 

st
ud

y;
 a

n
d 

fo
r 

th
e 

C
en

tr
al

 W
es

t 
A

tl
an

ti
c 

re
gi

o
n 

ac
co

rd
in

g 
to

 t
he

 l
it

er
at

u
re

. 
* 

=
 S

p
ec

ie
s 

fo
r 

w
h

ic
h

 r
ec

o
rd

s 
o

f 
d

ep
th

 r
an

ge
 i

n
cr

ea
se

d.
 T

h
e 

d
ep

th
s 

in
 b

ol
d 

ar
e 

re
co

rd
s 

fo
r 

th
e 

re
gi

o
n.

 R
ef

 =
 R

ef
er

en
ce

s.
 

S
p

ec
ie

s 
C

u
b

a 
(1

) 
C

u
b

a 
(P

re
se

n
t)

 
C

W
 A

tl
an

ti
c 

S
 

M
 

D
R

 (
m

) 
S

 
M

 
D

R
 (

m
) 

S
 

M
 

D
R

 (
m

) 
R

ef
 

Ca
lly

sp
on

gi
a 

(C
.) 

al
co

la
do

i s
p.

 n
o

v.
 

 
 

 
 

X
 

5
1.

5
–7

3
.4

 
 

 
 

 

Ca
lly

sp
on

gi
a 

ar
ce

sio
sa

  
X

 
 

0
.5

–
7

  
 

 
 

U
K

 
2 

Ca
lly

sp
on

gi
a 

(C
.) 

ar
mi

ge
ra

* 
X

 
X

 
2

–
45

 
 

X
 

3
1.

1
–8

1.
3 

X
 

X
 

4–
48

  
6

 

Ca
lly

sp
on

gi
a 

(C
.) 

de
bi

lis
  

- 
 

 
  

X
 

 
0–

20
 

9
 

Ca
lly

sp
on

gi
a 

(C
.) 

fa
lla

x*
 

X
 

 
1–

20
  

 
X

 
3

3–
64

.4
 

X
 

 
2

–
6 

  
   

   
  

   

3
–1

8 
   

   
 

1
0–

15
  

7
   

   
   

  
   

   
  

 

6
   

   
   

  
   

 5
,3

 

Ca
lly

sp
on

gi
a 

(C
.) 

pa
lli

da
* 

X
 

 
3

 
 

X
 

64
.3

 
X

 
X

 
1

–
2,

5
   

   
  

   
   

  
   

 

2
5–

62
  

7
   

   
   

  
   

   
   

8
 

Ca
lly

sp
on

gi
a 

(C
.) 

pl
ici

fer
a*

 
X

 
X

 
6–

40
   

 
X

 
3

4
.3

–1
72

.2
 

X
 

X
 

5
–1

8 
   

   
 

1
5 

   
   

  
   

 

1
0–

25
   

  

7
0–

10
7 

 

6
   

   
   

  
   

   
  

3
   

   
   

  

7
,5

   
   

  
   

   

4
 

Ca
lly

sp
on

gi
a 

(C
.) 

ten
er

rim
a 

 
X

 
X

 
1

5–
70

  
 

 
 

X
 

 
2–

4 
5

 

Ca
lly

sp
on

gi
a 

(C
.) 

va
gi

na
lis

* 
X

 
X

 
1–

70
  

X
 

X
 

2
3.

4
–8

0.
4 

X
 

X
 

2–
4 

   
  

   
   

  
  

8
–3

5 
   

   

 2
–7

0
  

5
   

   
   

  
   

 

7
   

   
   

  
   

   
  

 

6
 

Ca
lly

sp
on

gi
a 

(C
.) 

pe
dr

oi
 s

p.
 n

o
v.

 
 

 
 

 
X

 
44

.4
–1

02
.4

  
 

 
 

 

1
. A

lc
o

la
do

 (
2

00
2;

 2
00

7;
 u

np
ub

li
sh

ed
 d

at
a)

 &
P

o
ri

fe
ra

 M
ic

ro
so

ft
 A

cc
es

s®
 d

at
ab

as
e,

 c
ol

le
ct

io
ns

 o
f 

A
cu

ar
io

 N
ac

io
n

al
 d

e 
C

ub
a;

 2
. 

D
e 

L
au

b
en

fe
ls

 (
1

93
6)

; 
3.

 L
eh

n
er

t 
&

 V
an

 S
o

es
t 

(1
99

8)
;  

4
. L

eh
ne

rt
 &

 V
an

 S
o

es
t 

(1
9

99
);

 5
. P

u
li

tz
er

–F
in

al
i 

(1
9

86
);

 6
. R

üt
zl

er
 et

 a
l. 

(2
0

09
);

 7
. V

an
 S

o
es

t 
(1

9
80

);
 8

. V
an

 S
oe

st
 (

20
17

);
 9

. 
W

ie
de

n
m

ay
er

 (
19

7
7)

 



 Zootaxa 4466 (1)  © 2018 Magnolia Press  ·  93MESOPHOTIC SPONGES OF CALLYSPONGIA FROM CUBA

References

Alcolado, P.M. (2002) Catálogo de las esponjas de Cuba. Avicennia, 15, 53–72.

Alcolado, P.M. (2007) Diversidad de organismos. Esponjas–Filo PORIFERA. In: Claro, R. (Ed.), La Biodiversidad marina de 

Cuba (CD-ROM). Instituto de Oceanología, La Habana, Cuba, pp. 87–92. [ISBN: 978-959-298-001-3]

Baker, E.K., Puglise, K.A. & Harris, P.T. (2016) Mesophotic coral ecosystems—A lifeboat for coral reefs? The United Nations 

Environment Programme and GRID—Arendal, Nairobi & Arendal, 98 pp.

Burton, M. (1934) Sponges. Scientific Reports of the Great Barrier Reef Expedition 1928–29, 4 (14), 513–621.

De Laubenfels, M.W. (1936) A discussion of the sponge fauna of the Dry Tortugas, in particular, and the West Indies in general, 

with material for a revision of the families and orders of the Porifera. Carnegie Institution of Washington Publication, 467 

(Tortugas Laboratory Paper 30), 1–225.

Desqueyroux-Faúndez, R. & Valentine, C. (2002) Family Callyspongiidae de Laubenfels, 1936. In: Hooper, J.N.A. & Van 

Soest, R.W.M. (Eds.), Systema Porifera, a guide to the Classification of sponges. Vol. I. Kluwer Academic/ Plenum 

Publishers, New York, pp. 835–851. 

https://doi.org/10.1007/978-1-4615-0747-5_90

Díaz, M.C. (2007) Guide to prepare samples and identify sponges (Phylum Porifera). In: Rugby, P.R., Iken, K. & Shirayama, Y. 

(Eds.), Sampling Biodiversity in Coastal Community. Kyoto University, Kyoto, pp. 69–72.

Duchassaing de Fonbressin, P. & Michelotti, G. (1864) Spongiaires de la mer Caraibe. Natuurkundige Verhandelingen van de 

Hollandsche Maatschappij der Wetenschappen te Haarlem, 21 (2), 1–124.

Hartman, W.D. (1955) A Collection of Sponges from the West Coast of the Yucatan Peninsula with Descriptions of Two New 

Species. Bulletin of Marine Science of the Gulf and Caribbean, 5 (3), 161–189.

Lehnert, H. & Van Soest, R.W.M. (1998) Shallow water sponges of Jamaica. Beaufortia, 48 (5), 71–103. 

Lehnert, H. & Van Soest, R.W.M. (1999) More North Jamaican deep fore–reef sponges. Beaufortia, 49 (12), 141–169. 

Lesser, M.P., Slattery, M. & Leichter, J.J. (2009) Ecology of mesophotic coral reefs. Journal of Experimental Marine Biology 

and Ecology, 375, 1–8. 

https://doi.org/10.1016/j.jembe.2009.05.009

Liddell, W.D., Avery, W.E. & Ohlhorst, S.L. (1997) Patterns of benthic community structure, 10–250 m, the Bahamas. 

Proceedings 8
th

 International Coral Reef Symposium, 1, 437–442.

Pawlik, J.R., Loh, T.-L., McMurray, S.E. & Finelli, C.M. (2013) Sponge communities on Caribbean Coral Reefs are structured 

by factors that are Top–Down, not Bottom–Up. PLoS ONE, 8 (5), e62573.  

https://doi.org/10.1371/journal.pone.0062573

Pomponi, S.A., Diaz, M.C., Van Soest, R.W.M., Bell, L.J., Busutil, L., Gochfeld, D.J., Kelly, M. & Slattery, M. (2018) 

Sponges. In: Loya, Y., Puglise, K.A. &, Bridge, T. (Eds.), Mesophotic coral ecosystems of the world. Springer, New York. 

[in press]

Pulitzer-Finali, G. (1986) A collection of West Indian Demospongiae (Porifera). In appendix, a list of the Demospongiae 

hitherto recorded from the West Indies. Annali del Museo civico di Storia naturale Giacomo Doria, 86, 65–216.

Rützler, K., Van Soest, R.W.M. & Piantoni, C. (2009) Sponges (Porifera) of the Gulf of Mexico. In: Felder, D.L. & Camp, D.K. 

(Eds.), Gulf of Mexico-Origins, Waters, and Biota. Biodiversity. Texas A&M Press, College Station, Texas, pp. 285–313.

Slattery, M. & Lesser, M.P. (2012) Mesophotic coral reefs: a global model of structure and function. Proceedings 12
th

International Coral Reef Symposium, 2012 July 9–13, Cairns, Australia. James Cook University, Queensland, pp. 1–5.

Slattery, M. & Lesser, M.P. (2015) Trophic ecology of sponges from shallow to Mesophotic depths (3 to 150 m): Comment on 

Pawlik et al. (2015). Marine Ecology Progress, 527, 275–279. 

https://doi.org/10.3354/meps11307

Reed, J., González-Díaz, P., Busutil, L., Farrington, S., Martínez-Daranas, B., Cobián, D., Voss, J., Diaz, C., David, A., 

Hanisak, M.D., González-Méndez, J., García-Rodríguez, A., González-Sanchez, P.M., Viamontes, Estrada, D., Studivan, 

M., Drummond, F., Mingshun, J. & Pomponi, S.A. (2018) Cuba’s Mesophotic Coral Reefs and Associated Fish 

Communities. Revista de Investigaciones Marinas. [in press]

Turner, J.A., Babcock, R.C., Hovey, R. & Kendrick, G.A. (2017) Deep thinking: a systematic review of mesophotic coral 

ecosystems. ICES Journal of Marine Science, 74 (9), 2309–2320. 

https://doi.org/10.1093/icesjms/fsx085

Van Soest, R.W.M. (1980) Marine sponges from Curaçao and other Caribbean localities. Part II. Haplosclerida. In: 

Hummelinck, P.W. & Van der Steen, L.J. (Eds.), Uitgaven van de Natuurwetenschappelijke Studiekring voor Suriname en 

de Nederlandse Antillen. No. 104. Studies on the Fauna of Curaçao and other Caribbean Islands, 62 (191), 1–173.

Van Soest, R.W.M. (2017) Sponges of the Guyana Shelf. Zootaxa, 4217 (1), 1–225. 

https://doi.org/10.11646/zootaxa.4217.1.1

Van Soest, R.W.M, Boury-Esnault, N., Hooper, J.N.A., Rützler, K., de Voogd, N.J., Alvarez, B., Hajdu, E., Pisera, A.B., 

Manconi, R., Schönberg, C., Klautau, M., Picton, B., Kelly, M., Vacelet, J., Dohrmann, M., Díaz, M.-C., Cárdenas, P., 

Carballo, J.L., Ríos, P. & Downey, R. (2018) World Porifera database. Callyspongia Duchassaing & Michelotti, 1864. 

World Register of Marine Species. Available from: http://www.marinespecies.org/porifera/ (accessed 2 March 2018)

Van Soest, R.W.M., Meesters, E.H. & Becking, L.E. (2014) Deep–water sponges (Porifera) from Bonaire and Klein Curacao, 

Southern Caribbean. Zootaxa, 3878 (5), 401–443. 



BUSUTIL ET AL.
94  ·  Zootaxa 4466 (1)  © 2018 Magnolia Press

https://doi.org/10.11646/zootaxa.3878.5.1

Wiedenmayer, F. (1977) Shallow–water sponges of the western Bahamas. Experientia Supplementum, 28, 1–287. 

https://doi.org/10.1007/978-3-0348-5797-0


