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Abstract

Interest in cladorhizid sponges has grown rapidly in the past 19 years since a unique feeding strategy, carnivory, was de-
scribed by Vacelet and Boury-Esnault in 1995. Since that time, 31% of the 133 extant cladorhizids have been described.
Previously, seven species of cladorhizid sponges were known from the Northeast Pacific. Here we describe four additional
species, including two species of Asbestopluma and two species of Cladorhiza. We report on species ranges, habitat, and
ecology, including one from a chemosynthetic environment that appears to be using methane-oxidizing bacteria as a nu-
trient source. In fact, three of the four species described here were found in chemosynthetic habitats. The presence of small
crustacean prey was also documented for three of these species.
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Introduction

Interest in carnivorous sponge biology has grown considerably since carnivory was first described in a population

of deep-sea sponges, Asbestopluma hypogea, that were discovered inhabiting a shallow marine cave in the
Mediterranean by Vacelet and Boury-Esnault (1995). Carnivory in sponges is understood to be an adaptation to
living in the food-poor, deep-sea environment where, presumably, the cost of filter feeding outweighs the benefit;
most carnivorous sponges are deep-sea dwellers, although a few have been described from shallow water (Lambe,
1893; Vacelet and Boury-Esnault, 1995; van Soest & Baker, 2011). Recent molecular analysis (Vargas et al., 2012)
agrees with a previous hypothesis that Abyssocladia belongs within the Cladorhizidae, yet the evolutionary lineage
of carnivory is not certain. A description of two new Chondrocladia species revealed a new spicule type, a
trochirhabd (Vacelet et al., 2009). These spicule types were previously known only from early Jurassic and
Miocene sediments, suggesting that Chondrocladia and, therefore, carnivory in sponges, is ancient.

There are currently 133 species recognized from seven cladorhizid genera (van Soest ef al., 2013). However, it
is uncertain that carnivory is monophyletic as several species within two other Poecilosclerida families
(Guitarridae and Esperiopsidae) appear to be carnivorous as well (Vacelet, 2007). Interpretations of this
information are 1) recent independent development of carnivory along several lines of evolution within the
Poecilosclerida and 2) carnivory developed early within the Poecilosclerida and is a symplesiomorphic trait
(Vacelet, 2007).

Of the 133 extant cladorhizids, 41 species have been described since 2002, nearly 31% of recognized species.
The occurrence of methane oxidizing symbionts has been described in one species, Cladorhiza methanophila
(Vacelet et al., 1996), however, carnivorous sponges have often been collected in the vicinity of chemosynthetic
communities (Vacelet, 2007). Common among carnivorous sponges is a lack of aquiferous system and choanocyte
chambers except for species of Chondrocladia.
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what is considered the Northeast Pacific, including C. corona (Lehnert, Watling & Stone, 2005) from the Aleutian
Islands, C. linearis (Ridley & Dendy, 1886) Panama to central South Pacific, and C. rectangularis (Ridley &
Dendy, 1886) north central Pacific, south of Aleutian Islands.

Although these new species don’t present novel morphologies or spicules, they do increase the number of
known cladorhizids in the Northeast Pacific considerably. Certainly 4. rickettsi is notable in being only the second
species of cladorhizid identified as consuming methane-oxidizing bacteria. Asbestopluma monticola is notable for
its large size and abundance at both Davidson Seamount and in Monterey Canyon, where it is a successful member
of a suspension feeding guild at these locations. The presence of numerous prey on C. caillieti, in close proximity
to hydrothermal venting indicate that these sponges may be able to utilize both methane-oxidizing bacteria and
small crustacean prey as nutrient sources. The same may be true for C. evae and, perhaps, all cladorhizids.
Numerous additional cladorhizid sponges from the Northeast Pacific await description (seen and collected by the
authors), and many more, likely, await discovery. Future work should include better understanding of species
geographic and depth distribution, food sources and preferences, and observation of food capture in situ for deep-
sea species. Additional surveying, collecting, and identification of species from various locales will aid in these
discoveries.
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