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Sponge biodiversity

The answer’s fairly simple: Sponges feed like Protozoa,
And haven’t any enteron like other Metazoa;

Their ‘gastral cells’ are clusters of primaeval Collared Monads,
And their bodies have no traces of muscles, nerves or gonads.

Even their eggs are products of choanocyte divisions,
And therefore carry with them Choanoflagellate traditions:

Flagellate or Amoeboid, with collars or without,
They still are Collared Monads—though certainly more stout.

from The Amphiblastula and the origin of sponges
Walter Garstang, Larval Forms.

Walter Garstang (1868–1949) was a pioneer in pure marine biology and was on the staff of the Marine 
Biological Association, Plymouth from the day it opened in 1888 until 1902.

Sponges are an integral part of marine benthic 
communities with a high-impact role in benthic–pelagic 
coupling processes, as an important source of food for 
demersal grazers and predators, as hosts of a highly diverse 
microbial biomass, and as bio-eroders. Sponges provide 
age-old (hygienic) services to humans and continue to be 
of interest in modern times as sources of an unprecedented 
array of useful substances.

Recently, we observe an enhanced scientific effort in 
the field of marine biodiversity research, spurred on 
by a growing awareness of the vulnerability of nature’s 
biodiversity and an urgent need to have it inventoried and 
monitored. In the case of sponges, there is an unmistakable 
additional inducement from the increased availability of 
proper tools for such biodiversity research. The taxonomic 
knowledge base has been summarized and rationalized 
in a single comprehensive ‘bible’, the Systema Porifera, a 
multi-author, 2002 effort edited by Hooper & van Soest, 
allowing for the first time unambiguous identification of 
observed sponges to properly revised and peer-reviewed 
genera, families and orders. There is now a searchable on-
line database listing all the described sponge taxa and their 
origin (http://www.marinespecies.org/porifera/). Several 
additional databases are available either on-line or on CD-
ROM listing the natural products and microbial symbionts 
found in sponges (‘MarinLit’, Blunt & Munro, 2006; 
http://hbmmd.hboi.edu/index.htm) stimulating research 
into the microbiota and the chemistry of sponges. The 
molecular tools for classifying sponge species and higher 
taxa are becoming generally available, primers are being 

developed for routine sequencing of large numbers of taxa 
and genes, and an on-line sponge barcode database is now 
operational (http://www. spongebarcoding.org). The results 
of all these improvements are that sponge researchers, 
roaming the sea bottom in all regions and depths of the 
world’s oceans, are now able to efficiently inventory the 
sponge faunas, and describe and classify species and higher 
taxa phylogenetically and ecologically. There is also a 
heightened effort in ‘applied’ sponge research, exploring 
the societal use of sponges.

It is proper and fitting that the Marine Biological 
Association of the United Kingdom comes forward with a 
special volume in its Journal covering these various sponge 
efforts. Right from the start of the Association, way back 
in 1884, and up to the present, the Journal has published 
sponge papers on a regular basis. Sponge fisheries and 
sponge culture were subjects addressed repeatedly in the 
earlier volumes of the Journal by E. Allen, the first secretary 
of the Association (1896), G.P. Bidder (1896, 1902) and L.R. 
Crawshay (1915, 1939). Sponge epigones such as A. Dendy 
and M. Burton discussed taxonomy, faunistics and ecology 
in the Journal and contributed to the authorative Plymouth 
Marine Fauna (e.g. Burton, 1957). Continuing along these 
lines, the volume presented here unites a series of 43 articles 
covering a wide range of sponge biodiversity studies, without 
pretending to delimit past or future eras of sponge research. 
As such it provides an overview of current sponge biodiversity 
research at this moment in time, and with 21 nationalities 
involved demonstrates the strongly international nature of 
sponge diversity science.
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Alpha systematics, i.e. describing and revising the status of 
the species of sponges extant in this world, continues to be a 
very necessary effort. Our current understanding of sponge 
species diversity is that approximately 8500 valid species 
have been described (among more than 10,000 described 
species overall), whereas at least double the number is likely 
to be extant, given the fact that, for example, Asian tropical, 
South American temperate and global deep-sea habitats 
remain to a large extent unexplored. For that reason, we 
are fortunate to present several articles from these habitats 
(Azzini et al.; Calcinai et al.; Carballo et al.; Esteves et al.; 
Ereskovsky; Moraes & Muricy; Plotkin & Janussen; Rützler 
et al.; Tabachnick & Menshenina; Urteaga & Pastorino). 
Surprisingly, regions and habitats of which we were 
confident to have profound knowledge of the extant species 
such as the north-east Atlantic or Antarctica, appeared in 
inventories of local faunas to yield several species new to 
science and several cases of confused taxonomy (Kefalas 
& Castritsi-Catharios; Picton & Goodwin; Schoenberg & 
Beuck; Rios & Cristobo; Cardenas et al.; Vacelet et al.). 
Whereas taxonomy as a science appears to be in decline 
globally, we may consider ourselves lucky to see an upsurge 
in alpha taxonomy of sponges from younger scientists.

The Systema Porifera with its predominantly morphological 
classification forms the perfect basis for testing phylogenetic 
relationships of sponge groups at all hierarchical levels. Can 
the orders, families and genera recognized and defined 
in it be retrieved as monophyletic groups using gene 
sequences? Previous overviews (Hooper & van Soest, 2004; 
Boury-Esnault, 2006) of the discrepancies and problematic 
relationships in the major group of Demospongiae already 
indicated that serious mismatches are apparent. Studies 
presented here (Erpenbeck et al. b; Erpenbeck et al. c; 
Raleigh et al.; Kober & Nichols) continue to indicate that 
at all hierarchical levels several operational morphological 
markers are not supported by molecular markers, despite 
occasional congruence. That some of the blame for the 
mismatch could fall to the molecular side is demonstrated 
by studies of Alvarez et al. and Erpenbeck et al. a. Still, 
studies presented here (Cardenas; Heim et al.) show that a 
combined approach of morphology and molecules is often 
successful and may be the future of sponge classification. 
In the meantime, development of a well-functioning DNA 
taxonomy is within reach, as is discussed in the review 
of Wörheide & Erpenbeck in this volume. This may be 
particularly important for the many groups of sponges with 
poor morphological characters.

If we know our species from reliable sources, then 
regional or local sponge inventories are a highly necessary 
follow up, as we need to document geographical 
distributions, spatial turnover and quantitative presence 
to be able to identify keystone species and subjects for 
monitoring and experimental work. The inventories 
may be used for biogeographical analysis, community 
ecology and biodiversity informatics, and ultimately for 
conservation purposes. The overall message from such 
studies is that sponge species morphology and distribution 
follow predictable biological and environmental patterns. 
Community patterns (morphological, spatial, temporal, 
geographical) are detectable from accumulated individual 

species distributions only by multivariate statistics and 
rigorous measurements of environmental variables.

We present simple inventories of previously unexplored 
regions and habitats (Lanna et al.; Putchakarn; Picton & 
Goodwin; Xavier & van Soest) as well as reviews of well-
studied areas in which correlations with environmental and 
biotic factors are determined using state-of-the-art ecological 
statistics (Bell; Cleary & de Voogd).

We also include several experimental and observational 
studies on keystone species (Cavalcanti et al.; Schläppy et al.; 
Watling; Wulff) and studies on microsymbiont composition 
(Erwin & Thacker) and transmission from parent to offspring 
(de Caralt et al.; Maldonado).

Increased monitoring of sponge distributions reveals that in 
sponges as in several other marine groups the phenomenon 
of invasive species is now observable in several regions of 
Europe (van Soest et al.; Longo et al.). We can only speculate 
on the impact such species may have on the local fauna.

Finally the role that sponges play in society is highlighted 
in several exemplary studies on the knowledge of sponges 
in Ancient Greece (Voutltsiadou), the physical properties of 
sponge fibres (Castritsi-Catharios et al.), the ancient use of 
beach-worn sponges in the Faroes (Svanberg) and modern 
approaches to make use of sponge products (de Voogd; 
Sokolover & Ilan).

Rob van Soest
Zoological Museum of the University of Amsterdam.
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