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Abstract

Aphanostoma pisae sp. nov. is an interstitial acoel found at the coast of the Liguric Sea in Pisa (Tuscany, Italy). It belongs 

to the large family Isodiametridae, characterised by a male copulatory organ with a cylindrical shape and non-anastomis-

ing longitudinal muscle fibers. It is the first recognised species of Aphanostoma in the Mediterranean and it can occur in 

great abundance at its type locality (several hundred specimens in a spoonful of sand). A. pisae has been cultured in the 

laboratory for several years with diatoms for food. The embryonic development lasts for just under two days at 20 °C.

We provide a description of the new species using live observations, light and electron microscopy of sagittal 

sections and stainings of the filamentous actin and the serotonergic nervous system, and we discuss and update the genus 

diagnoses of the genera Aphanostoma and Praeconvoluta.
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Introduction

Acoels are predominantly marine worms with a contested phylogenetic position. For more than a century, acoels 

were considered members of the Platyhelminthes based on many morphological similarities (Ehlers, 1985), but a 

great number of molecular analyses now place them either as sister group of the Bilateria (Ruiz-Trillo et al., 1999, 

Egger et al., 2009) or, most recently, as deuterostomes (Philippe et al., 2011). Identification of acoels requires 

careful observation and in many cases sagittal sections of the genital organs of mature animals are required for 

identification (Westblad, 1948). Staining of the musculature (F-actin) can provide an additional level of detail for 

characterising these organs and the body wall musculature (Hooge, 2001; Hooge & Tyler, 2005).

While many Scandinavian and Northern German acoel species have been described, the Mediterranean (and 

even more so most other parts of the world) are still comparatively poorly covered (Nilsson et al., 2011). This trend 

is reflected in the absence of recognised species of the genus Aphanostoma Ørsted, 1845 in the Mediterranean. 

With this work, we provide the first description of an Aphanostoma species in the Mediterranean with images of 

live animals, sagittal sections, and stainings of the musculature and the serotonergic nervous system. We also 

propose a revision of the closely related genera Aphanostoma and Praeconvoluta Dörjes, 1968.

Material and methods

Sampling. Sand samples from Marina di Pisa, Italy (43.6761°N 10.2698° E) were taken in May 2005 and May 

2011. Animals were extracted from the sand in 7% MgCl
2
 · 6H

2
O mixed 1:1 with artficial sea water and then 

transferred to petri dishes (see below).

Cultures. Aphanostoma pisae was cultured in petri dishes with enriched sea water (f/2 medium) and fed ad 

libitum with the diatom Nitzschia curvilineata in a constant environment at 20°C with a day/night cycle of 12/12 

hours. About every two weeks, algae were replaced if necessary. When starting new dishes, about 40 adult worms 
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Aphanostoma species (see Jondelius et al., 2011; Nilsson et al., 2011). Second, there is hardly any difference in the 

generic diagnoses of Aphanostoma and Praeconvoluta, other than an elliptical penis sheath in Praeconvoluta, as 

opposed to a spherical penis sheath in Aphanostoma. Molecular analyses so far suggest both genera should be 

merged (see Jondelius et al., 2011; Nilsson et al., 2011). To help with this decision, it seems to be worthwhile to 

make an effort constructing a phylogenetic tree of the Isodiametridae with as many species as possible.
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