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ABSTRACT 
Discovery of freshwater sponges belonging to the genus Corvospongilla is recorded from 

one of the main tributaries of the River Tigris in Iraq. Water quality of the sponge habitat is 
characterised. Gemmules of two morphs are described by SEM. The gemmular role in 
survival and dispersal strategies is also discussed. 
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INTRODUCTION 
During the evolutionary history of gemmule-producing freshwater sponges of 

the suborder Spongillina Manconi & Pronzato, 2002 a notable structural 
diversification occurred in gemmules. Some traits appear to be extremely 
conservative and therefore valuable for phylogenetic relationships, whereas some 
others display a wide adaptive radiation (see MANCONI & PRONZATO, 2002). 

Gemmular traits are diagnostic at the genus and species level and, usually, each 
species is characterised by a single gemmular morph with few exceptions within the 
family Spongillidae Gray, 1867. Only Spongilla lacustris L., 1759 and some species 
belonging to the genus Corvospongilla Annandale, 1911 produce two gemmular 
morphs (PENNEY & RACEK, 1968; MANCONI & DESQUEIROUX-FAUNDEZ, 1999; 
MANCONI & PRONZATO, 2002).  

The genus Corvospongilla is characterised by a wide distributional range and a 
relatively high species richness comprising the following species: C. becki Poirrier, 
1978, C. boehmii (Hilgendorf, 1883), C. burmanica (Kirkpatrick, 1908), C. caunteri 
Annandale, 1911, C. lapidosa (Annandale, 1908), C. loricata (Weltner, 1895), C. 
micramphidiscoides Weltner, 1913, C. novaeterrae (Potts, 1886), C. scabrispiculis Annandale, 
1913, C. sekti Bonetto & Ezcurra de Drago, 1966, C. sodenia Brien, 1969, C. thysi 
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Brien, 1969, C. ultima (Annandale, 1910), C. victoriae Annandale, 1914, C. volkmeri (De 
Rosa-Barbosa, 1988), C. zambesiana (Kirkpatrick, 1906). 

In most of these species only one gemmular morph, the free or the sessile one, 
was recorded. The coexistence of two gemmular morphs is however known in some 
species within the entire geographic range of the genus (HILGENDORF, 1883; POTTS, 
1886, 1887; WELTNER, 1895, 1913; KIRKPATRICK, 1906, 1908; ANNANDALE, 1908, 
1909, 1910, 1911a,b, 1912a,b, 1913, 1914, 1918; STEPHENS, 1919; BONETTO & 
EZCURRA DE DRAGO, 1966; BRIEN, 1968, 1969; VOLKMER-RIBEIRO et al., 1975; 
POIRRIER, 1978; DE ROSA-BARBOSA, 1988; GUGEL, 1993; REISWIG & RICCIARDI, 
1993). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Corvospongilla sp. Discovery area in NE Mesopotamia, Iraq is indicated by the white 
box. The collection locality a reservoir along the Diyala River is indicated by the black arrow 
within the enlarged box on the right. 

This paper aims to describe two morphs of gemmules produced by a 
Corvospongilla species recently found in the SW Palaearctic region; this species from 
Iraq is probably new for science according to a taxonomic analysis presently in 
progress. 

STUDY AREA AND HABITAT 
Sponges were recorded in August 1997 in NE Mesopotamia, Iraq, in the framework of a 

biodiversity evaluation of the River Diyala catchment basin (SAADALLA, 1998) the most 
easterly of the main tributaries of the River Tigris (Fig. 1). Most of catchment’s area of the 
River Diyala is in Iran, with an average slope of about 1.85m/km, until its confluence in Iraq 
with the River Tigris southern of Baghdad (AL- ANSARI, 1987). 

The discovery occurred in the Himreen reservoir (34°7’ N, 44°58’ E) with a surface of 
374 km2 and maximum depth of 35 m; the dam is dated 1982 (AL- SAEDI, 1986). Sponges 
were found exposed to the air with a temperature of ca. 40° C during the summer low water 
level. Specimens were settled on the dam and rocks in the littoral area of the reservoir that is 
periodically subjected to dry up. According to SAADALLA (1998) water quality conditions in 
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1995-96 were the following: temperature 11 - 30° C, pH 7.9 - 8.6, light penetration 45 - 150 
cm, turbidity 20 - 62 NTU, conductivity 394 - 828 µS/cm, hardness 198 - 251 mg/l CaCO3, 
calcium concentration 38 - 77 mg/l, magnesium concentration 14 - 31 mg/l, salinity 0.25 - 
0.53 °/°°, oxygen (% sat.) 106.3 - 91.6 %. Waters were classified in the range eutrophic-
ipereutrophic.  

MATERIAL AND METHODS 
Two flourishing dry specimens with a conspicuous size of ca. 20 x 15 x 6 cm were used 

for the morphological analysis. The distribution and shape of gemmules was firstly studied in 
dissected sponge bodies, and cross sections of 20 gemmules were made by hand with a Wild 
M3 light microscope (LM). Entire gemmules and their sections were mounted on stubs, 
sputter coated with gold and investigated under a ZEISS DMS 962 scanning electron 
microscope (SEM).  

RESULTS 
Sponges with a massive cushion-like growth form were dry at the collection time. 

Abundant gemmules are present in the entire body of studied sponges from the 
superficial choanosome to the sponge basis at the level of the basal spongin plate. 
LM and SEM observations on gemmules revealed two morphs: sessile and free.  

Sessile hemispherical gemmules are strictly adhering, singly or in groups, 
exclusively at the sponge basis, partly or totally embedded in the well developed 
basal spongin plate. Gemmules are enveloped, singly or in groups, by gemmular 
cages (882 - 1172 µm in diameter) made of dense assemblages of spicules and 
spongin (Figs 2A, B). The cage is clearly separated from the surface of the gemmular 
theca (Figs 2B, C). Spicules of the cage are large smooth strongyles with inflated tips, 
associated to several short slightly bent acanthostrongyles to form a mosaic-like wall 
(Fig. 2A). The foramen is lateral. The suboval gemmular theca (636 - 1000 µm in 
diameter) of almost compact spongin (36 - 45 µm thick) is supported in its inner part 
by acanthostrongyles (Figs 2C, D). The inner layer is made of sublayered compact 
spongin (Fig. 2D). 

Free subspherical gemmules (Figs 2E-H) are scattered singly within the meshes 
of the entire choanosomal skeletal net, or they are grouped in cavernous areas of the 
skeleton. The foramen is apical (Fig. 2E). The gemmular theca (360 - 580 µm in 
diameter) bears an almost smooth surface (Figs 2E, H) with rare spiny oxeas. Cross 
sections show a trilayered gemmular theca (Fig. 2F) with a thin outer layer bearing 
rare acanthostrongyles tangentially arranged (Fig. 2H). The intermediate well 
developed pneumatic layer of chambered spongin (44 - 53 µm thick) is supported in 
its inner part, by acanthostrongyles more or less tangentially embedded (Fig. 2G). 
The inner layer is made of sublayered compact spongin. 
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Fig. 2. Gemmules of Corvospongilla sp. from Iraq. 
A-D Sessile gemmule. A, Surface of the gemmular cage with large smooth strongyles and 
short spiny strongyles in a mosaic-like arrangement. B, Gemmular cage around the gemmular 
theca. C, Section of gemmular cage and theca. D, Cross section of gemmular theca with spiny 
strongyles and the sublayered inner layer. 
E-H Free gemmule. E, Gemmular theca. F, Cross section of gemmular theca with foraminal 
tube (on the right). G, Pneumatic layer with spiny strongyles-oxeas. H, Gemmular outer layer 
with rare spiny oxeas piercing the surface. 

DISCUSSION AND CONCLUSIONS 
The morphological analysis of gemmules found in Corvospongilla sp. from 

Mesopotamia highlights that the two gemmular morphs diverge in both architecture 
and distribution within the sponge body. From a functional point of view the two 
morphs appear to be able to play different roles in sponge survival.  

The architecture of sessile gemmules and their localization at the sponge basis 
seems to favour processes of regeneration of the mother-sponge in situ supporting 
the population survival and persistence (Fig. 3). The dense spicular structure of both 
gemmular cage and theca, with the consequent great weight together with the 
absence of a pneumatic layer strongly support this functional role. 
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Fig. 3. Scheme of the processes of persistence and dispersal hypothetically performed by the 
two gemmular morphs of Corvospongilla sp. (A). Dispersal in different water bodies could be 
assured by low-weight floating free gemmules (B). Persistence of the mother-sponge in situ 
appears to be linked to regenerative processes due to sessile gemmules (C). 

On the other hand the abundance and scattered distribution of free gemmules in 
the skeletal network, together with the well developed pneumatic layer and the light-
weight, seem to confer to these asexual propagules the ability to float and disperse 
passively into other areas of the same hydrographical basin by means of water 
movement or into more distant water bodies by carriers (Fig. 3). 

These two morphs of survival and dispersal bodies fit well the life strategies 
performed by cryptobiosis of gemmule-producing freshwater sponges (PRONZATO 
& MANCONI, 1994, 1995).  

The here reported first find of Corvospongilla in the Asian area of the Western 
Palaearctic region reduces the disjunction in the geographic range of the genus (Fig. 
4) (POTTS, 1887; GEE, 1931, 1932; ARNDT, 1936; PENNEY, 1960; PENNEY & 
RACEK, 1968; MANCONI & PRONZATO, 2002). The presumed ability of gemmules 
to successfully survive environmental injuries both in situ and along dispersal routes 
may account for the high species diversity and the wide geographic range of the 
genus Corvospongilla recorded untill now from the Afrotropical, Neotropical, Nearctic 
regions and the Indian subregion.  
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Fig. 4. Geographic range of the genus Corvospongilla. The arrow indicates the present new 
finding in Iraq. Spots represent findings in a single locality. 
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