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Abstract. This paper offers a detailed description on both the composition and habitat use of the sponge species of a small stream in 
an agricultural landscape of the lower Tietê River basin, in the municipality of Guararapes, São Paulo state, southeastern Brazil. 
Over three different periods, we conducted surveys on the sponges (spicules and live specimens) both in lotic and lentic 
environments along Onça stream. Through the sediment analysis, we found spicules of Metania spinata, Dosilia pydanieli, 
Corvoheteromeyenia australis, Radiospongilla amazonensis, as well as of the genera Tubella and Heteromeyenia. In lentic environments, 
Corvoheteromeyenia australis and R. amazonensis were found encrusted on tree trunks, roots, and branches of aquatic macrophytes, 
indicating similar substrate use. Lotic environments indicated the presence of only C. australis, encrusted on rocky substrate, which 
is the first indication of the species in the state of São Paulo. 
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Introduction 
 
Sponges are filter feeders, benthic, sessile, and seasonal 
macroinvertebrates found in marine and freshwater envi-
ronments (Van Soest et al. 2016). In freshwater ecosystems, 
the main environmental stressors threatening sponge species 
include changes in the hydroperiod of water bodies, water 
contamination with domestic and industrial effluents, and 
turbidity increase through surface runoff from agricultural 
and urban areas carrying soil to the inside of water bodies, 
as well as riparian vegetation loss (Volkmer-Ribeiro & Paro-
lin 2010, Batista et al. 2013). Sponges have a close association 
with the abiotic characteristics of their habitats and therefore 
very sensitive to environmental stress (Carballo et al. 1996), 
which leads to their classification as excellent bioindicators 
for aquatic environments, and palaeoenvironmental and pa-
laeoclimatic conditions (Machado et al. 2014, 2016). 

Despite this important role as bioindicators, the diversity 
of freshwater sponges is probably still underestimated in 
Brazil with studies offering poor understanding on their eco-
logical profile and leaving many aspects unexplored or 
without proper sampling (Custódio & Hadju 2011, Nicacio & 
Pinheiro 2015, Kalinovski et al. 2016). Muricy et al. (2011) 
provides a detailed review on freshwater sponge records in 
Brazil having reported 11 species in the state of São Paulo: 
Radiospongilla amazonensis Volkmer-Ribeiro & Maciel, 1993, 
Metania spinata (Carter, 1881), Corvomeyenia thumi (Traxler, 
1895), Dosilia pydanieli Volkmer-Ribeiro, 1992, Eunapius fragi-
lis (Leidy, 1851), Oncosclera navicella (Carter, 1881), Uruguaya 
corallioides (Bowerbank, 1863), Corvospongilla seckti Bonetto & 
Ezcurra de Drago, 1966, Drulia uruguayensis Bonetto & Ez-
curra de Drago, 1969, Tubella repens (Hinde, 1888), and 
Tubella variabilis Bonetto & Ezcurra de Drago, 1973. 

Most of the species records for the state of São Paulo are 
concentrated in the northwestern region, in Tietê and Paraná 

Rivers (reservoirs of Jupiá and Ilha Solteira power plants) at 
the border of the states of São Paulo and Mato Grosso do Sul 
(Pinheiro et al. 2003, Roque et al. 2004, 2005, Fusari et al. 
2008). Disturbed areas (e.g. Metania spinata in a small pond in 
a pasture area of Brotas, São Paulo state, southeastern Brazil) 
(Melão & Rocha 1998, 1999, Pinheiro et al. 2003) as well as 
preserved ones (e.g. Radiospongilla amazonensis in a preserved 
forest in the region of Ribeira do Iguape, São Paulo state, 
southeastern Brazil) also present some records (Volkmer-
Ribeiro 1999). Even so, the state of São Paulo still lacks on 
proper information regarding the diversity of freshwater 
sponges (Custódio & Hadju 2011). This paper offers a de-
tailed description on both the composition and habitat use of 
the sponge species of a small stream in an agricultural land-
scape of the lower Tietê River basin, in the municipality of 
Guararapes, São Paulo state, southeastern Brazil revealing 
the first record of Corvoheteromeyenia australis (Bonetto & Ez-
curra de Drago, 1966) in the state of São Paulo, southeastern 
Brazil. 
 
 
Material and methods 
 
The northwestern region of the state of São Paulo has a landscape 
with small mesophytic semideciduous Atlantic Forest and Cerrado 
remnants within pastures, as well as diverse cultures, urban areas, 
and extensive sugar cane plantations (Rodrigues et al. 2008). Another 
remarkable, yet unfortunate, characteristic of the region is the most 
severe deforestation rate currently presenting only a four-percent 
remnant of the original vegetation (SMA/IF 2005). Aw in Köppen’s 
system is the climate type in the region, a hot, humid tropical climate 
(Peel et al. 2007) with a mean annual temperature of 24°C (minimum 
average of 13°C, in June, and maximum average of 32ºC, in Febru-
ary) and a mean annual rainfall of approximately 1300 mm (CEPA-
GRI 2015).  

Onça stream was the location to our sponge surveys. It is a small 
tributary of Ribeirão Barra Grande – tributary of the left margin of  
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Table 1. Main characteristics of the ten environments surveyed along Onça stream, in the municipality of Guararapes, São Paulo state, 
southeastern Brazil. 

 

Site Habitat type 
Geographic Coor-

dinates 
Altitude 

(m) 
Area 
(m2) 

Depth 
(m) 

Vegetation 
type 

Substrate 

Reservoir  21º13’22” S 
50º42’37” W 

412 20382 2.30 Ec, Tp, 
Sv, En 

Floating macrophytes, twigs  

L
ag

oa
  

P
re

ta
 

Downstream  21º13’29” S 
50º42’16” W 

401 1200 0.30 Tp Twigs, rocks 

Reservoir  21º13’19” S 
50º41’44” W 

393 17630 2.50 Tp, En Macrophytes, siltite-argilite 
ground 

L
ag

oa
  

A
le

xa
nd

ão
 

Downstream  21º13’06” S 
50º41’25” W 

385 5690 0.40 Tp, En Twigs, macrophytes 

Reservoir  21º13’04” S 
50º41’17” W 

376 2800 1.60 Eg, Ec, Tp Twigs and trunks, macrophytes, 
siltite-argilite 

L
ag

oa
  

D
oc

e 

Downstream  21º13’07” S 
50º41’07” W 

374 490 0.50 Eg Twigs, rocks, siltite-argilite ground 

Reservoir  21º13’10” S 
50º41’01” W 

371 350 1.00 Eg, Tp Twigs and trunks, macrophytes 
and siltite-argilite ground 

L
ag

oa
  

O
nc

in
ha

 

Downstream  21º13’13” S 
50º40’57” W 

368 280 0.40 Eg Twigs, rocks, siltite-argilite ground 

Reservoir  21º13’14” S 
50º40’53” W 

364 4990 1.50 Eg, Tp Twigs and trunks, macrophytes, 
siltite-argilite ground 

L
ag

oa
 d

o 
C

on
fi

na
-

m
en

to
 

Downstream  21º13’22” S 
50º42’37” W 

358 680 0.40 Eg, Tp Twigs, rocks, siltite-argilite ground 

 

Note: Ec = Eichhornia sp.; Eg = Egeria sp.; Sv = Salvinia sp.; Tp = Typha sp.; En = edge of native forest.  
 
 

 
 

Figure 1. Map of the study site in the municipality of Guararapes, 
São Paulo state, southeastern Brazil, presenting the surveyed sites 
(lentic and lotic environments) along Onça stream. Map: Jaime Luis 
Lopes Pereira. 

 
 

the Tietê River – in the municipality of Guararapes, São Paulo state, 
southeastern Brazil (Fig. 1). The study site is located in a concentra-
tion zone of spongillite deposits in the region of Araçatuba (Cabral 
Junior et al. 2001). Onça stream is approximately 5 km long with 
both lotic (rapids) and lentic (five reservoirs and a small backwater) 
environments along its course and margins presenting both an- 

 
 

Figure 2. General view of the lentic and lotic environments surveyed 
in Onça stream, in the municipality of Guararapes, São Paulo state, 
southeastern Brazil. (A) Lagoa Preta reservoir; (B) Lagoa Preta 
downstream; (C) Lagoa Alexandão reservoir; (D) Lagoa Alexandão 
downstream; (E) Lagoa Doce reservoir; (F) Lagoa Doce down-
stream; (G) Lagoa Oncinha reservoir; (H) Lagoa Oncinha down-
stream; (I) Lagoa do Confinamento reservoir; (J) Lagoa do Confi-
namento downstream. Photos: Marcelo Rodrigues Freitas Oliveira.  
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thropized and preserved riparian forest remnants. We selected ten 
stretches (50 m long each) to survey both the lotic and lentic envi-
ronments along Onça stream (Table 1, Fig. 2); whenever the sponge 
was found, we marked the geographic coordinates in each stretch 
using GPS Garmin Etrex®. 

Three survey periods encompassed the fieldworks. The first oc-
curred between April and May 2009 with the collection of stream 
sediment near (collected in lentic environment) the spillway of the 
first reservoir to verify sponge spicules presence by using modified 
Petersen dredge. The samples were subsequently stored in plastic 
pots and subjected to the following procedures in laboratory: filtra-
tion, boiling in 65% nitric acid, washing with distilled water, inser-
tion in permanent blades, fixation, and preservation for further taxo-
nomic identification using an optical microscope. Preparation, fixa-
tion, and mounting of sponge spicules followed the method by 
Volkmer-Ribeiro (1985).  

The second survey occurred between August and September 
2010 and the third between August and September 2011, periods 
when our team searched for living sponges along Onça stream. In 
shallow stretches (rapids and backwater), we used the visual search 
method in the stream bed to survey the sponges, whereas in deep 
stretches (reservoirs), we carried out autonomous diving or apnea. 
The identification of live specimens was carried out through analysis 
of spicules and gemmules using Scanning Electron Microscopy, fol-
lowing the method by Hajdu et al. (2011). Measurements of spicules 
were made for megascleres, microscleres, and gemmuloscleres of 
live specimens (minimum-mean-maximum length). Both the speci-
mens and sediments collected were stored and catalogued in the Po-
rifera collection of Museu de Ciências Naturais, Fundação Zoo-
botânica do Rio Grande do Sul, Porto Alegre, Brazil (MCN-POR 
8664, 8666-8669). 
 
 
Results 
 
The analysis of the collected sediment in Lagoa Preta reser-
voir revealed spicules of six sponge taxa belonging to six 
genera: Metania spinata, Dosilia pydanieli, Radiospongilla ama-
zonensis, Corvoheteromeyenia australis, Tubella, and Het-
eromeyenia (Table 2, Figs. 3-5). Tubella and Heteromeyenia did 
not present a complete spicular set, which hampered a more 
accurate taxonomic identification. Corvoheteromeyenia aus-
tralis and Radiospongilla amazonensis live specimens were re-
corded in Lagoa Preta reservoir, Lagoa Doce reservoir, 
Lagoa do Confinamento reservoir, and Lagoa do Confina-
mento downstream (Table 2). Information and comments on 
live specimens of R. amazonensis and C. australis are pre-
sented below. 

Class Demospongiae Sollas, 1885 
Family Spongillidae Gray, 1867 
Genus Radiospongilla Penney & Racek, 1968 
Radiospongilla amazonensis Volkmer-Ribeiro & Maciel, 
1983 (Fig. 6) 

Remarks. Spicule dimensions of Radiospongilla amazonen-
sis live specimens are provided in Table 3. Lagoa Preta res-
ervoir presented more developed sponges with higher 
amount of gemmules (Fig. 7A, B). Lagoa Doce reservoir in-
dicated the presence of R. amazonensis specimens encrusted 
in a submerged tree trunk (Fig. 7C, D) as well as in Egeria sp. 
branches (Fig. 7E). The green coloration of sponges is a result 
of their association with algae. This is the first time that R. 
amazonensis green specimens are record. Lagoa Preta reser-
voir also presented other R. amazonensis specimens encrusted 
on the roots of various macrophyte species; Lagoa do Confi-
namento reservoir, in turn, had the specimens in Egeria sp. 
branches (Fig. 7F). In the early rainy season (November 
2009), we observed that the sponges were gradually degen-
erating with the release of their gemmules in the water body. 
Aquatic invertebrates, such as Chironomidae larvae (Dip-
tera), were associated with R. amazonensis specimens from 
Lagoa Preta reservoir.  
Genus Corvoheteromeyenia Ezcurra de Drago, 1979 
Corvoheteromeyenia australis (Bonetto & Ezcurra de 
Drago, 1966) (Fig. 8) 

Remarks. The spicule dimensions of Corvoheteromeyenis 
australis live specimens are provided in Table 3. In Lagoa do 
Confinamento downstream, we collected small C. australis 
specimens, encrusted on rocky and in arborescent format 
(Fig. 9A, B). Corvoheteromeyenia australis also presented green 
coloration due to the association with unicellular algae (Fig. 
9C). Additionally, we found other small C. australis speci-
mens encrusted on the roots and branches of various macro-
phytes species in Lagoa Preta reservoir and Lagoa do Confi-
namento reservoir, near the water surface (Fig. 9D, E). This 
sponge species was the only one to occur both in the lotic 
and lentic environments of Onça stream. All specimens re-
corded had a small amount of gemmules. The specimen 
found in lotic environment (Lagoa do Confinamento down-
stream) was monitored during the year of 2010. After a few 
months, the skeleton of the sponge began to degenerate (Fig. 
9F). This period coincided with the presence of cattle in a 
pasture area surrounding the sampling site, having re- 

 
 

Table 2. Sponge taxa recorded in Onça stream, in the municipality of Guararapes, São Paulo state, south-
eastern Brazil. 

 

Sponge taxa 
Sites 

M. spinata D. pydanieli C. australis R. amazonensis Tubella Heteromeyenia 
1A spl spl spl, lsp spl, lsp spl spl 
2A ˗ ˗ ˗ ˗ ˗ ˗ 
3A ˗ ˗ ˗ lsp ˗ ˗ 
4A ˗ ˗ ˗ ˗ ˗ ˗ L
en

ti
c 

 
en

vi
ro

nm
en

ts
 

5A ˗ ˗ lsp lsp ˗ ˗ 
1B ˗ ˗ ˗ ˗ ˗ ˗ 
2B ˗ ˗ ˗ ˗ ˗ ˗ 
3B ˗ ˗ ˗ ˗ ˗ ˗ 
4B ˗ ˗ ˗ ˗ ˗ ˗ L

ot
ic

  
en

vi
ro

nm
en

ts
 

5B ˗ ˗ lsp ˗ ˗ ˗ 
 

Note: spl = spicules; lsp = live specimens.  



Sponges from lower Tietê River basin 
 

33 

 
 

Figure 3. Spicules of Metania spinata. (A) alfa megasclere, bar = 60 
µm; (B) beta megasclere, bar = 45 µm; (C) acanthoxea microsclere, 
bar = 15 µm; (D) boletiform gemmulosclere, bar = 20 µm. Photos: 
Antonio Fernando Pacheco Melhado. 

 
 

Figure 4. Spicules of Dosilia pydanieli: (A) spiny birotuled gemmulo-
sclere, bar = 25 µm; (B) (C) (D) oxiaster miscroscleres, bars = 5 µm. 
Photos: Antonio Fernando Pacheco Melhado. 

 
 

 
 

Figure 5. Spicules of Tubella. (A) general view of acanthoxea megascleres, bar = 100 µm; (B) detail of the 
acanthoaxea megascleres, bar = 20 µm; (C) birotule gemmulosclere, bar = 20 µm. Spicules of  
Heteromeyenia. (D) oxea megasclere, bar = 100 µm; (E) acanthoxea microsclere, bar = 20 µm;  
(F) acanthoxea birotuled gemmulosclere, bar = 20 µm. Photos: Antonio Fernando Pacheco Melhado. 

 
 

Table 3. Spicule dimensions (minimum-mean-maximum length) for live specimens of Radiospongilla amazonensis and Corvo-
heteromeyenia australis recorded in Onça stream, in the municipality of Guararapes, São Paulo state, southeastern Brazil. 

 

 Length  
Species Spicular type 

minimum mean maximum 
Acanthostrongyle megasclere 318 368 422.6 

R. amazonensis 
Acanthostrongyle gemmuloscleres 84.5 91.4 103.7 
Oxea megasclere 333.7 405.3 454.6 
Birotule gemmuloscleres 74.9 83 89.6 
Pseudobirotule microscleres with pseudorotules of long hooks 20 23.5 29.9 

C. australis 

Pseudobirotule microscleres with pseudorotules of short hooks 29 40 59.3 
 
 
mained for over two months with access to the stream for 
water. 
 
 

Discussion 
 
This is the first study characterizing the sponge fauna related 
to the spongillite deposits in the region of Araçatuba. The  
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Figure 6. Scanning electron microscopy images of the spicular set of 
Radiospongilla amazonensis. (A) spiny tornotes megascleres, bar = 50 
µm; (B) detail of the thorns of spiny tornotes megasclere, bar = 5 
µm; (C) gemmuloscleres sanidaster, bar = 20 µm; (D) detail of the 
thorns (centrifugal orientation) of gemmunoscleres sanidaster, bar 
= 10 µm; (E) general view of gemmule, bar = 50 µm; (F) detail of 
gemmular foramen, bar = 20 µm; (G) cross-section of a gemmule, 
bar = 50 µm. Photos: Marcelo Rodrigues Freitas de Oliveira.  

 
 

 
 

 
 

spicules detected in Lagoa Preta reservoir indicate a sponge 
assemblage typical of Cerrado ponds, as reported in previ-
ous studies (Volkmer-Ribeiro et al. 1999, Machado et al. 
2012, 2016). With exception of the genera Tubella and Het-
eromeyenia, the others sponge species found in the study site 
are typical of lentic paleoenvironments, as reported by 
Machado et al. (2012). The study site revealed expressive 
species richness and a few preserved riparian forest rem-
nants indicating that the conservation of aquatic environ-
ments and surroundings is essential for the occurrence of a 
rich sponge fauna, which also applies to first-order water 
courses such as Onça stream. 

In addition to M. spinata, D. pydanieli, and R. amazonensis, 
previously recorded in other parts of the state (Volkmer-
Ribeiro 1999, Pinheiro et al. 2003), we also present the first 
record of C. australis for the state of São Paulo, southeastern 
Brazil. This freshwater sponge had been recorded in Laguna 
Setúbal or Guadalupe (type locality), Don Felipe wetland, 
and Laguna Carabajal from Santa Fe province, Argentina 
(Ezcurra de Drago 1979). In Brazil, the first C. australis record 
was reported in Parque Estadual Delta do Jacuí, Rio Grande 
do Sul state (Tavares et al. 2003). Corvoheteromeyenia australis 
was also recorded in Área de Preservação Ambiental (APA) 
of the Ibirapuitã river basin, located on the international 
border between Brazil and Uruguay (Tavares-Frigo et al. 
2015). In a recent review of the genus Corvoheteromeyenia, 
Calheira & Pinheiro (2016) presented the redescription of C. 
australis and provided records of the species in Nossa Sen-
hora do Livramento, Mato Grosso state, and in Curaçao. 

The exposition of freshwater sponges to environmental 
stress (e.g. increase in turbidity) can lead to degeneration or 
production of a large amount of gemmules (Pronzato & 
Manconi 1994). In this study, we observed anthropic altera-
tions along the stream, including the absence of riparian for-
est in some stretches and the frequent access of the cattle to 
the water body. In this aquatic environment, these potential 
environmental stressors could have a negative effect on the 
occurrence of sponge species. 

A previous study had recorded similar substrate use be-
tween Radiospongilla amazonensis and C. australis in lentic en-
vironments. The Delta do Jacuí, Rio Grande do Sul state, Ta-
vares et al. (2003) revealed R. amazonensis and C. australis en-
crusted on submerged parts of macrophytes, reflecting these 
substrates availability in the environment. Furthermore, as 
observed in this study, C. australis also occurs in lotic envi-
ronments. 

Against other states of Brazil, the sponge fauna of the 
state of São Paulo is still poorly investigated and known 
since Amazonas, Goiás, and Rio Grande do Sul, for example, 
count with deeper and more detailed survey (Muricy et al.  
 
 
Figure 7. Characterization of Radiospongilla amazonensis live speci-

mens. (A) live specimen presenting developed oscules; (B) speci-
men with bulky aspect; (C) specimen encrusted on a trunk, bar = 1 
cm; (D) dry specimen aspect, bar = 1 cm; (E) specimen with large 
amount of gemmules (holotype) encrusted on branch of Egeria sp.; 
(F) specimen encrusted in roots of several aquatic macrophytes. 
Photos: Marcelo Rodrigues Freitas Oliveira and Antonio Fernando 
Pacheco Melhado. 
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Figure 8. Scanning electron microscopy images of the spicular set of 
Corvoheteromeyenia australis. (A) oxea megasclere, bar = 50 µm; (B) 
detail of the thorn of oxea megasclere, bar = 5 µm; (C) and (D) biro-
tuled gemmuloscleres, bar = 10 µm; (E) cladome of birotuled gem-
mulosclere, bar = 5 µm; (F) pseudobirotule microsclere with pseu-
dorotules of short hooks, bar = 5 µm; (G) cross-section of the gem-
mule, bar = 20 µm; (H) pseudobirotule microscleres with pseudoro-
tule of long hooks, bar = 5 µm; (I) close-up of gemmular surface, 
bar = 10 µm; (J) gemmule, bar = 100 µm. Photos: Marcelo Rodri-
gues Freitas de Oliveira. 

2011, Kalinovski et al. 2016). This new occurrence of C. aus-
tralis in the state emphasizes the necessity of further, long-
term studies in continental waters to fill the many gaps in 
the knowledge of freshwater sponge diversity in São Paulo 
state, as well as in other Brazilian states. In addition, riparian 
forest conservation in the margins of streams and other 
types of water courses is an important factor to maintain 
freshwater sponge populations, especially in aquatic envi-
ronments within agricultural landscapes. 
 
 

 
 

Figure 9. Characterization of Corvoheteromeyenia australis live speci-
mens. (A) specimen encrusted in rocky substrate in the lotic 
stretch; (B) live specimen; (C) zoochlorellas algae incorporated to 
spongin; (D) small specimen encrusted in floating macrophyte; (E) 
specimen encrusted on branch of Egeria sp.; (F) gemmules amidst 
to skeleton in degeneration. Photos: Marcelo Rodrigues Freitas de 
Oliveira and Antonio Fernando Pacheco Melhado. 
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