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Gadget for Epilithic Microalgal Sampling (GEMS)
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Abstract

Benthic microalgae sampling in lotic systems is carried out using either artificial or natural substrate. Natural substrate 
is more suitable for biomass and productivity estimates as well as biodiversity assessment because it contains the 
communities that are typical of the environment. We present a new gadget for epilithic microalgae sampling (GEMS) 
that allows sampling in situ when it is impossible to remove the substrate from the river bed. The sampler consists 
of an acrylic box with a 25 cm diameter opening on its base that allows access to the substrate. This gadget can be 
used in shallow plan bedrock streams and it keeps the sample area isolated as much as possible minimising losses and 
contamination. It is also easy to construct and handle. 
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Dispositivo para amostragem de microalgas epilíticas

Resumo

As amostragens de microalgas bênticas em sistemas lóticos são realizadas através do uso de substrato natural ou 
artificial. Substratos naturais são mais adequados para a estimativa de biomassa e produtividade, assim como, para a 
avaliação de biodiversidade, porque eles contêm as comunidades que são típicas de um determinado ambiente. Nós 
apresentamos um novo dispositivo para amostragem de microalgas epilíticas (GEMS) que permite a amostragem in 
situ, quando é impossível remover o substrato do leito do rio. O amostrador consiste em uma caixa de acrílico com 
uma abertura de 25 cm de diâmetro em sua base que permite acesso ao substrato. O amostrador pode ser usado em 
riachos rasos e de leito rochoso e plano, e mantém a área amostral o mais isolada possível, minimizando perdas e 
contaminação, além de ser fácil de construir e manusear.

Palavras-chave: amostragem, riacho, epilíton.

1. Introduction

Benthic cyanobacteria and algae (especially diatoms) 
are the main primary producers in streams and rivers 
(Biggs, 1996). In these fast flowing water environments, 
plankton is rare so that benthic algae have an important 
role in such aquatic foodwebs. 

Benthic microalgae sampling in lotic system is usu-
ally carried out using either artificial substrate (e.g., glass 
slides, plastic and acrylic plates, or clay tiles) (Ghosh 
and Gaur, 1998; Stevenson and Bahls, 1999) or natural 
substrate (pebbles, cobbles, sediment, macroalgae or 
macrophytes) from the river bed (Round, 1993; Tolotti, 
2001; Sala et al., 2002; Cetto et al., 2004; Ludwig et al., 

2004; Landucci and Ludwig, 2005; Ferrari and Ludwig, 
2007; Salomoni et al., 2007). 

The use of artificial substrate reduces effort and 
analysis time (e.g. slides can be directly observed in a 
microscope), though it requires an extra trip to deploy 
the substrate. It causes less habitat disruption, and sub-
stantially improves sampling precision, though prob-
lems such as substrate loss and/or damage, mainly due 
to theft and vandalism may occur (Lane et al., 2003). 
Artificial substrate should be used in succession stud-
ies, when natural substrate varies among sites or in 
comparisons of environmental variables, but it should 
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be avoided in biomass and productivity estimations 
(Aloi, 1990).

Natural substrate is more recommended for benthic 
algae floristic studies because it will contain the commu-
nities that are typical of the environment. The substrate 
characteristics such as chemical composition, porosity, 
crystal size and shape, among others, influences algal 
colonisation (Burkholder, 1996).

Epilithon sampling is usually carried out by with-
drawal of pebbles and rocks (preferably flat ones) from 
the riverbed, stream or lake. When it is impossible to re-
move the substrate from the river bed (big rock blocks, 
bedrock streams) the sample collection must be made 
in situ, which leads to some technical difficulties: the 
scrapped material is swept away by the water current and 
the incoming of allochthonous material contaminates the 
sample area.

Aloi (1990) in the review about periphyton field meth-
ods recommended the use of brushing syringe-samplers, 
created by Stockner and Armstrong (1971) and modified 
by Loeb (1981), due to their low cost, ease of use and 
efficiency in removal of periphyton from firm substrate. 
Recently, Peters et al. (2005) improved a brush sampler 
based on Loeb (op. cit). These samplers remove periphy-
ton from a limited area (3.14 and 5.7 cm2 respectively). 
Considering these factors our purpose was to develop the 
gadget for epilithic microalgal sampling (GEMS), which 
has a bigger sampling area, and it is easy to construct and 
handle, to be used in shallow (up to 30 cm depth) bed-
rock stream, where benthic microalgae are found.

2. Gadget for Epilithic Microalgae Sampling 
(GEMS)

The Gadget for Epilithic Microalgae Sampling 
(GEMS) consists of an acrylic box 50 cm high. The side 
to be in contact with the riverbed has a 25 cm diameter 
opening (490.87 cm2, the size of the quadrat) and the op-
posite face is opened to allow access inside the box. The 
box surface that will be in contact with the rock is cov-
ered with two centimetres of soft rubber in order to allow 
adhesion of the sampler on the wet and/or submerged 
rocky surface. The rubber material that covers the basis 
of the sampler can vary in terms of density, softness and 
thickness to give the best adherence possible to the rocky 
surface and thus prevents the entry of water through ir-
regularities of the surface (Figure 1). Once placed on the 
desired area, the equipment avoids water running over 
the substrate which will be sampled. The water remain-
ing in the sampler is removed and then the surface is 
scraped with a brush. The dislodged material is then col-
lected using a syringe or pipette.

3. The GEMS Advantages 

The GEMS has some technical advantages such as: 
1) it allows direct access to submerged epilithon in situ 
with effective isolation of the sampling area; 2) it dimin-

ishes losses during sampling; 3) it prevents the entrance 
of allochthonous particles; 4) it optimises the sampling 
time using a great portion of substrate at a time; and 5) it 
estimates the taxa densities due to the use of the known 
area. 

In relation to its use and handling, the acrylic con-
stitution of the GEMS makes it virtually unbreakable, 
which is desirable for field work. Sampling can be done 
by one person by keeping the gadget fixed to the sub-
strate by stepping on its base so that the hands are free to 
scrape and pump off, but with two people it is even faster 
and easier: one keeps the GEMS in the selected position 
and the other one does the scraping (Figure 2). 

The GEMS was used for the first time in research 
on the floristic composition and density of diatoms in a 
bedrock stream, Salto River, in Ibitipoca State Park, in 
the state of Minas Gerais, Brazil (Canani, 2005).

As improvements for this gadget we suggest the 
following: 1) the reduction of the circumference of the 
base, resulting in the reduction of size and weight of the 
gadget; 2) the search for different materials to improve 
the adherence of GEMS to the substrate; and 3) a sys-
tem to integrate the scraping and pumping in the sampler 
box.

Figure 1. Gadget for Epilithic Microalgae Sampling 
(GEMS) model (dimensions in millimetres).

Figure 2. Sampling on a bedrock shallow stream, Salto 
River, Minas Gerais, Brazil.
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