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Abstract

Variations in physical characteristics along the course of a river influence habitat availability which reflects in species
distribution. Knowledge of ecology and diversity of lotic species is important for evaluating how river ecosystems
will respond to environmental impacts. Freshwater decapods are a group of high ecological and economic importance,
but the knowledge about factors influencing their distribution is scarce in Brazil. We performed a survey of decapods
to describe their abundance and distribution as well as to study their relationships with stream physical variables and
especially their association with different substrates types. We studied 23 sites located in 15 tributaries of Guapiagu
River, RJ, where we collected decapods in different substrates types and measured a set of physical variables. We found
five decapods species, including amphidromous and non-amphidromous shrimps and crabs. Decapods were strongly
associated with leaf-litter substrates and their abundance was related to a multivariate axis describing longitudinal
changes in stream characteristics. We concluded that decapods occurring in the Guapiagu catchment inhabit mainly
small streams with preserved riparian forests where they find shelter and potential prey of invertebrates. The ongoing
project to build a dam on the Guapiagu River will have negative consequences to migrating shrimps and we strongly
recommend that mitigating actions, such the construction of structures to allow the passage of migrating fauna, should
be taken.

Keywords: shrimps, environmental factors, leaf litter, tropical stream, damming.

Distribuicio e abundancia de decapodes de Agua doce e sua associacio
com variaveis ambientais em uma bacia hidrografica de Mata Atlantica
que sera represada

Resumo

Variagdes nas caracteristicas fisicas de um rio ao longo do seu curso influenciam a disponibilidade de habitas e dessa
forma a distribuigdo de espécies. O conhecimento sobre a ecologia e diversidade de espécies 16ticas ¢ importante para
avaliar como esses ecossistemas responderao a impactos ambientais. Decapodes de agua doce sdo um grupo de grande
importancia ecoldgica e econdmica, contudo o conhecimento sobre fatores influenciando sua distribui¢do ainda ¢ escasso
no Brasil. Nos realizamos um levantamento de decapodes para descrever sua abundancia e distribui¢do, bem como
estudar sua relagdo com caracteristicas fisicas dos rios, especialmente sua associagdo com tipos diferentes de substrato.
Nos estudamos 23 localidades distribuidas em 15 rios tributarios do Rio Guapiagt, RJ, onde coletamos decapodas em
diferentes tipos de substratos ¢ medimos um conjunto de variaveis fisicas. Nos encontramos cinco espécies de decapodas
incluindo camardes anfidromos e ndo anfidromos e caranguejos. Esses organismos foram fortemente associados a
substratos de folhigo aloctone e sua abundancia foi relacionada com um eixo PCA que descreve as mudangas nas
caracteristicas fisicas longo do curso do rio. Nos concluimos que os decapodas que ocorrem na bacia do Rio Guapiagu
habitam principalmente pequenos corregos com mata ciliar preservada, onde podem encontrar abrigo e um potencial
campo de caga onde predam invertebrados. O projeto atualmente em curso para a constru¢do de uma represa no Rio
Guapiagu ira afetar negativamente a fauna de camardes anfidromos, assim nos recomendamos fortemente que agdes
mitigadoras, como a constru¢do de estruturas para permitir a passagem da fauna migrante sejam tomadas.

Palavras-chave: camardes, fatores ambientais, folhico, rios tropicais, represamento.
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1. Introduction

The general model describing longitudinal variation in
physical characteristics of rivers along their course (i.e. the
River Continuum Concept, RCC, Vannote et al., 1980)
predicts that highly shaded small streams are strongly
dependent upon organic matter originating from surrounding
riparian forests (allochthonous material). As rivers grow in
size, the relative importance of instream shading caused
by riparian vegetation becomes lower and the increased
light they receive stimulates instream production while
the relative importance of allochthonous material to the
trophic chain decreases. Variation in stream width is also
related to distribution of submerged branches, leaf litter
and sediment characteristics influencing habitat availability.
Thus, stream size variation is a key factor influencing
community structure of invertebrates (Cargnin-Ferreira
and Forsberg, 2000), and fishes (Magalhaes et al., 2002).
Although the RCC does not make specific predictions
regarding crustacean fauna, it may also be strongly
influenced by these variations along the river course, but
its relation is poorly studied, especially with respect to
species inhabiting Atlantic forest streams (Mattos and
Oshiro, 2009).

Knowledge about ecology and factors controlling
distribution of freshwater species is extremely important
for evaluating how biodiversity and ecosystem processes
(e.g. organic matter decomposition, nutrient cycling)
respond to environmental impacts and provides means for
developing strategies to minimize effects of environmental
changes (Postel and Carpenter, 1997). Atlantic rainforest
streams have been intensely modified by land use changes
and engineering actions that aim to increase water supply
to agriculture, industry and human consumption. Currently,
Rio de Janeiro state government is planning the construction
of a dam on the Guapiagu river (Rio de Janeiro, 2016;
Britto et al., 2016), which is an important site to preserve
regional biodiversity (Pereira et al., 2012). However, there
is little information about aquatic biodiversity of this
catchment and virtually no study about biodiversity and
distribution patterns of its decapod fauna, which makes it
impossible to forecast the effects and to propose actions
to minimize the ecological impacts of damming the river.

Freshwater decapod crustaceans are a group of high
ecological and economic importance (Silva et al., 2004;
Almeida et al., 2008). Shrimps and crabs play important
ecological roles in streams, processing allochthonous
matter by ingestion and bioturbation (March et al., 2001;
Souza and Moulton, 2005). They also act as important
secondary consumers influencing invertebrate distribution
(March et al., 2002; Brito et al., 2006; Moulton et al., 2004).
Experimental exclusion of shrimps in an Atlantic rainforest
stream led to trophic cascade effects (sensu Pace et al.,
1999) reducing periphyton biomass due increase in grazer
abundance and activity (Moulton et al., 2004; Souza et al.,
2007) which highlights the importance of these animals in
community dynamics and ecosystem process.
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There are approximately 120 species of freshwater
decapods in Brazil (Rocha and Bueno, 2011). Among
freshwater shrimps, Palaemonidae is the most abundant
family (Sampaio et al., 2009) with five genera, where
Macrobrachium (Bate, 1868) is the most represented with
17 species reported from Brazilian territory (Pileggi and
Mantelatto, 2010). Freshwater crabs are represented in Brazil
by two families (Pseudothelphusidae and Trichodactylidae)
comprising at least 50 species, most of them belonging to
Trichodactylidae (Cumberlidge et al., 2014). The genus
Trichodactylus (Latreille, 1828) is represented in Brazil by
nine species (Mossolin and Mantelatto, 2008), and together
with Macrobrachium shrimp are the most remarkable
crustaceans inhabiting streams in Atlantic coastal rainforest
areas. Atyid shrimps, particularly Potimirim spp, are common
in streams that drain directly into the sea, but appear to be
restricted in their ability to maintain populations at greater
distances from the sea.

The knowledge of freshwater decapods in Brazil Atlantic
coast has increased during the last decades, especially
regarding their taxonomy, distribution (Bond-Buckup
and Buckup, 1989; Magalhaes, 2003; Magalhdes et al.,
2005; Mossolin and Mantelatto, 2008; Sampaio et al.,
2009; Mossolin et al., 2016; Rocha and Bueno, 2011) and
population structure (Ammar et al., 2001; Albertoni et al.,
2002; Antunes and Oshiro, 2004; Mossolin and Bueno,
2002; Collins et al., 2006; Mattos and Oshiro, 2009).
However, there is a lack of studies assessing effects of
stream environmental variables on decapod communities
in this area, which restricts our ability to conduct efforts
for their conservation. Studies of the distribution and
abundance of freshwater decapods in other places show
that they can be influenced by habitat structure as well as
biological interactions (Mejia-Ortiz and Alvarez, 2010).
For example, Macrobrachium shrimps are negatively affected
by fish (Graaf and Marttin, 2003), but are also strongly
associated with stream physical variables (Iwata et al.,
2003; Kemenes et al., 2010). Some studies have shown that
freshwater decapod abundance is influenced by distribution
of leaf litter in the river (Henderson and Walker, 1986;
Kemenes et al., 2010), and in turn they positively affect
decomposition rates of these materials (March et al., 2001;
Moulton et al., 2010).

In this work we studied the distribution and abundance
of freshwater decapods in the Guapiagu river basin, located
on the Atlantic coast of Rio de Janeiro. We performed a
survey of decapods that included streams of different sizes
in order to describe decapod distribution and abundance.
Simultaneously, we studied the differences in decapod
abundance between rock/sand and leaf litter substrates
as well as their relation with a set of stream physical
variables. To our knowledge this is the first work studying
decapod fauna in the Guapiagt basin and it is especially
relevant given the immanent construction of a dam on the
Guapiagt river, which could have strong impacts on the
decapod stream fauna.
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2. Methodology
2.1. Study area

Guapiagu River a fifth order river in which all
tributaries issue from the Serra dos Orgios mountain range.
The Guapiagti merges with the Macacu River forming the
sixth order Guapi-Macact which flows into Guanabara
Bay, RJ. We studied 23 sites located in 15 tributaries of
Guapiagt River, ranging from first to third order. All streams
had headwaters located in preserved Atlantic rainforest
areas, located in Trés Picos State Park or in its buffer
area. The geology is predominantly Precambrian granite
with water conductivity ranging from 16 to 41uS/cm.
The climate is classified as tropical Atlantic with average
annual precipitation of 1300 mm concentrated in the
summer and mean temperature of 23 °C. The study area
is shown in Figure 1.

2.2. Environmental variables

‘We measured a set of stream physical variables related
to habitat availability, including stream canopy cover, water
temperature, stream width, and proportion of different
substrates. Canopy cover was measured with a spherical
densiometer (Forest densiometer, Bartlesville, OK, USA),
water temperature was measured using a digital thermometer
and stream width was calculated as the average of three
measurements taken with tape measure. The proportion
of different substrate types were estimated along 10 m
stream channel as the average of 10 randomly distributed
visual measures performed using a 0.5 x 0.5 m square
visual estimator. We performed all measurements between
December 2015 and January 2016, which corresponds to
the rain season.

2.3. Decapod sampling

Decapod samples were taken using traps made of PET
bottles where the upper part was cut and then inverted in
the same bottle creating a conical entrance. The traps were
similar to those of Bentes et al. (2011), but in our case traps
had just one entrance with a smaller diameter (3.5 cm).
In second and third order streams we used twelve traps
baited with canned sardine and distributed along =~ 15 m
of each studied site. At these locations we placed 6 traps in
rock/sand substrates and 6 in leaf-litter accumulation areas,
but in some sites we could not find leaf accumulations,
then a complete set of twelve traps was placed in rock/sand
substrates. In first order streams due their small size (less
than half of 2° and 3° order streams width) we used only
six traps distributed along a 15 m reach. First order streams
had conspicuous accumulations of leaf litter and due to the
small stream size we considered that animals inhabiting
these leaf accumulations had access to the traps regardless
of where they were placed, so we considered all traps in
first order streams as “leaf litter traps”. Traps remained
in the streams for 2h during the day, since we observed
that a longer deployment period did not reflect in more
decapod captures during a pilot sampling. Collected
animals were anesthetized before killing using cold water
and then stored in plastic packs with 70% alcohol to be
processed at the field station. We expressed the data as
absolute density that we believe to be proportional to the
density of animals at the site.

Palaemonidae shrimps were classified using keys
of Sampaio et al. (2009); and Mossolin et al. (2016).
Trichodactylidae crabs were classified according to
Magalhaes (2003). All individuals were measured, sexed

Figure 1. Guapiacu river catchment. Squares indicates sample sites and triangle indicate the location of dam in construction.
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when possible and the number of ovigerous females was
noted. Shrimp length was measure as the distance between
the ocular cavity and the end of the telson. Crab size was
measured as cephalothorax maximum width.

2.4. Statistical analysis

We compare the differences in Total Decapod Abundance
(TDA) as well as in M. potiuna (Miiller, 1880) and
T. fluviatilis (Latreille, 1828) abundances between different
substrate types using Student t-test. This statistical test
was also applied to compare differences in trap capture
rates between substrates types and differences in size of
M. potiuna and T. fluviatilis captured in the two different
substrates.

We conducted a Principal Component Analysis
(PCA) in order to reduce dimensionality of our set of
seven environmental variables by converting them into
two orthogonal uncorrelated variables describing general
environmental variation (i.e. principal components).
Then we performed least square linear regression with
the first principal component (which explained most
of the variation in the original data set) as independent
variable and TDA, M. potiuna abundance, and 7. fluviatilis
abundance as dependent variables. This procedure was
adopted to minimize type II error probability that would be
high after many comparisons using each original variable.
The proportion of the variance of each original variable
explained by the principal components was assessed by

Table 1. Decapod abundance in the studied sites.

checking the values of the component loadings. Then to
simplify the understanding of these results, the relationship
between the original variables that most contribute to
principal components of the decapod abundance was
assessed using least squares linear regression. Since in the
PCA model three variables (%leaf litter; % rocks; channel
width) had high loading values, we additionally performed
stepwise regression with these three variables as predictors
of TDA. Stepwise regression indicated that % leaf litter
was the only significant variable on this new model, then
we performed least squares linear regression only with
this variable. All statistical analyses were performed using
SPSS statistical software, IBM®.

3. Results

Our sample sites consisted of five first order streams,
five second order stream (with one sample site each) and
7 third order stream where 13 sites were distributed, totaling
23 sites distributed in 17 streams (Figure 1). These sites
are located in altitudes ranging from 27 to 208 m above
sea level and water temperature ranges from 18.4 °C to
24.8 °C (Table 1).

Atotal of 324 decapods were collected in 15 sites and
in 8 sites there was no capture. We collected four decapod
species, two Palaemonidae shrimps; Macrobrachium potiuna
and Macrobrachium olfersii (Wiegmann, 1836) and two
Trichodactylidae crabs; Trichodactylus fluviatilis and
Trichodactylus dentatus (H. Milne-Edwards, 1853).

Site M.potiuna M.olfersii  M.carcinus  T(fluviatilis  T.dentatus TDA

M.A 2°rd 55 1 11 67
M.A.2%rd (2) 51 7 58
M.A 3°rd (1) 0
M.A 3°rd (2) 8 3 1 12
MRQ 1°ord 0
MRQ 2°rd 16 8 24
MRQ 3°ord (1) 0
MRQ 3°rd (2) 1 1
MRQ 3°ord (3) 0
MRQ 3°rd (4) 0
STM 1°ord (1) 62 62
STM 1°ord (2) 1 11 12
STM 2°ord 7 1 15 23
STM 3°ord (1) 1 1 2
STM 3°ord (2) 1 1
ITA 1°0rd 6 1 7
ITA 3°ord (1) 9 9
ITA 3°ord (2) 1 1
ANL lord 28 28
ANL 2°rdn 16 16
D.Barras 3°rd 2 2
Gato 3°ord 0
Estreito 3°rd 0
Taxon Abundance 250 6 1 64 4 325
% of the Total 0.77 0.02 0.00 0.20 0.01
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We also registered a large individual (22.5 cm total length)
of Macrobrachium carcinus (Linnaecus, 1758) that was
caught accidently by another research group during a
fish-sampling using eletrofishing, close to one of our sample
sites. This specimen was noted for biodiversity survey
purposes but was not considered in subsequent analyses.

Table 2. Physical variables measured in the studied sites.

M. potiuna accounted for 77% of all collected decapods
and T fluviatilis represents 20% of collected specimens.
M. olfersii and T. dentatus were much less abundant
representing only 2% and 1% of the captures respectively
(Table 2). M. potiuna was found in ten sites and 7. fluviatilis
in nine. We captured only six specimens of M. olfersii

Width Temperature Altitude

Site Coordinates  %Shading %Litter %Sand %Rock (m) ©C) (m)
M.A 2°rd fé: ii ?22; \SV 88.4 148 614 23.8 1.4 232 190
M.A 2°%rd (2) ?é: ii: g;g:;} 86.3 123 31.8 55.9 23 23.6 148
M.A 3°rd (1) i;: ii 319?4\5 64.7 52 329 619  10.6 23.6 208
M.A 3°rd (2) igz ii ?;;QSW 60.3 51 429 52.0 9.7 23.8 168
MRQ 1°ord i;: ig: 41124213:\8)\/ 85.3 74 343 58.3 1.1 23.7 102
MRQ 2°rd fé: 4212 ;/5226SW 80.1 95 685 22.1 1.6 232 192
MRQ 3°rd (1) fé: i;: 2?3?: \SN 73.1 24 346 63.0 3.1 23.7 206
MRQ 3°ord (2) fé: ig: 4114212411: 3\/ 82.9 4.7 37.2 58.1 6.4 24.1 98
MRQ 3°ord (3) fé: ii ‘?ggg \SV 70.7 34 285 68.1 6.4 24.1 72
MRQ 3°ord (4) ?é: ii: g(;‘;‘s’,,sw 40.6 23 494 48.3 6.4 242 63
STM 1°ord (1) i;: 4212 ;g(l)g\s)v 94.4 194 5938 20.8 1.0 21.8 184
STM I°ord (2) Azéz ig 3(1)22 \SN 90.5 172 493 334 1.1 26.8 185
STM 2°ord ig: ig: ‘2‘(1)?(3):\8)\/ 89.4 57 358 58.5 4.8 23.0 200
STM 3°ord (1) fé: i; ?ggg\s)v 57.0 53 454 49.2 5.1 23.6 54
STM 3°ord (2) fé: i;: i;?;: \SN 3.6 0.0 444 55.6 2.9 23.9 48
ITA 1°ord ?é: 421(7): ?iz?: 3\/ 82.2 12.3 62.2 25.5 0.9 18.7 195
ITA 3°rd (1) fé: i?%;issw 82.7 63 326 61.1 6.3 18.4 120
ITA 3°ord (2) ?é: i?: ig;‘izs{v 5.7 0.0 392 60.8 2.2 19.0 90
ANL 1°ord i;: g? iggg\s)v 92.6 158 624 21.8 1.3 19.0 58
ANL 2°0rdn fé: g? 43117122 \SN 97.1 13.7 216 64.7 5.8 234 57
D.Barras 3°ord ig: ig: gg;z\s)v 36.4 0.0 853 14.7 6.7 243 39
Gato 3° ord fé: 4212 §13§9SW 81.1 58 286 65.6 12.0 235 40
Estreito 3 °ord i;: i;: 25533’;5 51.0 0.0 664 33.6 33 24.8 27
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in four sites (three streams) and only four specimens
of Trichodactylus dentatus in three sites (two streams)
(Table 2). Due to the high dominance of M. potiuna in
the decapod communities in almost all sites, its abundance
was highly correlated to total decapod abundance. Due to
limitations of processing material at the field station we
were not able to sex M. potiuna individuals. However we
noted that approximately 14% (36) of collected M. potiuna
specimens were ovigerous females. The sex ratio (M/F) in
T. fluviatilis was 0.69 and we found no ovigerous female.

Decapods were more abundant in leaf litter substrates
(251 specimens) than in rock/sand areas (73 specimens) and
statistical tests found difference in total decapod abundance
between different substrate types (t=2.96 p<0.008). Accounting
for each species separately M. potiuna and T. fluviatilis,
were more abundant in leaf litter accumulations, but the
difference was significant just for M. potiuna (t=2.56
p=0.018). Average capture rate was 81.7% for leaf litter
traps and 36.11% for rock/sand traps and this difference
was also statistically significant (t=5.2 p<0.001). There
was no statistical difference when comparing variation
in M. potiuna and T. fluviatilis sizes between substrate
types. Differences in trap capture ratio and total decapod
abundance are presented graphically in Figure 2.

Principal components analysis reduced our set of
7 environmental variables to two orthogonal axes that
accounted for = 65% of the variability of the original
data set. The first axis explained most of the original data
variance and was largely influenced by leaf litter and rock
percent and channel width. This axis represents longitudinal
changes in the streams starting in lower parts (piedmont
streams) where streams are large, less shaded, with high
percent of rock cover and less leaf litter accumulation and
going in the upstream direction to where streams are small
and highly shaded. The component loadings showing the
relative importance of each environmental variable to PCA
axis is presented in Table 3.

We found a statistically significant relationship between
the first PCA-axis and total decapod abundance (p=0.002;
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R?=0.40) (Figure 3A), as well as with M. potiuna total
abundance (p=0.003; R*=0.37) while no significant relation
was found for 7. fluviatilis. We performed linear regressions
using % of leaf litter as the predictor variable, since it
had a large influence on PCA axis 1 and was indicated
as a significant predictor of TDA by stepwise regression
procedure. We found significant relationships of % leaf litter
with TDA (p=0.001; R*=0.48) (Figure 3B) and M. potiuna
abundance (p=0.001; R?>=0.47), but the relationship was
not significant with 7. fluviatilis abundance.

4. Discussion

Decapods, and especially shrimps look to be scarce
and present a restricted distribution in Guapiacu river
catchment when compared with other coastal catchments
(Ammar et al., 2001; Mattos and Oshiro, 2009; Silveira,
1997), but this is difficult to confirm due to differences in
sampling techniques. We found species that have different
reproductive strategies: Trichodactylidae crabs and
M. potiuna shrimp are freshwater specialized species that
have the entire life cycle in freshwater, while M. olfersii
and M. carcinus are amphidromous (Silveira, 1997) and
depend on estuarine brackish water for the development
of the first stages of larval growth. Eggs are released in
freshwater and are carried to the estuary where larval stages

Table 3. Contribution of original variables to the PCA
components (axes). Higher absolute values mean greater
contribution to the axes.

Variable Component 1 Component 1
%Shading 0.546 0.728
%Litter 0.81 0.426
%Sand 0.667 -0.648
%Rock -0.857 0.431
Width -0.708 0.165
Temperature -0.183 0.232
Altitude 0.391 0.557
@
(8]
£ 60,007 ""
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Figure 2. Difference in trap capture ratio (A) and in decapod total abundance (B) between different substrates.

Braz. J. Biol. 2017, vol. 77, no. 4, pp. 820-829

825



Silva-Junior, E.F., Silva-Aratijo, M. and Moulton, T.P.
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Figure 3. Relationship between decapods total abundance and: PCA first axis (A), and percentage of leaf-litter substrates (B).

feed on plankton (Bertini et al., 2014). After completing
planktonic larval development juveniles start to migrate
upstream and finally reach headwaters where they find more
suitable conditions for their benthic feeding habits during
adult life (Jalihal et al., 1993; Collart and Magalhaes, 1994;
Bauer, 2011). Thus, the presence of these amphidromous
species in a catchment indicates that the river system
maintains its ecological connectivity.

These considerations are especially important given the
current plans for damming Guapiagu River, which could
prevent shrimps to complete these migrations successfully
causing their local extinction (Holmquist et al., 1998).
Moreover, considering that Palaemonidae shrimps interact
strongly with benthic invertebrates and their experimental
exclusion result in community and ecosystem level alterations
(Moulton et al., 2004; Souza et al., 2007), local extinction
of these shrimps will probably lead to ecosystem level
effects, as reported for streams surrounding Rio de Janeiro
city (Moulton et al., 2007). Thus, we strongly recommend
that the project for damming Guapiagt river must include
structures to allow the passage of migrating shrimps (e.g.,
shrimp ladders: March et al., 2003; Fi¢vet, 2000).

M. carcinus is considered to be an endangered species
by the Brazilian Environment Institute (IBAMA, 2016)
and is under threat in Rio de Janeiro (Moulton et al., 2000;
Mazzoni et al., 2009). It is frequently caught by the local
population for eating. Given its large size, M. carcinus is
not susceptible to be captured in our PRT traps (except for
young individuals) but its presence was reported to us by
the local population especially in ITA stream.

In this study we collected only four individuals of
Trichodactylus dentatus that were found only in downstream
reaches of two rivers (where 7. fluviatilis were absent)
and always in sand/rock substrates. We collected no
Atyidae shrimps in the traps and did not observe them.
Potimirim brasiliana is very common in small, coastal,
streams, especially in places without fish (Moulton et al.,
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2013). It is amphidromous, and because it is much smaller
than other amphidromous Macrobrachium species, it
possibly does not have as strong ability to inhabit upstream
locations compared to these species. Thus we cannot infer
that its absence from the Guapiagu sites was caused by
downstream impacts or by an innate difficulty in reaching
and surviving in sites far from the estuary.

Decapods and especially M. potiuna were strongly
associated with leaf litter accumulations in the streambed,
which was demonstrated by the differences in abundance
and trap capture ratio between substrates as well as by the
positive relationship between their abundance and the
proportion of leaf litter substrate (and also by the large
contribution of this variable to PCA axis-1). Similar results
were also found in the work of Bentes et al. (2011) studying
M. amazonicum in brackish water environment. Despite
the lack of difference in 7. fluviatilis abundance, more
individuals were collected in leaf litter substrates, thus, given
the limited number of observations (only 64 specimens)
we believe that a more intense sampling could reveal a
pattern similar to that observed for M. potiuna.

The strong association of decapods with leaf litter
substrates is interesting, since studying the same catchment
and based on stable isotope data Lima (2009) concluded
that M. potiuna and Trichodactylus sp. are secondary
consumers, which have as basal food source periphyton
algae which usually grows on rocks. Similar results were
also found in other Atlantic rainforest stream in Rio de
Janeiro (Brito et al., 2006; Neres-Lima et al., 2016).
We believe that is possible that these animals are using
leaf accumulations as shelter during daylight hours or even
that they prey on invertebrates in the litter. However, in
the studies cited above, no first order stream was studied,
and the inherent limitation of algal production in small
heavily-shaded streams cannot be judged. Thus it is possible
that M. potiuna and T. fluviatilis derive their diet from litter
in these circumstances.
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Most of the decapods collected in this study were found
in small first or second order streams, while they were
absent or occurred in low densities in third order streams.
This was particularly so in the case of M. potiuna. Decapods
were found in only 6 of the 13 third-order researched sites
and usually represented by few individuals and M. potiuna
was found in only one third-order stream. The scarcity of
decapods in third order streams was independent of their
association with leaf litter accumulations, since many times
they were not found in these sites even when sampling
this substrate.

Recently we performed a fish sample in many of the
same sites recording twenty one fish species that were mainly
concentrated in third order streams (unpublished data) and
M. olfersii that was the only decapod species found during
this survey. During the present work we accidently collected
some fish specimens, which took place almost exclusively
in third order streams, with exception of the site MRQ 1°ord
where we collected Phalloceros tupinambis. MRQ 1°ord
was the only first order stream where we collected no shrimp
(but M. potiuna and Phalloceros tupinambis occurred
together in STM 1°ord (1). Considering this, we believe
that fish can have a strong negative effect on shrimps that
are excluded even when suitable abiotic conditions exist.
This negative fish effect was reported for other rainforest
streams (Moulton et al., 2013) and in our sites it seems to
affect especially M. potiuna which is smaller, weaker and
less aggressive than M. olfersii (Silveira, 1997; Moulton
and Silveira, 1998). The distribution M. potiuna appears
to be negatively affected by M. olfersii (Moulton and
Silveira, 1998), but since M. olfersii was relatively rare
in the studied sites, it was probably not a strong factor in
restricting M. potiuna to smaller streams.

Relationship between decapod abundance and PCA
axis-1 showed that other factors such as stream width, canopy
cover and percent of rock substrates are also important
environmental factors related to decapod abundance.
This relationship summarizes the influence of the stream
continuity in decapod abundance (especially M. potiuna),
where shrimps become more abundant when the river
becomes small, more shaded, with more leaf substrates
and with less fish in higher altitudes.

We conclude that the Guapiagti decapod fauna and
especially M. potiuna are related to small streams with
preserved riparian forests where they find shelter to
avoid fish predation (especially M. potiuna) and possibly
a good feeding site to prey on invertebrates. M. olfersii
and M .carcinus are less subject to fish predation and use
mainly rivers to complete their life cycle, so the presence
ofthese species indicated that these animals still have the
ability to migrate upstream which could change after the
construction of a dam on the Guapiagu river especially if
no mitigating action is taken.
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