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On the diet of two endemic and rare species of 

Trichomycterus (Ostariophysi: Trichomycteridae) in the 

Jordão River, Iguaçu River basin, southern Brazil
[I]

Sobre a dieta de duas espécies endêmicas e raras de Trichomycterus 

(Ostariophysi: Trichomycteridae) no Rio Jordão, bacia do Rio Iguaçu, sul 

do Brasil
[A]

Almir Petersen Barreto[a], Fabiane Cristina Armiliato[b], Vanessa Maria Ribeiro[c], Vinícius Abilhoa[d]

Abstract

The diet and the e�ect of body size on the feeding habits of Trichomycterus crassicaudatus and Trichomycterus stawiarski, 

collected in the Jordão River, an import tributary of the Iguaçu River basin, were investigated. Samples were collected in 

august 2003 during the Jordão River Energetic Complex Aquatic Fauna Rescue and Monitoring program. Stomach contents 

were evaluated through the frequency of occurrence, permutational multivariate analysis of variance (PERMANOVA), si-

milarity percentage analysis (SIMPER) and non-metric multidimensional scaling analysis (MDS) methods. A total of 86 

stomach contents of T. stawiarski and 36 of T. crassicaudatus were assessed. The species presented an insectivorous feeding 

habit, with di�erences in the diet composition of the “smallest” and the “largest” individuals. Ephemeroptera nymphs, lar-

vae and pupae of Diptera, organic detritus and plant fragments were the most important food items. Both species feeding 

habits were based mainly in benthic aquatic immature insects.
[P]
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[B]

Resumo

Foi investigada a dieta e o efeito do tamanho corporal no hábito alimentar de exemplares de Trichomycterus crassicaudatus 

e Trichomycterus stawiarski coletados no rio Jordão, um importante a#uente do rio Iguaçu. Os exemplares foram coletados 

em agosto de 2003 durante o programa de Resgate e Monitoramento da Fauna Aquática do complexo Energético do rio Jordão 

(UHE Santa Clara). Os conteúdos estomacais foram analisados de acordo com o método de frequência de ocorrência, análise 

de variância multivariada permutacional (PERMANOVA), análise de percentual de similaridade (SIMPER) e escalonamento 

multidimensional não métrico (NMDS). Foram analisados 86 estômagos de T. stawiarski e 36 de T. crassicaudatus. As espécies 

apresentaram hábito alimentar predominantemente insetívoro, com diferenças na dieta entre indivíduos pequenos e grandes. 

Ninfas de Ephemeroptera, larvas e pupas de Diptera, detritos orgânicos e material de origem vegetal foram os itens mais im-

portantes. Os resultados obtidos demonstram que a alimentação de ambas as espécies é baseada principalmente em estágios 

imaturos bentônicos de insetos.
[K]
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stawiarski collected in Santa Clara hydroelectric 

power plant (downstream) in the Jordão River, 

an important tributary of the Iguaçu River basin. 

Considering the fact that most studies on the feeding 

#!/3/46&/7& +*/("!)3& 7*#%-8)+#*& 0"%-&-)9#&%-/8$&+-)+&
several species shift their diets according to the onto-

genetic development (Abilhoa, Bastos & Wegbecher, 

:;;<=&>?"3-/)@&2/*$)+/8%A"&B&C++/@&:;;D=&2)**"4)&B&
2)++"$"@&:;;D=&E"+53#@&2*)4)&B&>*)$-)@&:;;FG@&8-"!-&
seems to be related with morphological (e.g. buccal 

opening) and behavioral (e.g. locomotion capability) 

changes during development (Wooton, 1999), we 

)3%/&)%%#%%#'&+-#&"$035#$!#&/7&%"H#&!3)%%#%&/$&+-#&'"#+&
of each species.

Materials and methods

I-#&0"#3'&8/*A&8)%&!)**"#'&/5+&"$&+-#&J/*'K/&L"9#*&
(25° 38´ S – 52° 00’ W), an important tributary of the 

lower Iguaçu River basin with many rapids and wa-

terfalls. All specimens were caught in August 2003 

during the impoundment of Santa Clara hydroelec-

tric power plant (downstream) as part of the Jordão 

River Energetic Complex Aquatic Fauna Rescue and 

Monitoring program, under the authorization of 

IBAMA (process number 02017.000523/03-18). 

Specimens were collected using manual sieves 

(5 mm mesh) and dip nets (5 mm mesh). Captured 

%(#!",#$%& 8#*#& 0"M#'& "$& +-#& 0"#3'& "$& N;O& 7/*,)-

lin solution and brought to the laboratory whe-

re were measured (mm) and dissected. Digestive 

tracts were removed and their contents analyzed 

)$'&"'#$+"0"#'&5(&+/&+-#&3/8#%+&+)M/$/,"!&3#9#3&*#)-

ched using a stereomicroscope. Voucher specimens 

8#*#&'#(/%"+#'& "$& +-#& 0"%-&!/33#!+"/$&/7& +-#&P5%#5&
de História Natural Capão da Imbuia (MHNCI 12297 

and MHNCI 12299). 

A similarity matrix with the presence/absen-

ce data of food items was generated using the 

Jaccard similarity coefficient. Two-way crossed 

permutational multivariate analysis of variance 

(PERMANOVA) examined the effects of species 

and size classes (factors) on the diet composition. 

Significant factors were further analyzed using 

a PERMANOVA pair-wise comparison. Similarity 

of percent contribution (SIMPER) analysis was 

employed to investigate prey categories most 

responsible for the separation among factors. 

Data were also investigated using non-metric 

Introduction

The Iguaçu River basin is considered a global 

biodiversity hotspot (Abell, Thieme, Revenga, Bryer, 

Kottelat, Bogutskaya, et al. 2008), because of the di-

9#*%#@&#$'#,"!@&)$'&#$')$4#*#'&0"%-&%(#!"#%&Q>?"3-/)&
B&R5?/!@&:;;S=&L/%)&B&T",)@&:;;FGU&I-#&-"4-&'#4*##&
of endemism of its ichthyofauna has been mentio-

$#'&?6&%#9#*)3&)5+-/*%&Q#U4U& #9#*"&B&V/*'#"*/@&NDDS=&
Garavello, Pavanelli & Suzuki, 1997), and is probably 

due to its geographic isolation imposed by the Iguaçu 

falls. In the Iguaçu River, ten species of Trichomycterus 

were recorded: Trichomycterus stawiarski — Miranda 

L"?#"*/@& NDWF= Trichomycterus castroi — de Pinna, 

NDD:= Trichomycterus naipi — Wosiacki & Garavello, 

:;;S= Trichomycterus papilliferus — Wosiacki & 

X)*)9#33/@&:;;S= Trichomycterus mboycy — Wosiacki 

B&X)*)9#33/@&:;;S= Trichomycterus taroba — Wosiacki 

B& X)*)9#33/@& :;;S= Trichomycterus plumbeus — 

Y/%")!A"&B&X)*)9#33/@&:;;S= Trichomycterus davisi — 

Z)%#,)$@& ND;F= Trichomycterus crassicaudatus — 

Y/%")!A"&B&'#&."$$)@&:;;F= and Trichomycterus igobi — 

Wosiacki & de Pinna, 2008. The species T. davisi is the 

only non-endemic to the Iguaçu River basin.

The Neotropical catfish family Trichomycteridae 

comprises more than 200 species of small-

-sized fishes (de Pinna & Wosiacki, 2003) whi-

ch in general inhabit fast-flowing rocky streams 

Q>**)+")@& NDF[=& '#& ."$$)@& NDDFGU& R#%("+#& +-#& *#-

markable range of habitats and feeding habit, 

which includes trophic specializations such as 

haematophagy and lepidophagy, there is little 

information on trichomycterids natural feeding 

ecology. For the genus Trichomycterus, a proba-

bly non-monophyletic group of catfish with pro-

nounced intraspecific variation in color pattern 

(de Pinna & Wosiacki, 2003), the few available 

data are greatly disproportional to the large num-

ber of species. Available evidences for the genus 

Trichomycterus suggest that the group is repre-

sented by generalized predators of aquatic inver-

+#?*)+#%& Q>?"3-/)@& R5?/!& B& >H#9#'/\]"3-/@& :;;F=&
V)%)++"@& :;;[=&V-)*^@&2)"*'@&I#37#*&B&L5?"/@&:;;W=&
Z)?"+@&E"!+/*")$/&B&V),(/%@&:;;_=&P)$/$"@&X)*#3"%@&
I*"(/3#& B& E)33)$")@& :;;D=& P)$*"`5#H@& Z5)`5"$@&
>*#33)$/&B&>**)+")@&NDFF=&L/33)@&a%+#9#%&B&b9"3)\')\
 "39)@&:;;DG@&L/,^$\E)3#$!")@&:;;N=& !/++@&.)*'/&B&
E"3)@&:;;<=&I*)c)$/@&NDD<GU&

In the present work we describe the feeding habits 

of individuals of T. crassicaudatus and Trichomycterus 
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13 items. Ephemeroptera nymphs, larvae and pupae of 

Diptera, organic detritus and plant fragments were the 

most representative food items for T. crassicaudatus and 

T. stawiarski. Table 1 shows all food items recorded.

>& +8/\7)!+/*& .aLP>dCE>& "$'"!)+#'& %"4$"0"!)$+&
differences between species and between size clas-

ses (Table 2a). Pair-wise comparisons (Table 2b) de-

%"4$#'& +/& #M),"$#& %"4$"0"!)$+& 7)!+/*%& %-/8#'& +-)+ 
T. crassicaudatus size class 2 (76 – 110 mm) had diffe-

rent diet from size class 5 (176 – 210 mm), whereas 

T. stawiarski size class 1 (25 – 45 mm) had different diet 

7*/,&"$'"9"'5)3%&e&WW&,,=&)$'&T. stawiarski size class 

2 (46 – 65 mm) had different diet from individuals > 

FW&,,U&I-#%#& 0"$'"$4%&8#*#&%5((/*+#'&?6& +-#&dPR &
analysis of diet composition according to size classes’ 

categories (Figure 1). SIMPER analysis found that the 

highest contributors to dissimilarity (43.5%) between 

diets of T. crassicaudatus and T. stawiarski were frag-

,#$+%& /7& (3)$+%& QN<UNOG& )$'& 5$"'#$+"0"#'& 3)*9)#& )$'&
pupae of Diptera (16.3%). The highest contributors 

to dissimilarity (> 43%) of diet composition between 

the “smallest” and the “largest” individuals of T. sta-

wiarski&8#*#&5$"'#$+"0"#'&3)*9)#&)$'&(5()#&/7&R"(+#*)&
(16%), Ephemeroptera nymphs (16%), fragments of 

plants (15%) and Plecoptera larvae (13%), whereas 

multidimensional scaling analysis (NMDS) to visually 

assess the dispersion of samples. All analyses were 

performed using Primer v6 software (Clarke & 

Gorley, 2006). Because of the lack of information 

on Trichomycterus&3"7#&-"%+/*6&Q%"H#&)+&0"*%+&,)+5*"+6@&
growth, and reproduction), size classes (total length) 

and corresponding length intervals were obtained 

from Sturges’ formulation (Vieira, 1980). 

Results

During the survey period, 36 specimens of T. crassi-

caudatus and 86 specimens of T. stawiarski were collec-

ted. Food items were grouped into broad taxonomic or 

ecological categories: Mollusk Bivalvia, aquatic imma-

+5*#&"$%#!+%&Q5$"'#$+"0"#'&3)*9)#&)$'&(5()#&/7&R"(+#*)@&
Diptera – Chironomidae larvae, Diptera – Simulidae 

larvae, Diptera – Ceratopogonidae larvae, Plecoptera 

larvae, Trichoptera nymphs, Ephe meroptera nymphs, 

T#("'/(+#*)& f& .6*)3"')#& 3)*9)#G@& "$%#!+& *#,)"$%@& 0"%-@&
0"%-&%!)3#%@&7*)4,#$+%&/7&(3)$+%&)$'&/*4)$"!&'#+*"+5%U&I-#&
category that showed the greatest diversity was aqua-

tic immature insects. T. crassicaudatus diet was consti-

tuted by 11 feeding items whereas T. stawiarski feed on 

Table 1 - Frequency of occurrence of items consumed by T. crassicaudatus and T. stawiarski(!$(03#(6'/&7'(8!1#/9(:;+%-+(

River basin, according to each size class considered

Alimentary Items T. crassicaudatus T. stawiarski

Size classes Tc_1 Tc_2 Tc_3 Tc_4 Tc_5 Ts_1 Ts_2 Ts_3 Ts_4 Ts_5

Mollusk Bivalvia - - - - - 8.3 - - - -

?!@0#/%(A BC5 75.0 100.0 58.8 40.9 16.7 66.7 77.8 55.6 33.3 -

.3!/'$',!&%#(A 5 - 20.0 23.5 22.7 33.3 - - - - 50.0

D!,+>!&%#(A 5 12.5 10.0 11.8 4.5 16.7 8.3 22.2 22.2 - -

.#/%0'@';'$!&%#(A 5 - - - 9.1 16.7 - - - - -

C>#"'@0#/%(A 5 6.3 - 5.9 13.6 50.0 33.3 44.4 33.3 33.3 -

Trichoptera (N) 6.3 - 5.9 4.5 - 8.3 - - - -

Ephemeroptera (N) 56.3 80.0 94.1 86.4 100.0 83.3 88.9 77.8 66.7 50.0

C4/%>!&%#(A 5 6.3 20.0 23.5 18.2 16.7 16.7 22.2 44.4 - -

Insect remains 31.3 30.0 5.9 13.6 16.7 16.7 - 11.1 - 50.0

Fish - - - - - - - - - 50.0

Fish scales - - - - - - - - - 100.0

Fragments of plants 25.0 - 35.3 77.3 50.0 41.7 55.6 66.7 100.0 100.0

Organic detritus 75.0 90.0 100.0 95.5 66.7 75.0 88.9 88.9 66.7 100.0

Legend: T. crassicaudatus size classes — Tc_1 = 40 – 75 mm, Tc_2 = 76 – 110 mm, Tc_3 = 111 – 145 mm, Tc_4 = 146 – 175 mm and Tc_5 = 176 – 210 mm; T. stawiarski size classes — Ts_1 

= 25 – 45 mm, Ts_2 = 46 – 65 mm, Ts_3 = 66 – 85 mm, Ts_4 = 86 – 105 mm and Ts_5 = 106 – 125 mm; L = larvae; P = pupae; N = nymph.

Source: Research data.



Estud Biol. 2013 jan/jun;35(84):17-23

Barreto, A. P., Armiliato, F. C., Ribeiro, V. M., & Abilhoa V.20

:;;<=&P)$/$"@&#+&)3U@&:;;D=&a5+*g("/&B&X/,#%@&:;N;GU&
Among these autochthonous items, in small to mid-

-order tropical streams the most representative item 

%##,&+/&?#&'"(+#*)$&3)*9)#&QV)%)++"@&:;;:@&:;;[=&."$+/&
B&h"#')@& :;;<=&L/33)@& #+& )3U@& :;;D=&L/$'"$#33"@& #+& )3U@ 
:;;D=&V#+*)@&L/$'"$#33"&B& /5H)@&:;NNGU

The presence of several groups of benthic inver-

tebrates in the stomachs indicates a selective beha-

vior of picking up items on the substrate, in the same 

8)6& /7& /+-#*& %,)33\%"H#'& !)+0"%-& Q>*)$-)@& I)A#5+"& B&
i/%-",5*)@&NDDF=&V)%)++"&B&V)%+*/@&NDDFGU&j$&7)!+@&,#,-

bers of Trichomycteridae were characterized as benthic 

%5?%+*)+#&%(#!53)+/*%&QV)%)++"&B&V)%+*/@&NDDF=&V)%)++"@&
2002), by having well-developed sensory barbells and 

mouth terminal or subterminal, allowing them to explo-

re small spaces (microhabitats) where they found aqua-

tic immature insects (Casatti & Castro, 2006).

Aquatic insect larvae and pupae are common 

),/$4&0"%-&7//'&"+#,%&?#!)5%#&+-#%#&"$%#!+%&)*#&9#*6&

the highest contributors to dissimilarity (58%) of diet 

composition between the “smallest” and the “largest” 

individuals of T. crassicaudatus 8#*#&0"%-&%!)3#%&Q:;OG&
)$'&5$"'#$+"0"#'&3)*9)#&)$'&(5()#&/7&R"(+#*)&QN;OGU

Discussion

Considering the fact that this study represents a 

short-term survey on the feeding ecology of these 

(//*36&A$/8$&+*"!-/,6!+#*"'%@&/5*&0"$'"$4%&%544#%+&
that T. crassicaudatus and T. stawiarski feed mostly 

on autochthonous food, and its feeding habit can 

be characterized as insectivorous, due to the high 

importance of benthic aquatic immature insects in 

the stomach contents. The exploitation of aquatic 

immature insects was already recorded for several 

Trichomycterus %(#!"#%&QL5%%/@&]#**#"*)&B&R")%@&:;;:=&
Z)?"+@& #+& )3U@& :;;_=& V-)*^@& #+& )3U@& :;;W=&  !/++@& #+& )3U@&

Table 2 - Two-factor permutational MANOVA (PERMANOVA) results of items consumed by T. crassicaudatus and T. sta-

wiarski(!$(03#(6'/&7'(8!1#/9(:;+%-+(8!1#/(*%)!$(A%5(%$&(@E1%>+#)('F(@%!/EG!)#("',@%/!)'$)('F()!=#(">%))#)(A*5

(a) Two-factor PERMANOVA

Factors d.f. MS Pseudo-F P-value Unique Perms

Species 1 4788.3 2.8118 0.016 999

Size classes 4 4196.2 2.4641 0.001 997

Species x Size classes 4 1779.7 1.0451 0.401 998

Residual 95 1702.9

(b) Pair-wise comparisons

Size classes T. crassicaudatus T. stawiarski

1 v. 2 0.974 0.395

1 v. 3 0.793 0.045

1 v. 4 0.453 0.003

1 v. 5 0.057 0.024

2 v. 3 0.797 0.036

2 v. 4 0.317 0.001

2 v. 5 0.024 0.007

3 v. 4 0.553 0.076

3 v. 5 0.078 0.067

4. v. 5 0.276 0.114

Source: Research data.

Note: Items in bold represent signi!cant pair-wise comparisons.



Estud Biol. 2013 jan/jun;35(84):17-23

On the diet of two endemic and rare species of Trichomycterus (Ostariophysi: 

2/!"3',4"0#/!&%#5(!$(03#(6'/&7'(8!1#/9(:;+%-+(8!1#/(*%)!$9()'+03#/$(</%=!> 21

allow the coexistence of both species in the studied 

area.

The relevance of aquatic immature stages of mos-

quitoes (Diptera) to the Trichomycterus natural diet 

highlights the importance of the marginal forest to the 

7##'"$4&-)?"+%&/7&%+*#),&0"%-#%@&)&*#%53+&8-"!-&-)%&)3%/&
?##$&*#!/*'#'&7/*&%#9#*)3&/+-#*&%+*#),&0"%-#%&Q>?"3-/)@&
Braga, Bornatowski & Vitule, 2011). The preservation of 

this vegetation is essential for maintaining the integrity 

of local habitats and fauna, since the marginal forest 

contributes to the input of organic material, forming the 

abundant and available in freshwater, and some of 

them can tolerate a wide variety of environmental 

factors (Allan, 1995). Although aquatic immature in-

%#!+%&,)6&*#(*#%#$+&)$&)?5$')$+&7//'&%/5*!#&7/*&0"%-@&
differences in the diet composition of the “smallest” 

and the “largest” individuals of T. crassicaudatus and 

T. stawiarski 8#*#&/?%#*9#'@&)&*#03#!+"/$&/7&!-)$4#%&"$&
feeding capabilities (e.g. mouth gap, locomotion abi-

lity), habit and/or behavioural shifts (Wooton, 1999). 

We believe that the sharing of this abundant resour-

ce and differences in the occupation of microhabitats 

T. stawiarski

Ts_1

Ts_2

Ts_3

Ts_4

Ts_5

Tc_1

Tc_2

Tc_3

Tc_4

Tc_5

T. crassicaudatus

2D Stress: 0.19

Figure 1 - Ordination resulting from Non-metric Multidimensional Scaling Analysis (NMDS), based on the presence/absen-

ce data of food items in each size class categories for T. stawiarski and T. crassicaudatus. 

Source: Research data.

Note: T. crassicaudatus size classes — Tc_1 = 40 – 75 mm, Tc_2 = 76 – 110 mm, Tc_ = 111 – 145 mm, Tc_4 = 146 – 175 mm, and Tc_5 = 176 – 210 mm; T. stawiarski size classes: 

Ts_1 = 25 – 45 mm, Ts_2 = 46 – 65 mm), Ts_3 = 66 – 85 mm), Ts_4 86 – 105 mm), and Ts_5 = 106 – 125 mm.
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