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Linking hydrological connectivity with the richness and composition of aquatic invertebrates across the Paraná River 

Pontederia crassipes

increase in the electrical conductivity and a decrease in dissolved oxygen and suspended solids in the more isolated sites. A total 

-
-

-
co, South America.

RESUMEN

Vinculando la conectividad hidrológica con la riqueza y composición de los invertebrados acuáticos a través de la llanura 
. 

La conectividad hidrológica lateral puede afectar las características de la comunidad al promover la dispersión de orga-

la abundancia relativa de los microcrustáceos transportados por la inundación y los macroinvertebrados retenidos por 
las raíces de Pontederia crassipes Mart. en cinco lagunas con diferente conectividad dentro del Sitio Ramsar Humedales 
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In riverine landscapes, connectivity has been ex-
tensively used to describe spatial connections (e.g. 

Bornette, 1999, 2002, Robinson et al., 2002). In 
an ecological context hydrologic connectivity is 

-

Many original lotic theories and models adapt-

biocomplexity across spatio-temporal scales and 

-

rivers. 
-
-

-

only consider species richness, but do not report 

-

included (Anderson et al., 2010). Indeed, compar-
-

dominant species play a strong role) can yield 
-

nity-level changes. 
-
-

-

branchiopod crustaceans, by altering local envi-
ronmental conditions. 

-

-

-

Pontederia crassipes

Chaco. Debido a las diferencias en las pendientes de la planicie de inundación estudiada, la conectividad estuvo deter-

hubo un gradiente en las características físicas y químicas del agua con aumento en la conductividad eléctrica y decre-
-

especies en los tres lagos más conectados, mientras que la riqueza de taxones de macroinvertebrados alcanzó su máximo 

-
bles, el análisis de conglomerados basado en la similaridad de la abundancia relativa agrupó los tres sitios más conectados 
y los separó de los menos conectados. Nuestros resultados sugieren que la riqueza de especies sigue diferentes patrones 
en distintos ensambles y que la conectividad hidrológica estuvo más relacionada con la abundancia relativa que con las 

-
dos se debió a la disposición espacial de diferentes lagos de planicie a través del gradiente de conectividad hidrológica.

PALABRAS CLAVES
Chaco, Sudamérica. 
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-

aquatic and semi-aquatic macrophytes are export-
ed and provide organic matter and nutrients to the 
main channel communities, do not occur.

-

-

-

by Pontederia crassipes

changes in species richness (species turnover) and 
species composition across the lateral connectiv-

microcrustaceans and macroinvertebrates assem-

•

• ¿Does the relative abundance of macroinver-
tebrates and microcrustaceans change across 

Figure 1
Área de estudio en el tramo bajo del río Paraná (Argentina). Sitio 1. Isla 
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-

by an 8 to 10 m high terrace. The area has a hu-

-
-

-

and 2009. 
-

-
ter conditions and their main biotic assemblages 

-

the gauge located near the study sites (Casco et 

Sites 1, 2 and 3 are meander scroll ponds lo-

River, dominated by aquatic plants such as Lou-
isiella elephantipes (Nees ex Trin.) Zuloaga, 
Persicaria acuminata
Pontederia crassipes Mart.. These sites are peri-

m (site 1), 4.00 m (site 2) and 4.10 m (site 3). 
-

-

stops, creating temporary lentic characteristics. 

4.85 m at Puerto Corrientes, respectively. These 

P. crassipes

 

-
cember 21st

Corrientes gauge reached 7.41 m and all sites 

-
lish the hydrological connectivity in this section 

-
-

measured: electrical conductivity (U-53 Mul-

solids and, total nitrogen and total phosphorus 

2 
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(ind m-3 s-1) using a stereoscopic microscope and 

by each net (m3

2 -
-

onds). The abundance (ind m-3s-1

discharge (m3/s). The macroinvertebrates retained 
by P. crassipes during the hydrological connec-

2

-

-

macroinvertebrates, and the resulting suspensions 

-

-

-
-

-

-
son (Magurran, 2004): 

-

Figure 2 -
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-
staceans and macroinvertebrates measured by Eu-

-

-

-

macroinvertebrate assemblages at each study site, 

index) divided by ln S (species richness). The 

-
-

vertebrate and microcrustaceans during the sam-

-
-

 

-

the river only three times exceeded 7.41 m. The 

most connected sites (Table 1). This is due to ge-

bed slope. 

-

p -
p

p

-
Conectividad hidrológica con el río Paraná de los cinco sitios 

Site 1 Site 2 Site 3 Site 4 Site 5

Number of days connected with the Paraná River 205 172 145 117 64

160 193 220 248 301

Frequency of pulses 7 9 9 5 3

Características físico-químicas del agua que ingresa a la planicie de inun-
dación durante la conexión hidrológica de los sitios estudiados con el río Paraná (promedio ±error estándar).

Paraná River Site 1 Site 2 Site 3 Site 4 Site 5

Temperature (°C) 19.8 20.1 20 21 19.3 20.5

Dissolved oxygen (mg/l) 6.7±0.4 7.9±0.21 5.8±0.26 3.9±0.3 4.7±0.15 3.2±0.1

pH 7.5±0.02 7.1±0.01 6.9±0.01 7.0±0.02 6.4±0.01 6.2±0.01

S/cm) 110±1.5 80±1.5 96±0.58 122±1.7 152±2.0 175±0.5

Depth (m) 8 4.8 3.5 2.5 2.2 2.1

Transparency (Secchi cm) 0.05 0.19 0.25 0.33 0.42 0.48

Suspended solids (mg/l) 953±247 451±100 317±27.5 176±9 19.1±2.3 15.8±1.6
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-

concentrations increased to high levels (125-330 

phosphate concentrations changed little during 
-

(R2 p < 0.0001) and suspended 
solids (R2 p < 0.0008).

Microcrustacean assemblages

-
-

-

-
p

-
p<0.01). The linear regression 

-
cant (R2 p

-
cies richness reached to 30 and the cladocerans 

,  and 
Cerdiodaphnia dubia

S1). Among copepods, Diaptomus corderoi, Mi-
 and Attheyella fuhrmanni 

, Alona monocantha, 
Chydorus pubescens, , Grap-
toleberis testudinaria, Onchobunops tubercula-

tus, Pseudosida ramosa, Ceriodaphnia cornuta, 
Cerdiodaphnia dubia and Simocephalus serru-
latus
S1). , , C. dubia and 
Chydorus strictomarginatus

and 5). Diaphanosoma brevirreme, Ceriodaphnia 
cornuta and copepods (Microcyclops anceps an-
ceps, Microcyclops anceps pauxensis and Micro-
cyclops

-

retained by P. crassipes
Riqueza de 

especies de microcrustáceos que ingresan a los lagos de la pla-
nicie de inundación durante la conectividad con el río Paraná. 
b. Riqueza de taxa de los ensambles de macroinvertebrados 
retenidos por las raíces de P. crassipes en las lagunas de la pla-
nicie de inundación durante la conectividad con el río Paraná.

https://www.limnetica.net/en/limnetica
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Cluster analysis, based on relative abundance, 
provided a good interpretation (Cophenetic cor-

sites more connected and directly connected sites 

less connected sites (4 and 5). Microcrustaceans 
-

ilarity.

Macroinvertebrate assemblages

-
P. crassipes -

48 taxa in site 3, and decreased in sites 4 and 5 
-
-

ner (Table S2) and the evenness indexes (Table 

p

-

p -

macroinvertebrates retained in plant roots (Table 
S2). Taxa richness, species diversity and abun-

-

-

Amphipoda (Hyalella curvispina) and Trichop-
tera larvae (Cyrnellus sp., Table S2). The dendro-

-
-

logical connectivity. Macroinvertebrates living 

-
tera larvae (Table S2). 

-
Heleobia parchappii and An-

cylidae), ostracods (Cytheridella ilosvayi) and 
Baetidae larvae (Callibaetis

-

Figure 4.a. Cluster analysis based on Euclidean distance 
-

Análisis de conglomerados basado en la distancia 
euclideana (método UPGMA) de la abundancia relativa de 
especies de microcrustáceos en cinco lagos de la planicie de 
inundación. b. Análisis de conglomerados basado en la distan-
cia euclideana (método UPGMA) de la abundancia relativa de 
los taxa de macroinvertebrados en cinco lagos de la planicie 
de inundación.

https://www.limnetica.net/en/limnetica
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-
verse gradient in the physical and chemical char-

-
crease in the electrical conductivity and a decrease 
in dissolved oxygen and suspended solids in the 

-
ed sites, dissolved oxygen did not decrease to the 
values (1.3 mg/l) recorded during the isolation 

conductivity and suspended solids indicated that 

similarities in the physical, chemical and biologi-

al., 2007).
 

index) 

-
-

single sampling period and that, in previous ex-
tensive spatial and temporal surveys, 90 species 

-

-

and 47 species) than in the least connected ones 
-

-

-
tially supporting the intermediate disturbance hy-
pothesis (Connell, 1978), assuming that the con-
nectivity gradient partly equates to disturbance in 

-
-

hydrological connectivity (Gallardo et al., 2014).

-

-
cies diversity and evenness

-

-
ured by Euclidean distance). In both assemblages, 

-

greater in the microcrustaceans than in the mac-
roinvertebrates.

,  
and Cerdiodaphnia dubia

These species have been reported as constants 

-
er species (such as Chydorus strictomarginatus) 
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-

a connectivity gradient. Previous studies carried 

P. crassipes -

coleopteran adults.
Our results suggest that, in our study sites, 

-

-

-
-

results also suggest that the hydrological connec-

-
-
-

ness.
 Because in both assemblages (microcrusta-

-
ner species diversity and evenness did not vary 

-

-

-

regime reduce biodiversity (Pringle, 2003) by al-

-

that provide diverse habitats over time.

-

valuable participation in the sampling and iden-

suggestions.

Agostinho, A.A., Bini, L.M., Gomes, L.C., 

Agostinho, C.S. (2004). Fish assemblages. 

The Upper Paraná River 

and conservation
Publishers, Leiden, The Netherlands. 

Alves, G.M., Velho, L.F.M., Lansac-Toha, F.A, 

-

Acta 
, 17, 317–327.

-
dictive model based on aquatic vegetation in 

Archiv fur Hydrobiology, 

-
-

, 47, 

Anderson, M., Crist, T., Chase, J., Vellend, M., 

-
-

ogist. 

-

-
tivity. Hydrobiologia, 522, 281–290.

https://doi.org/10.1111/j.1461-0248.2010.01552.x


Limnetica, 44(1): 29-41 (2025)

39

-

-

Wetlands: An International Perspective on 
 (pp. 451–492). Springer Inter-

Geografía de los climas 
y de las formaciones vegetales. Aporte para 

térmicas y la vegetación natural. Editorial 
Universitaria de la Universidad Nacional del 
Nordeste, Resistencia. Argentina.

Los regímenes hídricos 
de las formaciones vegetales. Aportes para 
un modelo fotoclimático mundial. Editorial 
Universitaria de la Universidad Nacional del 
Nordeste. Resistencia. Argentina.

-

River (Argentina) dominated by Eichhor-
nia crassipes. , 17, 85–121. 

R., Arenas-Ibarra J.A., Machado Carvalho C., 

Measuring Connectivity in Floodplains Riv-

Wetland Science and Practice, 

-
Science, 199, 1302-

-

com.ar
Mac-

roinvertebrados bentónicos sudamericanos. 
Sistemática y biología. Fundación Miguel 

-
-

, 32, 177–190. 

-
ence, T. (2019). Lateral hydrological connec-

-

2203.

-
brates to gradients in hydrological connectiv-

Pal-
aeontología electrónica. http://palaeo-elec-
tronica.org 

-
logical connectivity as a shaping Force in 

10.1002/iroh.200711027. 

systems. Canadian Journal of Fisheries and 
Aquatic Sciences

-

(Coleoptera: Adephaga). Revista de la Socie-

Magurran, A.E. (2004). Measuring Biological 

-

htttp://www.infosat.com.ar
https://doi.org/10.1007/bf00002642.
https://doi.org/10.1111/j.1442-9993.2007.01665.x
https://doi.org/10.1126/science.199.4335.1302
https://doi.org/10.1111/fwb.12292
https://palaeo-electronica.org/content/
https://palaeo-electronica.org/content/
https://doi.org/10.1002/iroh.200711027
https://doi.org/10.1111/ele.12141


Poi et al.

Limnetica, 44(1): 29-41 (2025)

40

Hydrobiologia, 237, 1-13.

-

(Coleoptera: Adephaga). Revista de la Socie-

Interciencia, 15, 424-
441.

-

-
-

Neotropical 
Icthyology

along the river´s length? , 114, 

-
plancton de ambientes lóticos e lênticos do 

-
iensia

-
roinvertebrates on  

-
plain. Hydrobiologia
10.1023/a:1002949528887.

-
plain. Wetlands

crassipes (Pontederiaceae) roots in the allu-
-

gentina).  (In-

-

-
plain. 

global perspective. , 

-

Hydrology Process
10.1002/hyp.5145.

-
gia Tropical (International Journal of Tropi-

-

-

(2007). Floods increase similarity among 

Hydrobiologia, 579, 1-13.

The riverine ecosystem synthesis: Biocom-

time. River Research and Applications, 22, 

Conservation by restoration: the manage-

Aquat-
-

US EPA. (2002). -
land conditions: Developing and invertebrate 

-

https://neiff.com.ar/
https://neiff.com.ar/
https://doi.org/10.1590/s1679-62252009000100006
https://doi.org/10.1590/s1679-62252009000100006
https://doi.org/10.1016/j.aquabot.2013.12.005
https://doi.org/10.1023/a:1002949528887
https://doi.org/10.1672/0277-5212(2006)26[558:llditw]2.0.co;2
https://doi.org/10.15517/rbt.v68is2.44342
https://doi.org/10.1016/0304-3770(94)90054-X
https://doi.org/10.2307/3061006
https://doi.org/10.1002/hyp.5145
https://doi.org/10.1046/j.1365-2427.2002.00921.x
https://doi.org/10.1590/s1519-69842003000200020
https://doi.org/10.1002/rra.901
https://doi.org/10.1002/(SICI)1099-0755(199801/02)8:1<71::AID-AQC265>3.0.CO;2-D


Limnetica, 44(1): 29-41 (2025)

41

-
er ecosystems: ecotones and connectiv-
ity. River Research and Applications, 

-

River Fisheries. FAO 

-
Taxon, 21, 213–

251.


