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Macroinvertebrates living on Eichhornia azurea Kunth
in the Paraguay River.

POI de NEIFF 1, A.
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ABSTRACT: Macroinvertebrates living on Eichhornia azurea Kunth in the Paraguay River. Ten

s i t es  a l ong  t he  Pa raguay  R i ve r  f r i ng i ng  f l oodp l a i n ,  f r om Po r to  Cáce res  t o  t he

confluence with the Paraná River, were sampled during high (June-July 1995) and low

(December 1995) water periods in order to explain the abundance and proportion of

funct iona l  feed ing groups of  macro inver tebra tes l iv ing on Eichhornia azurea. The

mean abundance of macroinvertebrates varied between 3,565 ind.m -2  and 25,145 ind.m - 2 .

Depending on the sampl ing s i tes insects  la rvae (Chi ronomidae and Hydropt i l idae )

or crustaceans (Lepthesteridae) were the main representative taxa. Similari ty between

the morpho species of  invertebrates was qui te high for  s i tes located in the Upper

(from the headwater to the Appa River) and the Lower Paraguay. During high water,

f i l tering collectors (FC) dominated and constituted over 40% of total abundance. The

ratio FC/GC varied between 2.1 and 6.2 and the ratio SC/SH+Total Collectors between

0.06 and 0.2. At low water there were proport ional ly more col lector -gatherers (GC)

predators or scrapers (SC) .  In comparison with the high water period, the rat io FC/

GC decreased and the  ra t io  SC/SH+Col  inc reased .  Shredders  (SH )  were  fewer  in

number dur ing both hydrological  per iods.  Al though no s igni f icant  re lat ionship was

found be tween to ta l  abundance o f  macro inver tebra tes  and hydro log ica l  per iods ,

functional group analysis is sensit ive to changes in the importance of the food resource

(detr i tus, periphyton,macrophytes or prey )  during low and high water periods.

Key-words: Paraguay river, phytophilous macroinvertebrates, functional feeding groups,

Eichhorn ia  azurea .

RESUMO: Macroinvertebrados vivendo em Eichhornia azurea Kunth no rio Paraguay. Dez locais

da planície de inundação lateral  do Rio Paraguay, de Porto Cárceres à conf luência

com o Rio Paraná, foram amostrados durante os períodos de cheia (Junho-Julho de

1995) e estiagem (Dezembro de 1995) da água com finalidade de verif icar a abundân-

cia e a proporção de grupos funcionais al imentares vivendo em Eichhornia azurea.

A abundância média de macroinvertebrados variou entre 3.565 ind.m - 2  e 25.145 ind.m - 2 .

Dependendo  dos  l oca i s  de  amos t r agem,  as  l a r vas  de  i nse tos  (Ch i ronomidae  e

Hydropl idae)  ou crustáceos (Lepthester idae)  foram as pr incipais taxas representat i -

vos.  A similaridade entre as morfo espécies de invertebrados foi bastante alta para

loca is  s i tuados no Al to  (da cabecei ra  ao R io Appa)  e  Ba ixo Paraguay.  Durante o

período de cheia, os coletores f i l t radores (CF) dominaram e const i tuíram acima de

40% da abundância total .  A razão CF/ CC variou entre 2.1 e 6.2 e a razão CR/FR +

to ta l  de  co le to res  en t re  0 .06  e  0 .2 .  Na  es t iagem houve p roporc iona lmente  ma is

p reda to res -ca tadores -co le to res  (CC )  ou  raspadores  (RS ) .  Em comparação  com o

período de cheia, a razão CF/CC diminuiu e a razão CR/FR + coletores aumentou. Os

f ragmenta res  (SH )  fo ram pouco numerosos  em ambos os  per íodos  h id ro lóg icos .

Embora  nenhuma re lação  s ign i f i ca t i va  fo i  encon t rada  en t re  abundânc ia  to ta l  de

macroinvertebrados e per íodos hidrológicos,  a anál ise de grupo funcional  é sensí -

vel  a mudanças na importância do recurso al imentar (detr i to ,  per i f i ton,  macróf i tas

ou presa) durante os períodos de cheia e estiagem de água.

Palavras–chave: r io Paraguay, macroinvertebrados f i tóf i los,  grupos funcionais a l imen-

tares,  Eichhornia azurea.
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Introduction

The Paraguay River is the Paraná River’s largest tributary. It drains the Pantanal,
a 138,000 km 2  water - logged wet land (Ne i f f ,  2001 )  located on the Braz i l ian Sh ie ld .
Flooding in the region is dist inctly seasonal, although the high water phase may be
delayed 4 to 6 months after the summer rains due to the slow passage of f loodwater
through the Pantanal. Vegetated water, dominated by Eichhornia azurea, E. crassipes ,
Sc i rpus  cubens is  and  Sa lv in ia  aur icu la ta ,  i s  by  f a r  t he  mos t  ex tens i ve  aqua t i c
env i r onmen t  o f  t he  Pa raguay  R i ve r  f l oodp l a i n .  The  p l as t i c i t y  i n  s t r uc tu re  and
morphology of  Eichhorn ia  azurea in  re la t ion to  changes in  water  leve l  a l lows i ts
growth in per iods of  drought  and f lood.  Moreover ,  growth occurs  on sandy,  ac id
c layey or  a lka l ine  so i ls  (Pot t  &  Pot t ,  2000 ) .  Per iphyton tha t  g rows on E .  azu rea
meadows in the Pantanal of Mato Grosso is also important for their production (De
Paula et al. , 1996).

Macroinver tebrates (approximately >  0 .5 mm in s ize)  s tand as the l ink among
algae, macrophytes and micro-organisms, which serve as their primary food resources,
and the fish (and other vertebrates), which prey on them (Petts & Callow, 1996). Their
role in the trophic webs of the l i t toral zone is very important because of the shortage
of benthos biomass in the main channel of large rivers (Welcome, 1992). Invertebrates
l iv ing on aquat ic macrophytes have received much less at tent ion than benthic and
plankton communit ies in spi te of  thei r  importance in t ropical  r ivers (Por & Rocha,
1998). In part icular, few studies (special ly on microcrustaceans, e.g. Heckman, 1994;
Rocha & Por, 1998) were conducted in the Pantanal.

This study provides the f irst estimate of abundance of macroinvertebrates l iving
on Eichhornia azurea meadows along the Paraguay River from its headwaters to the
mouth. The proportion of functional groups during low and high water periods were
compared  in  o rde r  to  de te rmine  the  impor tance  o f  the  food  resource  (de t r i t us ,
periphyton, macrophytes or prey) in the fr inging f loodplain.

Site description
Although the Paraguay River is a tropical system, there is seasonal variation in

the f lowing water temperature. In the Upper section (from the headwaters to the Apa
River,  Si tes 1 to 5) ,  temperature ranged between 29-31 °C (December)  and 23.8-25°C
(June-July) ,  but there was major variat ion (10°C seasonally) near the confluence with
the Paraná River (Tab. I ) .  pH of the Paraguay River’s water tended from slightly acid

Table I : Phys ico chemica l  character is t ics  o f  the vegeta ted waters  o f  the Paraguay River  f r ing ing

f loodplain dur ing low and high water per iods

1 = Cáceres; 2 = Taiamá; 3 = Novo Horizonte; 4 = Km 1811; 5 = Corumbá; 6 = Murtinho;
7 = Concepción; 8 = Dalmacia; 9 = Downstream Bermejo River; 10 = Confluence
VF = Visible flow; NVF = No visible flow- No sample
LW = Low water (December)
HW = High water (June-July)

Sites 1 2 3 4 5 6 7 8 9 10  
30.9 
± 1.9 

29 
±  0.9 

- 30.4 
± 0.2 

31 
± 0.2 

- 31 - 29 28 LW 
Temperature 

(°C) 23.8 
± 2.1 

24.9 
±  0.7 

25 
± 0 - 

24.6 
± 0.5 

23.9 
± 0.07 

23.7 
± 0.42 

20 
± 0 18 - HW 

5 
± 0.2 

1.8 
±  0.7 

- 5.1 
± 0.2 

2.9 
± 0.14 

- 6.6 - 6.7 6.6 LW 
Dissolved O2 

(mg.l-1) 6.8 
± 0.8 

6.5 
±  0.7 

7.6 
± 1.1 - 

4.0 
±  0 

2.1 
± 0.6 

4.4 
± 0.4 

5.7 
±  0.2 7.2 - HW 

6,2 
± 0,14 

5.7 
±  0.6 - 

6.1 
± 0.14 

6.3 
± 0.2 - 7.7 - 7.8 7.8 LW 

pH 
6,3 

± 0.05 
6.7 

± 0.07 
7.05 

± 0.07 - 6.6 
± 0.2 

6.7 
± 0.07 

6.4 
± 0 

6.4 
±  0.1 6.9 - HW 

52.5 
± 3.5 

67 
± 17 - 

55.5 
± 0.7 

50 
±  0 - 92 - 160 70 LW Conductance 

(µS.cm-1) 33.3 
± 4.9 

40.7 
±  0.3 

46 
± 7 

- 68.5 
± 4.2 

51 
± 1.4 

90 76.5 
±  2.1 

100 - HW 

26 
± 1.4 

51 
± 26 - 

22.5 
± 35 

17 
±  1.4 - 38 - 11 28 LW 

Secchi disk (cm) 
35 
± 5 

41 
± 1.4 

80 
± 0 

- 100.5 
± 0.7 

102.5 
±  10.6 

67 
 

87 
±  4.9 

26 - HW 

VF NVF - VF NVF - NVF - NVF NVF LW 
Flow (m.s -1) 0.40 0.15 NVF - 0.30 0.50 VF NVF VF - HW 
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to neutral, in the range of 5.7-7.8. The Upper section was relatively poor in inorganic
content ,  w i th  a  conductance o f  33 -68 µS.cm - 1 .  In  the Lower sect ion ,  conductance
increased up to 160 µS.cm- 1  (Tab. I )  during summer. The high suspended load of the
Bermejo River, originated from erosion of the Andes, strongly influences the physico-
chemical composit ion of the Paraguay River (Carignan & Vaithiyanathan, 1999).

At the studied sites, the concentrat ion of dissolved oxygen ranged from 1.8 to

7.6 mg.l - 1 (Tab. I ) .  According to Soldano (1947), the water level of the Paraguay River

f l uc tua tes  be tween  mean  va lues  o f  2 .5  m (Cáce res ,  i n  l ow wa te r )  and  8 .70  m

(Conf luencia,  in high water ) .  Vegetated waters,  which had lateral  water movements

f r o m  t h e  r i v e r  t o w a r d s  t h e  f l o o d p l a i n  a n d  v i c e  v e r s a ,  w e r e  t h e  s h a l l o w e s t

environments.  In these areas, the f low var ied between 0.15 m.s- 1 (Taiamá) and  0.5

m.s - 1  ( Po r to  Mur t i nho )  du r i ng  h igh  wa te r  (HW) .  A t  l ow wa te r  ( LW ) ,  t he  f l ow was

impercept ible at  most sampl ing s i tes (Tab. I ) .

Methods

Samples were col lected dur ing h igh ( June-Ju ly 1995)  and low (December 1995)

water per iods f rom 10 si tes a long the  Paraguay R iver  f r ing ing  f loodp la in  (F ig .  1 ) :

1 -  Por to Cáceres (km. 2200,  16 °04 ’57”S-57°42 ’33”W) ,  2 -  Taiamá (km.2002,  16 °55 ’15”S-

57°27’17”W),  3-  Porto Novo Horizonte (km. 1855, 17°31 ’52”S-57°27’17”W),  4-  Bela Vista

(km. 1811, 17°43’53”S-57°39’52”W), 5- Corumbá (km. 1522, 19°15’43”S-57°14’17”W), 6- Pto.

Mur t i nho  ( km.  1 100 ,  2 1 ° 43 ’03 ”S -57 °54 ’47 ”W ) ,  7 -  Concepc ión  ( km.  7 10 ,  23 °26 ’57 ”S -

57°26 ’22”W) ,  8 -  Dalmacia (km. 270,  25°39 ’10”S-57°44 ’25”W) ,  9 -  Downstream from the

Bermejo River (km.64, 26°51 ’37”S-58°23’08”W) and 10- Confluence with the Paraná River

(km. 0, 27°31 ’S, 58°54’W).

At each si te, the stems of E. azurea inside a 0.30 m2  circular plot were cut off at

about  50 -70 cm below the water  sur face and col lec ted wi th  a  225 µm mesh  ne t .

Samples ex t rac ted in  t r ip l ica te  were p laced in  p las t ic  bags and preserved in  4%

f o r m a l d e h y d e .  A t  t h e  l a b o r a t o r y ,  t h e  s t e m s  w e r e  w a s h e d  t o  d e t a c h

macroinvertebrates, and suspensions obtained were f i l tered through 1 mm and 500

µm sieves. The largest fraction was processed, and then invertebrates were manually

separated from plant and detri tus rests. An aliquot of the smallest size fraction was

counted under the microscope.

Each taxa was allocated to a functional feeding group (Merrit t & Cummins, 1996),

based on four basic nutri t ional resource categories: detri tus  (coarse or f ine particulate

organic mat ter ) ,  per iphyton ,  l ive macrophytes and prey .  Morphological  in format ion

of invertebrate mouthparts was supplemented by observation of l ive material at the

laboratory.  In th is study,  f i l ter ing col lectors or  suspension feeders were separated

from gather ing col lectors or  deposi t  feeders.  Scrapers (SC)  inc luded inver tebrates

that ,  a l though pierce a lgal  cel ls ,  such as Neotr ich ia larvae (Angr isano, 1992) ,  a lso

use  eph iphy tes  assoc ia ted  wi th  E. azurea.  The t rophic  ca tegory o f  Berosus  and

Corynoneura larvae was based on complementary bibl iography (Kesler, 1981; Poi de

Neiff ,  1990).

The rat io of  shredders to tota l  col lectors (SH/Col ,  Pet ts & Calow, 1996)  is  an

index of  the degree of  the Coarse Par t icu la te Organic Mat ter  in f luence as a food

source.  The rat io of  scrapers to shredders+total  col lectors,  SC/ (SH+Col ) ,  can serve

as an index of the part icipation of the periphytic algae in invertebrate feeding. The

balance between the deposi t ional  component and the t ransport  component of  total

Fine Particulate Organic Matter (FPOM) can be reflected in the ratio of f i l tering collectors

to gathering collectors (FC/GC, Petts & Calow, 1996). ANOVA was used to determine

s ign i f i can t  d i f fe rences on normal i zed da ta  ( logar i thmic  t rans format ion  or  a rcs ine

square root procedure). Spearman’s rank correlation coeff icient (Steel & Torrie, 1980)

was  used  in  o rde r  to  re la te  i nve r teb ra te  abundance  w i th  d i f f e ren t  i ndependen t

var iables ( f low, temperature,  d issolved oxygen, pH and Secchi  disk) .
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Results

The mean number of macroinvertebrates (Tab. I I )  varied between 3,565 ind.m - 2

(Porto Murt inho) and 25,145 ind.m- 2  (Da lmac ia ) .  No  s ign i f i can t  d i f fe rences  (F=0 .35 ,

P<0 .01 )  were found when ANOVA was used to  compare abundance between low

and high phases of  the hydrological  pulse.  This a lso implies the absence of significant

seasonal differences. In the littoral areas of the river course (near the floodplain) local

 December 1995 June-July 1995 

    Collector-filterers 
  

  Scrapers 
  

::::::::::::: 
:::::::::::::  Predators 
  

    Collector-gatherers 
  

    Shredders 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Figure 1:  Percentage compos i t ion  o f  inver tebra tes  func t iona l  feed ing  g roups a t  s tudy s i tes .
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1  =  Cáce res ;  2  =  Ta iamá ;  3  =  Novo  Ho r i zon te ;  4  =  Km 18 1 1 ;  5  =  Co rumbá ;  6  =  Mu r t i nho ;

7  =  C o n c e p c i ó n ;  8  =  D a l m a c i a ;  9  =  D o w n s t r e a m  B e r m e j o  R i v e r ;  1 0  =  C o n f l u e n c e

-  No  samp le

LW =  Low  wa te r  (Decembe r )

H W  =  H i g h  w a t e r  ( J u n e - J u l y )

variations in water velocity were observed due to the lateral movements from or towards

the river course. During the low water phase there was a perceptible flow at sites 1 and

4, whereas at high water the flow velocity was not visible when sampling at sites 3 and

8 (Tab. I). The correlation (Spearman’s rank coefficient) between invertebrate abundance

and flow at the sampling sites was -0.77. No significant correlations were found between

macroinvertebrate abundance and any independent var iable. The macroinvertebrate

fauna was dominated by insects (larvae of Chironomidae and Hydroptilidae), crustaceans

(Leptestheridae and Cytherideidae) and Oligochaeta (Tab. II). Ephemeroptera and Odonata

nymphs were another groups of importance. Some taxa were found irregularly in several

si tes (e.g. ,  Planorbi idae) and some were present only in the low water period (e.g. ,

Elmidae in Tab. II)

Table I I : Compar ison  o f  to ta l  i nve r tebra tes  abundance  ( ind .m- 2 ) ,  dens i ty  o f  ma in  represen ta t i ve

taxa ( ind .m - 2 )  and funct ional feeding group rat ios for the Paraguay River at  low and high

water  per iods .

Sites 1 2 3 4 5 6 7 8 9 10  
Oligochaeta 62 597 - 322 468 - 1842 - 851 4439 LW 
Naididae 124 208 374 - 270 62 239 467 301 - HW 
Ostracoda  228 1415 - 291 996 - 156 - 467 129 LW 
Cytherideidae 0 125 343 - 1042 0 52 0 10 - HW 
Concostraca 155 52 - 10 0 - 0 - 0 0 LW 
Leptestheridae 104 1091 8295 - 252 499 1871 6216 228 - HW 
Mollusca 350 10 - 0 135 - 613 - 176 77 LW 
Planorbiidae 0 62 374 - 239 21 0 10 0 - HW 
Diptera 707 5915 - 928 1580 - 5100 - 8164 4994 LW 
Chironomidae 2942 3035 5104 - 1029 1829 1019 8607 2952 - HW 

436 561 - 72 93 - 52 - 145 31 LW 
143 51 21 - 0 10 0 176 530 - HW 
345 395 - 166 31 - 10 - 384 36 LW 

Ephemeroptera 
Caenidae 

Baetidae 239 145 135 - 10 166 488 676 135 - HW 
Trichoptera 83 3145 - 259 7003 - 3528 - 1020 4254 LW 
Hydroptilidae 592 187 2079 - 209 145 1372 3532 301 - HW 
Odonata 125 10 - 62 550 - 156 - 0 103 LW 
Libellulidae 10 20 31 - 41 114 124 176 0 - HW 

0 1206 - 73 0 - 155 - 353 0 LW Coleoptera 
Elmidae 0 0 0 - 0 0 0 0 0 - HW 

3638 
±220 

15728 
±2010 - 

2900 
± 243 

12505 
± 1994 - 

14168 
± 1640 - 

13607 
± 1950 

18497 
± 2115 LW Total 

abundance of 
macroinverte-
brates 4667 

6855 
± 1080 

20333 
± 1730 - 

6975 
± 440 

3565 
± 365 

6018 
± 1212 

25145 
± 4312 

5031 
± 603 - HW 

0.3 0.7 - 0.3 2.4 - 0.7 - 0.3 0.4 LW SC/(SH + COL) 
0.2 0.1 0.2 0.1 - 0.2 0.3 0.2 0.1 - HW 
0.9 1.4 - 1.8 2.5 - 1.4 - 0.5 0.8 LW FC/GC 
6 2.9 5.4 6.2 - 2.6 2.1 2.4 2.6 - HW 

 

Seventy -seven morpho-spec ies were reg is tered (Tab.  I I I ) .  The Dice -Sorensen

similarity was quite high, about 0.70 (LW) and 0.80 (HW) for sites located in the Upper

and Lower Paraguay. The comparison between these sections showed that only two

species (Hyalel la curvispina and Trichoctylus borell ianus )  were not registered in the

Upper Paraguay.  The f i rs t  one was col lected below Dalmacia and the second one

was col lected below Porto Murt inho.

F igure  1  shows the percentage compos i t ion o f  func t iona l  feed ing groups o f

macroinvertebrates l iving on E. azurea at studied si tes. Signif icant di f ferences were

found in the relat ive abundance of  col lector f i l terers (F=41.3,  P<0.01 )  and scrapers

(F=11 .8,  P<0.01 )  dur ing di f ferent hydrological  per iods.

At  h igh water  ( June-Ju ly ) ,  f i l te r ing col lectors  dominated and const i tu ted over

40% o f  to ta l  abundance .  The  ma in  t axa  i n  t h i s  g roup  were  Cyc les te r ia  h is lop i i

(Conchost raca) ,  Cyther idel la i losvayi  (Ostracoda)  and Rheotanytarsus sp.,  (D ip tera ,
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Chironomidae) .  The rat io FC/GC var ied between 2.1  and 6.2.  The rat io SC/ (SH+Col )

f luctuated between 0.06 and 0.2 (Tab. I I ) .

Dur ing  low wate r  (December ) ,  Ch i ronomidae  la rvae  (Tribelos  sp. ,  Harn isch ia

sp . ,  Ablabesmy ia  sp . ) ,  Hyd rop t i l i dae  l a rvae  (Neot r i ch ia  sp . )  and  Ephemerop te ra

nymphs were dominant.  Depending on the sampling si tes there were proport ional ly

more col lectors,  predators or scrapers (Fig.  1 ) .  At some si tes (e.g. ,  Porto Cáceres) ,

the main taxa of scrapers were mollusks (Planorbiidae), while at others (e.g., Taiamá)

the larvae of Neotrichia sp. ,  Corynoneura sp. and Elmidae were the most abundant.

In comparison with the high water period, the rat io FC/GC decreased and the rat io

SC/ (SH+Col )  increased (Tab.  I I ) .

In both hydrological periods, the ratio SH/Col was 0 or near 0, e.g. in Concepción

(0.06, LW and 0.03, HW), Murt inho (0.03, HW), Dalmacia (0.01,  HW) and Confluencia

(0.01, HW). Herbivore populations were abundant, reaching up to 50 ind.m - 2  (Neochetina

spp. )  and 400 lepidopteran larvae m- 2 ,  but  thei r  proport ion was low regarding the

tota l  abundance of  macroinvertebrates.

Predators 
Neoplea maculosa 
Pelocoris nigriculus 
Lipogomphus lacunifera 
Belostoma micantulum 
Telebasis sp. (nymphs) 
Miathyria marcella (nymphs) 
Perithemis sp. (nymphs) 
Saldidae 
Mesovelia sp. 
Ablabesmyia sp.(larvae) 
Labrundinia sp. (larvae) 
Monopelopia sp. (larvae) 
Bezzia sp. (larvae) 
Polycentropodidae (larvae) 
Copelatus sp. 
Desmopachria sp. 
Laccophilus sp. 
Hydrocanthus sp. 
Suphis cimicoides 
Hydrophilidae (larvae) 
Lampyridae (larvae) 
Staphylinidae 
Helobdella sp. 
Hidracarina 
sp. 1 
sp. 2 
 

Scrapers 
Corynoneura sp.(larvae) 
Neotrichia sp. (larvae) 
Elmidae (larvae) 
Berosus (larvae) 
Dryopidae 
Drepanotrema anatinum 
Drepanotrema lucidum 
Uncancylus sp. 
Littoridina guaranitica 
Ampullaria canaliculata 
 

Shredders (Herbivores) 
Cricotopus sp.(larvae) 
Polypedilum sp. (larvae) 
Neochetina brucchi 
Neochetina eichhorniae 
Hydrochus richteri 
Lepidoptera (larvae) 
 

Collectors gatherers 
Slavina evelinae 
Dero(Dero) cooperi 
Dero(Dero) multibranquiata 
Dero (Aulophorus) sp. 
Dero (Aulophorus) pectinatus  
Pristina leidyi  
Pristina macrochaeta. 
Hyalella curvispina  
Tenagobia sp. 
Caenis  sp. (nymphs) 
Callibaetis  sp.(nymphs) 
Chironomus sp. (larvae) 
Micropsectra  sp. (larvae) 
Stenochironomus sp.(larvae) 
Dicrotendipes  sp. (larvae) 
Zavreliella sp. (larvae) 
Harnischia sp.(larvae) 
Tribelos sp. (larvae) 
Parachironomus sp. (larvae) 
Mansonia sp. (larvae)  
Oxyethira sp. (larvae) 
Scirtes sp. (larvae)  
Enochrus sp. 
Helochares sp 
Paracymus sp. 
Tropisternus lateralis 
Derallus sp. 
 

Collectors filterers 
Cytheridella ilosvayi  
Cypricercus sp. 
Strandesia  sp. 
Cyclestheria hislopii   
Rheotanytarsus sp.(larvae)  
Smicridia  sp. (larvae) 
Eupera platensis  
Asthenopus curtus (nymphs)  
 

Omnivorous 
Trichodactylus borellianus 
Macrobrachium spp. 

 

Table I I I :  Funct ional  feeding groups accord ing to the i r  t rophic  category
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Discussion

In the fr inging f loodplain of the Paraguay River, Eichhornia azurea meadows are

inhabited by a rich invertebrate fauna which shows a similar taxonomic composition

when dif ferent sites of the f loodplain along the r iver course are compared. Although

this similari ty is real, i ts magnitude is accentuated by the large numbers of immature

forms that could not be identif ied to species level. The high similari ty in taxonomic

composit ion observed in this study is frequently mentioned for pleuston (Por & Ro-

cha, 1998). The composit ion of microcrustaceans of vegetated water of the southern

Pantanal is similar both in the rainy season and the dry season (Rocha & Por, 1998).

When stands of f ree f loat ing meadows of the same species (Pistia stratiotes )  growing

at  very d is tant  la t i tudes (F lor ida,  USA, and Chaco,  Argent ina)  were compared,  the

conspicuous species of invertebrates in both areas were also the same ones (Escher

& Lounibos, 1993). The absence of some species, such as Hyalella curvispina,  in the

floating meadows of the Upper Paraguay is coincident with what was pointed out by

Por & Rocha (1998).

The total macroinvertebrates abundance is similar than that found in E. crassipes

f loating meadows growing in the Paraná River f loodplain lakes (Poi de Neiff & Carignan

1997) .  In these lakes the abundance is closely related to hydrological  per iods and

the oxygen depletion, which causes a decrease in total abundance of invertebrates,

is found at low water. This pattern is not so clear for the Paraguay River because of

the inf luence of variat ions in f lux velocity at dif ferent si tes. Although the degree of

deoxygenation below the macrophytes depends on water movements (Welcome 1992),

in the Upper Paraguay anoxic event was observed at high water during the f irst contacts

of  the r is ing water wi th the previously dry f loodplain (Hami l ton et  a l . ,  1997) .  This

observat ion is interest ing because anoxic water has rarely been reported for large

rivers which typical ly display maximum oxygen concentrat ion at high water.  In this

study, low concentrat ion of dissolved oxygen was registered at high and low water

depending on sampling si tes, but the oxygen deplet ion is less pronounced than that

registered in si tes located far f rom the r iver course, such as the anoxic vegetated

waters mentioned by Hamilton et al .  (1995) for the Pantanal.

Invertebrate functional group analysis is sensit ive to hydrological and seasonal

changes that occur along river systems from the headwaters to the mouth. The reduced

rat io shredders:col lectors ref lects the scarce proport ion of herbivores (chewers and

miners) on l ive macrophytes. These results agree with what was pointed out for the

Paraná River f loodplain in f loating meadows of Eichhornia crassipes (Po i  de Nei f f  &

Carignan, 1997) and in that of the Orinoco River (Blanco Belmonte et al. ,  1998).

The sampling procedure used may have overlooked fauna which drops off the

plant  dur ing i ts  removal  f rom the s tand or  o ther  an imals ,  such as bor ing insects

w h i c h  f a i l  t o  e m e r g e  f r o m  i n t e r n a l  p l a n t  t i s s u e s .  I n  s p i t e  o f  t h i s  p o s s i b l e

underestimation, herbivores are generally assumed to be rare on aquatic macrophytes

(Newman, 1991). The scarce proportion of herbivores does not indicate that they are

n o t  i m p o r t a n t .  P o p u l a t i o n s  o f  N e o c h e t i n a  s p p .  w i t h  o n l y  1 2 0  i n d . m - 2  p roduce

accumulative damages that contribute to the annual decadence of Eichhornia crassipes

in the northeast of Argentina (Casco & Poi de Neiff ,  1998). There is l i t t le doubt that

senescent macrophytes and macrophyte detr i tus are important in food webs.

The increase of f i l tering collectors in high water coincides with what was found

in vegetated areas of the Paraná River f loodplain, where the rat io FC/GC reaches 6

(si tes located far f rom the r iver)  or 15 (s i tes located near the main channel )  during

extraordinary f loods (calculated from the data mentioned by Poi de Neiff & Carignan,

1997 ) .  Th i s  r a t i o  r e f l e c t s  t he  p reva l ence  o f  d i s so l ved  and  f i ne  o rgan i c  ma t t e r

transported by the river in high water that would represent an important food resource

for  f i l ter ing col lectors .  However ,  vegetated areas p lay a double ro le as inorganic

sediment traps and invertebrate retention (Poi de Neiff et al . ,  1994) during high water.

Por & Rocha (1998) ment ion seasonal di f ferences in the abundance of Cyclestheria
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hislopii ( f i l ter feeder) ,  which is extremely frequent during the dry season in the Pan-

tanal and rare in the f lood season. Because the Paraguay River drains the Pantanal,

the hypothesis of  mater ia l  (sediments and inver tebrates)  retent ion by plants f rom

transported load during the f loods seems more logical than the increment of C. hislopii

populat ions from a greater offer of FPOM.

The ratio SC/(SH+Col) indicates a low use of the periphytic algae as food resource

in June-July during high water of the Paraguay River and the importance of this trophic

resource in December during the low water period. Results obtained in the Pantanal

show variations observed in the periphyton of E. azurea at different t imes of the year

and in different parts of the same plant (De Paula et al. ,  1996). Heckman (1994) found

that in the drought per iod the environmental  condit ions are more favorable for the

deve lopment  o f  dense popula t ions o f  ep iphyt ic  a lgae ,  espec ia l ly  Oedogoniaceae

and Diatomaceae. The low scraper proportion registered in the Paraná River f loodplain

(Poi de Neiff & Carignan, 1997) would be related to the low epiphytic growth (Planas

& Nei f f ,  1998) on the submerged parts of  Eichhornia crassipes.  According to these

authors,  th is fact  is  due to the low l ight  t ransmission through the canopy of  th is

p l a n t .

On the funct ional  level ,  inver tebrates l iv ing on aquat ic  p lants in the Or inoco

floodplain lakes showed a similar structure but scrapers were an important fract ion

(Blanco Belmonte et a l . , 1998) .

Th is  s tudy demonst ra ted tha t  l i t to ra l  a reas  popu la ted by  E.  azurea  p rov ide

shelter habitat from predators and substrate for growth of epiphytic algae, but also

for invertebrates that st i l l  use the part iculate organic matter. When extensive samplings

are  ca r r ied  ou t ,  the  p ropor t ion  o f  d i f fe ren t  t roph ic  g roups  be tween hydro log ica l

per iods and among s i tes is  var iable .  Resul ts  obta ined in the Or inoco River  us ing

s tab le  ca rbon  and  n i t rogen  i so tope  (Hami l t on  e t  a l . ,  1 992 )  wou ld  i nd i ca te  t ha t

microalgae ( including both phytoplankton and epiphyt ic forms) are the predominant

energy source for aquatic animals in vegetated waters. Addit ional studies, including

macro inver tebrate dominant  groups which use the f ine par t icu la te  organic  mat ter

(co l lec tors ) ,  as  wel l  as  l iv ing macrophytes (herb ivores ) ,  would be needed to  have

more clear evidences about energy sources in these areas.
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