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ABSTRACT

Inferndo Lake, located within the Jatai Ecological Station in Luiz Antdnio Municipal district (S&o
Paulo State, Brazil), is one of the most typical ox-bow lake of the Mogi-Guacgu River, and it presents,
as the main feature, its great quantity of aquatic macrophytes, whose intensive development, in the
last years practically covered the whole mirror of water. With the purpose to point out the compo-
sition and to establish the relative participation of the phytophilic zoocoenosis that inhabits the different
macrophytes of that lake, a collection program of the main vegetation stands was established. The
collections, were carried out randomly, during dry season (1994), in staigiwvifiia auriculata
Utricularia sp.,Cabomba piauhyensig&ichhornia azureaandScirpus cubensigeing used specific
methodology for each vegetable type. The analysis of the different macrophytes showed the pres-
ence of 4,130 macroinvertebrates of 28 families, in which Chironomidae (Diptera) and Naididae (Oligo-
chaeta) were the most representative, contributing on the average with 51% and 25% of the total fauna.
AsheumBeardius Chironomus GoeldichironomugsParachironomusandPolypedilumwere the most
abundant Chironomidae genera. Species of the geaws(Dero) andD. (Aulophoru$ represented

the most typical Naididae of the phytofauna. With clear faunistic gradient from the shore to the center
of the lake, the taxocoenosis indicated low similarity (PSc < 50%), evidencing its own characteris-
tics of each biotope. On the contrary, there was a high similarity (PSc > 60%) among the associated
communities on different vegetables, when grouped into feeding guilds, with expressive patrticipa-
tion, in most of the macrophytes, of the collector-gatherers category, exc8ptariculata whose
predators (> 50%) and collector-filterers (> 20%) dominance turned that zoocoenosis distinct from
the others.

Key words Chironomidae (Diptera), aquatic macroinvertebrates, aquatic phytofauna.

RESUMO

Chironomidae (Diptera) Fit6filos e outros Macroinvertebrados da Lagoa do Inferndo
(Estacgéo Ecoldgica de Jatai, Luiz Anténio, SP, Brasil)

A Lagoa do Infernéo, situada dentro da Estagdo Ecolégica de Jatai no Municipio de Luiz Antdnio

(Séo Paulo), é uma das mais caracteristicas lagoas marginais do Rio Mogi-Guacu e apresenta, como
principal caracteristica grande quantidade de macrofitas aquaticas, cujo intenso desenvolvimento, nos
ultimos anos, acarretou o recobrimento de quase todo o espelho d’agua. Com o objetivo de determinar
a composicdo e estabelecer a participacédo relativa da zoocenose fitofila dessa lagoa, foi estabelecido
um programa de coleta dos principais “stands” de vegetacao. As coletas, realizadas no periodo de
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estiagem (1994), foram efetuadas ao acaso, em “stan@sldeia auriculata Utricularia sp., Cabo-

mba piauhyensis, Eichhornia azure&cirpus cubensistilizando-se metodologia especifica para

cada tipo de vegetal. A andlise das diferentes macrdfitas indicou a presenca de 4.130 macroinvertebra-
dos de 28 familias, das quais Chironomidae (Diptera) e Naididae (Oligochaeta) foram as mais repre-
sentativas, contribuindo em média com 51% e 25% da faunaAstedumBeardius Chironomus
GoeldichironomusParachironomus Polypedilumforam os géneros mais abundantes entre os Chi-
ronomidae. Espécies do gén&ero (Dero) e D. (Aulophoru$ representaram os Naididae mais caracte-
risticos da fitofauna. Com nitido gradiente faunistico das margens para o centro da lagoa, as taxocenoses
indicaram baixa similaridade (PSc < 50%), evidenciando caracteristicas proprias de cada biétopo.
Ao contrario, houve elevada similaridade (PSc > 60%) entre as comunidades associadas aos diferentes
vegetais quando agrupadas em guildas de alimentacdo, com significativa participacdo, na maioria das
macrofitas, da categoria de coletores-rocadores, excetB.amriculata cuja predominancia de
predadores (> 50%) e coletores-filtradores (> 20%) tornou essa zoocenose distinta das demais.

Palavras-chaveChironomidae (Diptera), macroinvertebrados aquaticos, fitofauna aquatica.

INTRODUCTION community associate in a vegetable gradient from
the margin to the middle of the lake.
In consequence of a geological fissure, and

of the combined and constant erosion and sedi- SAMPLING AND ANALYSIS
mentation activity, the Mogi Guacgu River presents
meandrous surface in its medium section, asso-  The macrophytes were collected following
ciated to numerous typical horseshoe lagoons (0xa profile and general features of macrophyte stands
bow lakes), frequently disconnected of its mainzonation, from the margins to the center of the lake
channel (Gandolfi, 1968) (Fig.1b). According to (Fig. 2a). They were elected the predominant
Esteves (1988), these lacustrine systems maylgcirpus cubensj€ichhornia azureaCabomba
the most common within the Brazilian territory. piauhyensisUtricularia sp. andSalvinia auri-
Among the 15 riverside lagoons located in the Jatadulata. Other macrophytes are found in the lake,
Ecological Station, in the Luiz Antdnio Municipal even so with more scattered occurrerifiedcharis
district (21°33' — 2237'S and 4%5' — 4751'W)  sp.,Ceratophyllum demersurRanicum pernam-
(Fig. 1a), the Infernéo Lake seems to be one ofucensisandLudwigiasp.).
the oldest. It is an infiltration lake, which presents, The collections were carried out during dry
as its main characteristic, many aquatic maseason (May/94 — July/94), being used differentiated
crophytes (Fig. 1c). According to some authorsmethodology for each vegetable. Thus, for the emer-
these macrophytes occupy, in the rain season, 65¢ent and rooted macrophytes. CubensiandE.
of the total area of the lake (Nogueira, 1989; Couazureg, they were removed after the separation of
tinho, 1989). In the last years these macrophytethe buoyant parts; submerged macrophytes (
practically covered most of the mirror of water, piauhyensisandUtricularia sp.) were collected
mainly for the accelerated growth 8€irpus cu- whole, in the same way th&t auriculata With the
bensis (Correia & Trivinho-Strixino, 1998). purpose of making more uniform analysis, in the
Previous studies carried out in this lake indicatechumeric estimates, were considered together the
low contents of dissolved Gn all water-column plant volume and the volume of the surrounding
(Antbénio, 1996), a virtual absence of a typicalwater. For each vegetable, 3 units of sampling were
macrobenthic fauna (Strixinet al, 1997) and the removed defined this wa¥g. auriculata— volume
presence of a rich phytophilous fauna (Trivinho-of each sample = 0.004*nUtricularia sp. andC.
Strixino et al. 1998; Correia & Trivinho-Strixino, piauhyensis- volume of each sample = 0.002; m
1998). With the objective of analyzing the fau- E. azurea- volume of each sample = 0.004 and
nistic composition and of comparing the structureS. cubensis volume of each sample = 0.006.m
of the phytophylic zoocoenosis that inhabits diffe-The results were expressed in mean number of indi-
rent macrophytes a study was done about thisiduals per 0.01 i(n. 0.01 n?) (including plant
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+ water). Furthermore, the communities were analittle contribution, almost always presenting low
lyzed according to community indexes such agarticipation (< 1%). Chironomidae (Diptera) and
faunistic taxa richness {of taxonomic operational Naididae (Oligochaeta) had more significant parti-
units — OTUs), Margalef’s index of richnesg{l  cipation in most of the macrophytes, contributing
and Shannon’s index of diversity (H"). Coenotic together with 76% of the total phytofauna. Nymphs
affinity was analyzed through the Similarity Per- of Odonata (Coenagrionidae and Libellulidae) and
centage (PSc) (Whittaker & Fairbanks, 1958). Thdarvae of Culicidae (Diptera) had expressive parti-
functional feeding group classification followed cipation in the faunistic structure 8f auriculata

Merritt & Cummins (1995). contributing with approximately 40% of its phy-
tofauna. The submerged macrophyt€s fgiau-
RESULTS AND DISCUSSION hyensisandUtricularia sp.) sheltered the largest
numeric density of individuals, respectively 1,079.8
Faunistic composition and 746.9 individuals. 0.01 ™ followed by the

In the different macrophyte stands were sepaemergent onesS( cubensigndE. azureg with
rated 4,130 individuals from 28 macroinvertebrate565.4 and 570.4 individuals. 0.01%p8. auriculata
families (twenty-five of the which Insecta). In spite presented the smallest average numeric density with
of the great variety of families, the majority had 354.8 individuals. 0.01 m(Table 1).

!
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Fig. 1 —(a) Jatai Ecological Station localization in Sdo Paulo State-BR. (b) Mogi-Guacgu River section in Jatai Ecologi-
cal Station. (c) Main macrophytes distribution in Inferndo Lake (modified from Correia & Trivinho-Strixirpess.
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Fig. 2 — (a) Schematic profile of the main macrophytes of Inferndo Lake. (b) Operational taxonomic units (OUTS), gen-
era numbers, and community indexes of the phytophilous macrofauna in different aquatic macrogpyt%a(r‘galef’s

index, H' — Shannon’s diversity index). (c) Relative feeding guilds distribution of the phytophilous macrofauna on differ-
ent macrophytes. (PRE — predators, FI — filterers, CO — collectors, SC — scrapers, SH — shredders).
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TABLE 1
Mean numeric densities (n. 0.01 nj) of aquatic macrophyte macroinvertebrate families in Inferndo Lake.

Taxa Scirpus Eichhornia Cabomba Utricularia Salvinia
Libellulidae 25.1 6.9 16.6 88l6 25.0
Coenagrionidae o@ 2|5 5.0 25 46.6
Gomphidae 12.y
Aeshnidae 0.4 1.p
Baetidae 0.4 3.8
Caenidae 10.8 10f2 150 10.1 5.0
Ephemerellidae 0.4
Hydroptilidae 1.6 0.8
Nepidae 2.5
Pleidae 4.5 6.3 6. 6518 4.8
Corixidae 04 5.1 8.8
Notonectidae 4.5
Belostomatidae 25
Hydrophilidae 0.4 12 75
Curculionidae 0.4
Dytiscidae 0.7 25
Noteridae 7.9 8.8 3[3
Helodidae 1.4 3B
Pyralidae 5.
Dixidae 5.1
Tabanidae 2.8
Culicidae 04 11.4 3B 2|5 69.2
Ceratopogonidae 21{0 444 38.4 45.6 35.0
Chironomidae 244.4 276.9 634.9 235(5 139.2
Naididae 231.] 1446 336/8 258.4 1p.4
Tubificidae 2.3
Glossiphoniidae 5.8 26{7 51
Planorbiidae 2.6 16.p 202 1.7
n..0.01 m® 565.4 570.4 10798 7469 354.8
Families n. 2] 14 1p 1 13
The faunistic gradient of the phytofauna in ¢ S. cubensijswvith mean numeric density of
the lake vegetation is shown in Fig. 2b; it clearly 244.4 larvae. 0.01 1) was represented by
indicates, in the direction margin-center of the lake 15 genera, of the whidBhironomug121.4
of, a reduction, not only in the number of taxo- larvae. 0.01 nf) andBeardius(25.5 lar-
nomic units, as well as in the community indexes vae . 0.01 nf) were dominant (> 10%);
values. o E. azureawith mean numeric density lightly
higher (276.3 larvae . 0.01-fpdistributed
Chironomidae and Naididae in 14 genera, ha@oeldichironomug$105.3
The macrophytes presented associations and larvae . 0.01r%) andAsheun{66.0 larvae .
numerical densities differentiated (Table 2): 0.01 n1®) as the most representative taxa;
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TABLE 2
Mean numeric densities (A . 0.01m®) of aquatic macrophyte Chironomidae genera in Inferndo Lake.

Genera Scirpus Eichhornia Cabomba Utricularia Salvinia
Ablabesmyia 6.0 16.5 71.4 10.t
Labrundinia 8.6 15.2 31.4 15.p 342
Larsia 0.4 1.2 7.4
Monopelopia 0.7 7.6 13.3 51 225
Pentaneura 0.4
Fittkauimyia 0.4 1.2
Nimbocera 0.4 6.7
Tanytarsus 34 1.2 58.3 35.4
Tanyt. Género A 2.6 29.2 50. 304 58
Tanyt. Género C 3.3
Asheum 15.0 66.0 118.4 177
Beardius 25.5 8.9 74 55.]
Chironomus 121.4 40.1 40.6
Dicrotendipes 6.3
Goeldichironomus 14.6 105.3 6.7
Nilothauma 3.3
Parachironomus 24.4 10.2 126.Y 76
Polypedilum 20.6 3.8 2.9 74.p
Tribelos 8.3
Cricotopus 3.8 21.7 7.4
Corynoneura 2.5
n..0.01m 244 .4 276 9 634p 235|5 139.2
Genera n. 1% 1B 15 12 5
o C. piauhyensisvas the vegetable that shel- m3), Labrundinia(34.2 larvae . 0.01 1)
tered the largest number of Chironomidae andMonopelopia(22.5 larvae . 0.01 1)
(634.9 larvae . 0.01 1) distributed in 15 were the dominant genera in this vegetable.
genera, with dominance Barachironomus
(126.7 larvae . 0.01 1), Asheum(118.4 Although the tribe Chironomini has been
larvae . 0.01 ni) andBeardius(74.9 lar- predominant in all the macrophytes, it is observed
vae . 0.01 n9); a discreet increase of Tanytarsini participation in

o Utricularia sp., in spite of the morpho- C. piauyhensisndUTtricularia sp. and of Penta-
logical likeness wittCabombapresented neurini (Tanypodinae) is. auriculata(Fig. 3).
smaller numeric density (235.5 larvae . The family Naididae was represented by 8
0.01 nt®), with Beardius(55.7 larvae . species, whiclDero (Dero) niveawas the most
0.01 m®) andChironomug(40.6 larvae . abundant in most of the macrophytes (Table 3);
0.01 m?®) being predominant; Dero (Aulophoru$ lodeniwas dominant irs. cu-

o S. auriculatawas the vegetable with the bensisandE. azureaS. auriculatawas the ve-
smallest numeric density and smaller taxagetable that presented the smallest number of these
number;Polypedilum(74.2 larvae . 0.01 worms.
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TABLE 3
Mean numeric densities (A. 0.01m®) of aquatic macrophyte Naididae species in Inferndo Lake.
Species Scirpus Eichhornia Cabomba Utricularia Salvinia
A. paraguaiensis 11.2 13.3 15.2 4.0
Dero (D.) nivea 83.6 54.4 256.7 2380 6|7
Dero (D.) evelinae 11.6 31.7 18.4 0.8
Dero (A ) borelli 0.4
Dero (A) carteri 0.4 5.2
Dero (A ) lodeni 121.4 58.3 0.8
Nais comunis 48.3
Slavina evelinae 2.6
n..0.01nt3 231.2 144 .4 336.B 258|4 13.4
Species n. f B a B 4
100% —
90% 1
80%
70% 4
60% 1
50% 4
40% 9
30% 9
20% 9 — —
10% 9
0% T T T T
Scirpus Eichhornia Cabomba Utricularia Salvinia
[J Tanypodinae [ Tanytarsini [ chironomini [ orthocladiinae

Fig. 3 — Relative distribution of Chironomidae subfamilies and tribes in different macrophytes of Inferndo Lake.

Coenotic likeness

E. azurea- emergent and roote@; piauhyensis
Through the analysis of the diverse taxonomicx Utricularia sp. — submergeds. auriculata—
categories, and of the Chironomidae and Naididaéluctuant).

taxa, it was obtained a reduced taxocoenotic simi- Unlike the taxocoenotic differences, the
larity among the aquatic macrophytes (PSc < 50%feeding guilds analysis indicated high similarity
(Fig. 4a), which suggests peculiar characteristiamong the community’s functional categories in
of each biotope. Despite of this low similarity, themost of the macrophytes (PSc > 60%) (Fig. 4b).
dendrogram gathered the most alike macrophyteg\s shown in Fig. 2c, the phytophilic community
according to foundation mannerS.(cubensig  was composed, in its majority, by collector forms.
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Fig. 4 — Aquatic macrophyte similarity dendrogram (PSc) in Inferndo Lake. (a) Established on taxonomic differences of
associated fitofauna. (b) Established on associated fitofauna feeding guildSc{fpus cubensj2 —Eichhornia azurea
3 —Cabomba piauhyensigl —Utricularia sp., 5 —Salvinia auriculatd.

This fact is due to the high participation ofand tangle roots, forming a “rug” that favors the
Naididae and Chironominae that are predominantigetritus accumulation and, therefore the presence
detritivores. Among the predators groups, Libelluef collectors; oppose8. auriculatabeing a flotation
lidae, Coenagrionidae, Ceratopogonidae and Tangracrophyte with small roots, it gives little surface
podinae, were the taxa with more contributionof detritus retention. This sheltered groups, which
although the larvae of this last one are not obligatgzbssibly use the vegetable as a support, or refuge,
predators, frequently presenting in its diet, other foods it is the case of the nymphs of Odonata and of
categories, as great algae (Desmidiaceae and Bhe larvae of Ceratopogonidae and Tanypodinae.
cillariophyceae), a fact already pointed out byt also explains, the high filtrators participation, in
different authors (Roback, 1969; Trivinho-Strixinoparticular of Culicidae larvae, which use this
& Strixino, 1993). Furthermore, a collectors decreaseegetable only as a support, and filter materials in
tendency was found, and predators and filtereispension in the open water. The small contribution
increase tendency as well, in the direction margiref the shredders is in agreement with other studies
center of the lake. This is explained by the mor{Glowackaet al, 1976; Lamberti & Moore, 1984;
phologic characteristics and of establishment of th8trixino & Trivinho-Strixino, 1984; Trivinho-
macrophytesS. cubensiandE. azureawith long  Strixino & Strixino, 1993).
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The macroinvertebrate collectors dominanceESTEVES, F. A., 198&undamentos de Limnologi&io de
indicates the prevalence of a detritivore chain in Janeiro, Interciéncia/FINEP, 575p.
the macrophytes, and, as pointed out by Mastrarf—"ANDO_LF'Cvj N& 1968,Bacia Cé? Rio '\fogﬁ-Gua_GUi morfo-

H H H H ina_ metria da drenagem, sedimentologia e mvestlgagc“)es

WO”O (1986)’. this C.OU|d be constituted in an Indl(.:a fisico-quimicas Ph. D. thesis, EESC-USP, S&o Carlos,
tion of trophic enrichment of the lake, fact this  gp 154p.
already detgcted in Inferndo lake by the INVasion;| y\wacka, 1., SOSZKA, G. J. & SOSZKA, H., 1976,
Of S cubensighat in the last years h.a.s been ocCu- |nvertebrates associated with macrophyteis: E.
pied great part of the lake. In addition, the phe- Pieczynska (ed.Belected problems of lake littoral ecol-
nological characteristic &. cubensiswith only ogy. Wydlf}W”'tha Uniwersytetu  Warszawskiego,
renewing of the emergent parts, results in the /arszawskiego, Warszawa, 238p. .
increasing accumulation of organic deposits in its-AMBERTI, G. A. & MOgB\E-;- ;V-' ﬁf?qﬁaac '”SethS
rizosphere (Carlos, 1991). It is assumed that this 55 PMary Consumess: v. H. =esh & &. ¥, Hosenberg

. . . . . (eds.),The ecology of aguatic insec®raeger Publishers,
invasion will result in the decrease or disappearance n.y., 625p.

of the others macrophyte;, and consequently, VY”I(/IASTRANTUONO, L., 1986, Community structure of
change the whole macroinvertebrate community zoobenthos associated with submerged macrophytes in
structure. Probably this community will be cha-  the eutrophic Lake Nemi (Central ItahBoll. Zool, 53:
racterized by the predominance of tolerant 41-47-
detritivore forms. MERRITT, R. W. & CUMMINS, K. W. (eds.), 199%n in-
Th ler n n n roohi- troduction to the aquatic Insects of North America
. .e a.Cce erated senescence and eut op . Dubuque: Kendall/Hunt Publ. Co., 861p.
cation in this lake seems to have been able to orl-OG 080 sncia d i
ginate an analogous situation investigated by ©CYEIRA, F. M. B., 1989]mportancia das macrofitas
, ; ) aquaticas E. azurea e S. cubensis na ciclagem de
Dvorak (1996), in the shallow eUtrOp_mC Lak? nutrientes e nas principais caracteristicas limnoldgicas
Loosdrecht, where the process results in selecting da Lagoa do Inferndo, SPDissertagdo de Mestrado,
and supporting detritivore and filtering forms. UFSCar, Sao Carlos, 130p.
Thus, although a taxocoenotic differentiationROBACK, S. S., 1969, Notes on the food of Tanypodinae
is exhibited, according to macrophyte pattern, the larvae.Ent. News80: 13-18.
operational likeness is maintained. STRIXINO, G. & TRIVINHO-STRIXINO, S., 1984,
Macroinvertebrados associados a tapetes flutuantes de
Eichhornia crassipe¢Mart.) Solms, de um reservatoério.
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