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Stomach Content Analyses of Simulium perflavum Roubaud
1906 (Diptera: Simuliidae) Larvae from Streams in Central
Amazonia, Brazil
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Stomach contents &imulium perflavunRoubaud larvae were analyzed and compared with plank-

ton and periphyton collected in five streams, in Central Amazonia (Manaus and Presidente Figueiredo

counties), in Sep./Oct.1996 (dry season) and Feb./Mar. 1997 (rainy season). A total of 1,400 last-instar
larvae were dissected; the stomach contents were analyzed using different methods: fresh and aftel
oxidation. A total of 87 taxa (algae, diatoms and rotifers) were found in the stomach contents. In each

stream, qualitative samples of plankton and periphyton were collected; these were mounted between
slides and cover slips. A total of 94 taxa of plankton and 54 taxa of periphyton were collected. One

species of Rotifera was present in the stomach contents, plankton and periphyton. Cluster analysis base
on species composition of the organisms present in the stomach contents grouped the streams into tw
major groups, each belonging to a different drainage area. Correlations based on presence/absence of
species of microalgae in the stomach contents, plankton and periphyton indicated significant associa-
tions (p<0.05) between stomach contents and plankton and between plankton and periphyton (z test);
the Sorensen coefficient and cluster analysis corroborate the same associations.
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Black fly larvae usually are abundant in run-species of diatoms (Bacillariophyta) in the larval
ning-water ecosystems and very important in thetomach contents of three species of black fly,
food chain because they process fine particulaf2ellome Filho (1989) reported 50 genera of
organic matter making it available for other insect8acillariophyta, Chlorophyta, Cyanophyta and
and fishes (predators). The size of particles ingestéaiglenophyta in the stomach contentSimfiulium
by black fly larvae is a factor influencing the ef-incrustatumLutz, 1910 larvae. Lacey and Lacey
fects of particulate insecticides on these larvae ar{ii983) observed that food takes 29.2 min to pass
on other organisms that live in the same habitéhrough the intestine oBimuliumfulvinotum
(Lacey & Lacey 1983). Knowing the minimum di- Cerqueira & Nunes de Mell¢= Simulium
mensions of particles ingested by the larvae canrotaenseFloch & Abonnenc) in an Amazonian
help in choosing the minimum dimensions of instream with a velocity of 1 m/s and 0.37 mg/I par-
secticides and microorganisms to be maintainditles in suspension.
in suspension in the water (Lozovei 1989). Some authors (e.g. Craig 1977, Kurtak 1979)

Few studies of black fly larval feeding havestudying the feeding behavior and the functional
been done in Brazil. Lozovei (1989) observed 11&orphology of black fly larvae have suggested
that they are grazing and filter feeding. Wotton
(1980) and Fredeen (1964) observed large
amounts of bacteria in the stomach contents of
black fly larvae.

: - - _ This is the first study on the stomach contents of
E}'é :l%?l)lg /&ecsgfleg gggéal(lf&nsgfﬁlc?l;ppcgt fé?\]rg PPGpjack fly larvae in the northern region of Brazil. The
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Accepted 10 October 2000 other based on stomach contents of black fly larvae.
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MATERIALS AND METHODS and dissected on the same day, two slides were
This study was carried out in five streams ifnounted with the larval black fly stomach con-

Central Amazo6nia, three of which were located inents us_ing egcerine jelly (Lozovei & Luz 1976),
the area of the BR-174 highway, Manaus coun ach slide contained the stomach contents of 10

and two in Presidente Figueiredo county (2°39’ rvae. The remaining 50 larvae were preserveo! in
60°2'W: 2°23'S, 59°59'W: 2°29'S 60°1'W: 2°2'S Carnoy (3 parts absolute ethanol: 1 part glacial
59°59'W; 2°2'S, 59°52'W, respectively) (Fig. 1). acetic acid) or 80% ethanol for later dissection and

: ' . eatment using the slow-oxidation technique

These streams have many characteristics in corm~ <" . .
y rﬁ/lorewa Filho & Valente Moreira 1981); perma-

mon: all flow through yellow latosol soil and are . : .
located in areas that have been disturbed due 6Nt Slides were mounted using Hyrax (I.R = 1.7)

the opening of highways. as the mounting medium. .

In the Manaus area the year can be divided into_Pérmanent and semi-permanent slides were ex-
two seasons: a rainy season from Dec. to May (MaMined under a Zeiss compound microscope. The
being the rainiest month with an average of 289r9anisms present on these slides were counted over
mm), and a dry season from Jun. to Nov. (Augt. e whole field of the coverslip at 40x and 100x.
being the month with the lowest precipitation, with _ankton were collected using a net with 20 um
an average of 39 mm) (Aradjo 1970). The sampldg€sh during 30 min. The samples were placed in
were taken during two months of the dry seaso 0 ml vials and preserved in Transeau solution (1:1

(Sep./Oct. 1996) and two months of the rainy se&/epPortion). Periphyton were collected in the
son (Feb./Mar. 1997). In each stream, measurgii€ams from submersed leaves used as substrate

ments were made of water conductivity (ColePY larvae. The material was removed with a brush,

Parmer conductivimeter), temperature (mercurﬁi?_l"j‘ced in 120 ml plastic vials and preserved in

thermometer) and pH (Cole-Parmer pH Testr 2).1ranseau solution.
Black fly stomach contents were analyzed us- . dentifications of Cyanophyta, Euglenophyta,

; ; ; i hyta and Chlorophyta were based on
ing two different techniques. Seventy larvae frony'"OPNY re Dasec
each stream were dissected monthly during tHourrely (1968, 1970, 1972). The identifications

study period: from this total 20 larvae were main®! Bacillariophyta (diatoms) were based on Husted

tained alive on ice, transported to the laborator{}t930), Krammer and Lange-Bertalot (1985, 1986,

PRESIDENTE
FIGUEIREDO

Rie tuh//

Fig. 1: collection places in Manaus and Presidente Figueiredo counties, Amazonas, Brazil. 1: Ibama stream; 2: Bueiro stream;
3: ZF3 stream; 4: Cemitério stream; 5: Escada stream
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1988, 1991a,b), Kobayasi and Nagumo (1988), arath contents db. perflavuntarvae we can charac-
Cox (1996). terize the breeding place of this black fly species

Vouchers ofS. perflavum(larval carcasses) as being tropical, oligotrophic, acidic waters.
were deposited in the invertebrate collection of the The semi-permanent slides with the stomach
Instituto Nacional de Pesquisas da Amazoniaontents ofS. perflavumarvae had a predomi-
(INPA). Samples of plankton and periphyton anchance of non-silicose algae. A total of 42 spe-
the permanent and semi-permanent slides witties of non-silicose microalgae were identified,
stomach contents were deposited in the INPA arglx species of diatoms and one species of
the Universidade Federal do Parana (UFPR). Rotifera, Lecane(Monostylg quadridentata

Similarity patterns based on species present lhrenberg (Table I1) Oedogoniunsp. was the
the three levels (i.e. plankton, periphyton and stormrost frequent species in the Bueiro stream in
ach contents o8. perflavurarvae) were verified the dry and rainy seasons (70.8% and 74.3%,
using the Sorensen coefficient based on presencespectively). In the ZF3 stream, the most fre-
absence data. Sorensen coefficient = 2A/2A + B guent species in the dry and rainy seasons was
C, where A = number of species common to thblicrosporasp. (44.6% and 63.1%, respectively).
two levels, B = number of species exclusive to levdh the Cemitério strean®leurotaenium minutum
1, and C = number of species exclusive to level Ralfs Delp. was the most frequent species in the
The significance of correlation among the three levdry season (34.6%) afleurotaeniunsp. in the
els was tested using the z statistic, based on nomimalny season (27.8%). In the Escada stream,
data (Zar 1996). Similarity dendrograms from théMicrospora sp. was the most frequent species
similarity matrix with the Sorensen coefficient (bi-(47%) in the dry season and in the rainy season
nary data) were derived using UPGMA method€losteriumsp. was the most frequent (28.6%).
(non-balanced means) based on Pielou (1984). In the Ibama strearfijyalothecasp. was the most

frequent species in the dry and rainy season
RESULTS AND DISCUSSION (53.5% and 37.6%, respectively).

The streams in the study area had pH values of The dimensions of diatoms observed in the
4.4 t0 5.3, conductivities of 9.4 to 12.6Sfkend  stomach contents &. perflavunin the five stud-
temperatures of 25° to 29°C, these being represeied streams were between 67.8 and 133.57 um for
tative values of streams in the study, which arg. serraEhrenberg anS8tenopterobia curvul@w.
normally acidic and poor in mineral salts (SioliSmith) Krammer, respectively. For the other divi-
1965). sions of microalgae, the sizes range from 150 to

S perflavumlarvae feed on diatoms, algae ands08 pum Closteriumsp.,Mougeotiasp.) and from
other organisms present in the plankton and periphg5 to 1000 um@edogoniunsp.) (Burton 1973).
ton (Figs 2-72). In the stomach-content analyses Depending on the classification of the phy-
(permanent slides), during the dry and rainy se&eplankton, the size can vary from 2 to 500 pm.
sons 40 species of diatoms were observed; the figurtak (1978) conducted detailed studies on the
guencies of occurrence are presented in Table I. size and proportion of the ingested particles of

The Bueiro, ZF3 and Cemitério streams hadlack fly larvae and observed a predominance of
Peroniasp. as the most frequent diatom species #iarge particles (150 um) compared to the smaller
the dry season (35%, 22% and 23%, respectivelygnes (5-10 pm).

In the rainy season, the most frequent diatom spe- A great variety of food items is reported in black
cies were different in these three streams; in tH¥ larval diets: fungal spores and mycelia, silt,
Bueiro stream the most frequent species wedgtritus, Rotifera, several species of algae and dia-
Frustuliacrassinervia24%), in the ZF3 stream it toms (Peterson 1956, Kuznetsov 1981). The dia-
wasEunotia gibbosg66%) and in the Cemitério toms may be important food items because they
stream it wasActinella brasiliensisand Eunotia  are reported to be the main components of
conversa(18% and 17.9%, respectively). Thedutoctonous periphyton and are constantly re-
Escada stream h&lgibbosaas the most frequent moved. from the sub_strate by the water current,
diatom species in the dry and rainy seasons (219§coming abundant in the plankton (Dudéyal.

and 14%, respectively). The Ibama stream fad 1986, Thompson 1987). _
crassinerviaas the most frequent species in the dry . !N this study, the qualitative analysis of the
season (24%) ari bilunarisin the rainy season Plankton found 94 infrageneric taxa: 53
(44%). Chlorophyta, 29 Bacillariophyta, 7 Cyanqphyta, 2

Species oActinellaandEunotiaare indicators Euglenophyta, 2 Rhodophyta and 1 Dinophyta
of acidic waters (Patrick & Reimer 1966). By the(Table 111). In the qualitative periphyton samples

frequent presence of these two genera in the stofgken during the dry and rainy seasons we found
33 species of microalgae, 21 species of diatoms
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and one species of Rotiferh, quadridentata 58% similarity between organisms present in the
(Table 1II). stomach contents and plankton in the streams,
The similarity patterns based on qualitativevith 41.4% of the species in common. The simi-
data on items in the larval black fly stomach conlarity between the periphyton and the larval stom-
tents, plankton and periphyton were verified withach contents was 54%, with 36.8% of the species
the Sorensen coefficient. The results indicateth common. The Sorensen coefficient also indi-

Fig. 2: Eunotia maior Fig. 3:E. zygodonFig. 4:E. serra Fig. 5:E. triggiba Fig. 6:E. subrobustaFig. 7:Cymbella difficilis
Fig. 8: Peroniabrasiliensis Fig. 9:E. minor Fig. 10:E. bidentula Fig. 11:C. minuta Fig. 12: Achnanthesp. Fig. 13:E.
gibbosa Fig. 14:Cymbellasp. Fig. 15E. zygodonFig. 16:E. sudeticaBar = 10 pm
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cated a 63% similarity among organisms in theesulted in 72% similarity between food items in
plankton and periphyton with 45.6% of the spethe larval stomach contents and plankton in the
cies in common. streams, and 67% similarity between the larval
The hierarchical grouping analyses based ostomach contents and the periphyton (Fig. 73).
presence and absence with the Sorensen coefficifiiterefore, the stomach content items were more
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Fig. 17:Pinnularia streptorapheFig. 18:P. maior Fig. 19:Gomphonemap. Fig. 20G. gracile Fig. 21: Navicula subtilissima
Fig. 22:Naviculasp. Fig. 23:N. parasubtilissimaFig. 24:P. subcapitataFig. 25:Pinnularia sp. Bar = 10 pm
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TABLE |

Frequency of diatoms (permanent slides) in the stomach conteSitadfum perflavuniDiptera: Simuliidae)

larvae in five streams in Central Amazonia, during the dry (Sep./Oct. 1996) and rainy seasons (Feb./Mar. 1997)

Diatoms Bueiro ZF3 Cemitério Escada Ibama

Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy
Achnanthesp. 51 40 15 24 40 4 14 37 54 163
Actinella brasiliensisGrun. 127 145 122 151 180 296 113 309 287 83
Actinella peronioideslustedt 168 190 77 152 141 2 12 1 226 104
Actinella punctatd_ewis 16 57 5 — 8 — — — 15 —
Brachysira kuntzgiReichelt) 28 — 21 150 90 — 16 — 19 6
Metzeltin & Lange-Bertalot
Brachysira seriangBréb.) 122 178 55 4 185 1 54 71 202 115
Round & Mann var.
brachysira(Hus.) Cox.
Brachysira seriangBrébisson) 156 177 54 209 232 198 405 1030 309 192
Round & Mann
Brachysira vitrea(Grun.) Ross 285 231 182 2 398 5 802 142 336 27
Cyclotellasp. — 3 — 2 — — — — — 1
Cymbella difficilisKrasske 15 3 5 261 43 3 3,085 1,589 38 38
Cymbella minutdilse 42 56 38 136 130 9 402 601 74 35
Cymbellasp. — 1 1 — — — 1 3 1 1
Eunotia bidentulaV. Smith 30 41 28 76 32 3 17 40 61 26
Eunotia bilunaris 175 574 127 1148 392 48 648 203 2,121 9,410
(Ehrenberg) Mills
Eunotia convers&lustedt 301 350 388 230 525 313 376 768 1,254 251
Eunotia flexuosa 1,548 1,870 1,200 1,584 1,769 144 1,401 2,167 1,016 300
(Brébisson) Kitzing
Eunotia gibbosaGrunow 220 251 294 19,614 1315 2 3,889 2,332 823 274
Eunotia maior(W. Sm.) Rabh. — — 1 — — — — — — —
Eunotia minor(Kitzing) Grunow 1 — — — — — — — — —
Eunotia serraEhrenberg 2 — 4 14 7 — 18 33 4 2
Eunotia sudetic®. Muller 106 57 125 224 209 38 390 37 70 21
Eunotia trigibbaHustedt 2 — 5 32 5 2 9 6 7 4
Eunotia zygodortEhrenberg 1 3 2 38 35 — 266 345 3 4
Fragilaria javanica Hustedt 7 — 8 — 5 1 30 70 — —
Frustulia crassinervigBréb.) 1,555 2,280 939 750 1,632 188 718 1,242 3,116 3,077
Lange-Bertalot & Krammer
Frustulia rhomboides 53 81 63 574 383 87 1,102 1679 471 161
(Ehrenberg) De Toni
Gomphonema gracilEhrenberg 104 62 325 1920 580 1 482 316 253 154
Gomphonemap. Ehrenberg 36 8 48 47 15 — — 25 — 29
Navicula cryptocephal&itzing 497 505 321 127 1,312 113 420 941 678 311
Navicula parasubitilissima 1 — — — — — — — — —
Kobayasi & Nagumo
Navicula subtilissim&leve 112 59 67 21 126 56 140 153 131 48
PeroniabrasiliensisHustedt 3,156 2,124 1,552 302 2,865 62 920 1,203 1,095 170
Pinnularia maior(Kitzing) 10 12 21 63 41 21 56 12 50 2
Rabenhorst
Pinnularia sp. 15 32 17 20 27 55 28 74 7 36
Pinnularia streptorapheCleve 85 16 47 76 152 1 13 18 90 7
Pinnularia subcapitat&Gregory — — 1 — — — — — — —
Stenopterobia curvula 1 18 — 132 37 4 27 141 81 53
(W. Smith) Krammer
Stenopterobia delicatissima 30 11 44 48 28 — 10 8 6 5
(Lewis) Van Heurck
Surirella robustaEhrenberg 6 9 — 33 5 — 39 15 5 5
Tabellariasp. — 9 1 — 14 — — 1 2 —
Total 9,064 9,453 6,203 28,164 12,958 1,657 15,903 15,612 12,905 15,115

—: absence
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TABLE Il

Frequency of organisms (semi-permanent slides) in the stomach cont8msitiim perflavungDiptera:
Simuliidae) larvae in five streams in Central Amazo6nia, in the dry (Sept./Oct. 1996) and rainy seasons

(Feb./ Mar. 1997)

567

Organisms observed

Bueiro

ZF3

Cemitério

Escada Ibama

Dry Rainy Dry Rainy

Dry Rainy

Dry Rainy Dry Rainy

Actinotaenium curcubitéBréb.) Teiling

Actinotaenium globosurtBulnheim) Teiling —

Actinotaeniunmsp.

Actinotaenium wolleKuitz
Anabaenasp.

Bambusina brebissonKuetz
Cosmariumsp.

Closteriumsp.

Closterium dianaEhrenberg
Closterium regulareBrébisson
Closterium pronunBrébisson
Closterium naviculgBréb.) Lutkemiller
Closterium subulatunfKiitz) Bréb.
Desmidium elegan@Racib.) Gronblad.
Desmidiumsp.

Desmidium cylindricunGreville
Euastrum sinuosurbenorm
Euastrumsp.

Euglena acughrenberg

Eunotia flexuosgBrébisson) Kiitz
Eunotiasp.

Frustulia rhomboidegEhrenberg) De Toni

Hyalotheca dissiliengSmith) Bréb.
Hyalothecasp.

Microsporasp.

Micrasteriassp.

Micraterias torreyiBailey
Micrasterias radioseRalfs
Micrasterias rotata(Greville) Ralfs
Mougeotiasp.

Naviculasp.

Netriumsp.

Oedogoniumnsp.

Oscillatoria sp.

Peridiniumsp.

Pleurotaenium minutur(Ralfs) Delp.
Pleurotaeniumnsp.

Pleurotaenium trabecul@hrenberg) Nageli

Pseudoanabaensp.

Spondylosiunsp.

Spyrogirasp.

Surirella linearisW. Smith

Surirella sp.

Tetmemorus laeviKutzing) Ralfs
Tetmemorus granulaty8réb.) Ralfs
Xanthidium canadengdoshua) Forster
Xanthidium sioliiGrénblad & Croasdale
Xanthidiumsp.

Rotifera
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similar to the plankton than to the periphytonriphyton were significant (z test, p<0.05), while the
However, organisms found in the periphyton alsgorrelation between stomach contents and periphy-
were similar to the plankton (45.6%), possibly beton was not significant (z test, p>0.05) (Table 1V).
cause the periphyton detached from the substrate Based on the organisms found in the stomach
and entered the water column. contents of black fly larvae, the sampled streams

Correlations based on qualitative data on itemsan be divided into two groups with 77% similar-
in the stomach contents, plankton and periphytaity. The first group was composed of the Bueiro
agree with the Sorensen coefficient. The correland ZF3 streams, and the second of the Cemitério,
tions between the stomach content organisms af@cada and Ibama streams, being the latter group
the plankton and between the plankton and the pkess similar to the other streams (Fig. 74).
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Fig. 26: Actinella brasiliensisFig. 27:A. robusta Figs 28-29A. brasiliensis Figs 30-31A. peronioidesFig. 32:Fragilaria
javanica Fig. 33:A. punctataFig. 34:F. rhomboidesFig. 35:F. crassinerviaBar = 10 um
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Considering the geographical proximity of theand Escada streams belong to the Urubu River
studied streams we observed that they have geBasin. This grouping result may be an indication
logical, pedological and climatic characteristics irthat, even though the studied streams were dis-
common. The Bueiro and lbama streams belortgrbed by anthropogenic influences, they main-
to the Taruma River Basin, ZF3 stream belong ttained characteristics of the hydrographic basins
the Rio Preto da Eva River Basin while Cemitérido which they belong, reflected in the composition

39 40 41

36/] 37 38
42
43
(

Figs 36-40:Eunotia bilunaris Fig. 41:Brachysira kuntzeiFig. 42:E. conversaFigs 43-45E. flexuosaFig. 46:Brachysira
serians Fig. 47:B. vitrea Fig. 48:N. cryptocephalaFig. 49:B. seriansvar. brachysira Fig. 50:B. serians Bar = 10 pm
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of the phycoflora. Many workers have found thahelp to clarify differences observed in population
the classes of food items in the stomach contengsoductivity of larvae in different habitats (Colbo
of black fly larvae reflect, in general, the itemsl982). More studies will be necessary, not only
available in the environment (e.g. Wotton 1977¢n larval feeding, but also on the ecological asso-
Kurtak 1979). ciations between breeding places, black fly lar-

Knowledge of black fly food items can pro-vae, plankton and periphyton, in order to improve
vide important information on larval nutrition andour understanding of black fly bioecology.

Fig. 51:Micrasterias truncataFig. 52:Euastrum sinuosuntrig. 53:Xanthidium siolii Fig. 54:M. radiosa Bar = 50 pm



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 96(4), May 2001 571

TABLE Il

Presence (X) or absence (—) in the plankton and periphyton samples and stomach cdBienigiof
perflavum(Diptera: Simuliidae) larvae collected in five streams in Central Amazonia, observed in the study
period (Sep./ Oct. 1996 and Feb./Mar. 1997)

Plankton Periphyton Food items

Cyanophyta

Anabaenasp.

Aphanotecesp.

Chroococus turgidugKitzing) Nageli
Hapalosiphonsp.

Merismopediasp.

Oscillatoria sancta(Kiietzing) Gomont
Oscillatoria sp.

Pseudoanabaensp.

Euglenophyta

Euglena acugkhrenberg
Trachelomonas armatéEhrenberg) Stein

Bacillariophyta

Achnanthesp.

Actinella brasiliensigrun.

Actinella mirabilisGrun.

Actinella punctatd_ewis
ActinellaperonioidesHustedt

Actinella guianensi&run.
Brachysiraserians(Brebisson) Round & Mann vaorachysira
(Hust.) Cox.

Brachysiraserians(Brebisson) Round & Mann
Brachysira vitrea(Grun.) Ross

Brachysira kuntzeiReichelt) Metzeltin & Lange-Bertalot
Cyclotellasp.

Cymbella difficilisKraske

Cymbella minutdilse

Cymbellasp.

Dinobryon sertulariaEhrenberg

Eunotiasp.

Eunotia bidentulaW. Smith

Eunotia flexuosdBrébisson) Kiitz.

Eunotia gibbosaGrunov

Eunotia robustaRalfs

Eunotia bilunaris(Ehrenberg) Mills
EunotiasudeticaO. Muller

Eunotia maior(W. Smith) Rabh.

Eunotia minor(Kitzing) Grunow

Eunotia serraEhrenberg

Eunotia triodonEhrenberg

Eunotia trigibbaHustedt

Eunotia zygodorthrenberg
EunotiaconversaHustedt

Fragilaria javanica Hustedt

Frustulia crassinervigBréb.) Lange-Bertalot & Krammer
Frustulia rhomboidegEhrenberg ) De Toni
Gomphonema gracilEhrenberg
Gomphonemap. Ehrenberg

Aulacoseirasp.

Naviculasp.

Navicula cryptocephal&utzing

Navicula subtilissim&Cleve

Navicula parasubtilissimaKobayasi & Nagumo
Pinnularia maior(Kiitzing) Rabenhout
Pinnularia subcapitataGregory

Pinnularia streptorapheCleve

Pinnularia sp.

Peronia brasiliensidHustedt

Stauroneissp.

Stenopterobia curvul@V. Smith) Krammer
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Plankton Periphyton Food items

Stenopterobia delicatissin{(aewis) Van Heurck
Stenopterobia intermedilaewis

Surirella linearisW. Smith

Surirella robustaEhrenberg

Surirella sp.

Synedrasp.

Fragilaria sp.

Tabellaria sp.

Rhodophyta

Audouinella violaceaéKutz) Hamel
Batrachospermum moniliferuRoth
Dinophyta

Peridiniumsp.

Chlorophyta

Actinotaenium curcubitéBréb.) Teiling
Actinotaenium globosuiBulnheim) Teiling
Actinotaeniunsp.

Actinotaenium tumidurtGronbl.) Teiling
Actinotaenium wolleK(itz.

Bambusina brebissonKietz.
Closteriopsissp.

Closteriumsp.

Closterium dianaEhrenberg
Closterium gracileBrébisson
Closterium kuetzingiBrébisson
Closterium libellulaForcke

Closterium macilenturBrébisson
Closterium naviculgBréb.) Lutkemdiller
Closterium pronunBrébisson
Closterium regulareBrébisson
Closterium setaceurBhrenberg
Closterium subulaturfKiitz.) Bréb.
Closterium tumidundohnson
Cosmarium incrassatuifirritsch & Rich)
Cosmarium pseudoconnatudordstedt
Cosmarium sioliiForster

Cosmariumsp.

Desmidium laticepdlordstedt
Desmidium cylindricun®Greville
Desmidium grevell{Kutz.) DeBary
Desmidium quadraturiordstedt
Desmidium elegan@Racib.) Gronblad.
Desmidiumsp.

Euastrumsp.

Euastrum brasiliensi8orge

Euastrum sinuosurbenorm
Hyalothecasp.

Hyalotheca dissiliengSmith) Bréb.
Micrasterias borgeKrieger
Micrasterias radiosaRalfs

Micrasterias rotata(Greville) Ralfs
Micrasterias sioliiScott & Croasdale
Micrasterias truncatgCorda) Brébisson
Micrasterias torreyiBailey
Micrasteriassp.

Microsporasp.

Mougeotiasp.

Netriumsp.

Oedogoniunsp,.

Oedogoniunsp,.

Plerotaenium tridentulun®Grénblad & Croasdale
Pleurotaenium coronaturfBréb.) Rabenhorst
Pleurotaenium minutur(Ralfs) Delp.
Pleurotaeniurnsp.
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Plankton Periphyton Food items
Pleurotaenium trabeculéEhrenberg) Nageli X — X
Spirogyrasp. X X X
Spondylosiunsp. — — X
Staurastrum quadrangularBrébisson X — —
Staurastrum setigeru@leve X — —
Staurastrurnsp. X X —
Staurodesmusp. X — —
Tetmemorus laeviKiitzing) Ralfs X X X
Tetmemorus granulaty8réb.) Ralfs X — X
Xanthidium amazonens$xott & Croasdale X — —
Xanthidium sioliiGrénblad & Croasdale X X X
Xanthidium canadensdoshua) Forster X — X
Xanthidiumsp. — X X
Zygnemasp. X X —
Rotifera
Lecane(monostyla quadridentataEhrenberg X X

Fig. 55:Micrasterias rotataFig. 56:Peridiniumsp Fig. 57:Xanthidium amazonensgig. 58:Lecane quadridentatdBar = 50 um
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TABLE IV

Correlation coefficient (r) and significance test (z value) between the organisms present in the stomach contents
of Simulium perflavunDiptera: Simuliidae) larvae, plankton and periphyton

r z value n
Stomach content x plankton -0.34 - 385 131
Stomach content x periphyton 0.06 0.70 131
Plankton x periphyton 0.25 2381 131

a: p<0.05

—
i

Ry

51 L)

i—

Fig. 59:Closterium regulareFig. 60:Hyalotecasp Fig. 61:Spirogyrasp. Fig. 62Microsporasp. Fig. 63Audouinella violaceae
Fig. 64:Mougeotiasp. Fig. 65Closteriumsp. Fig. 66:Actinotaenium wolleiBar = 50 um
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Fig. 67: Pleurotaeniumsp. Fig. 68:Desmidium cylindricumFig. 69: Oscillatoria sp. Fig. 70:Bambusina brebissonii
Fig. 71:Zygnemasp. Fig. 72:0edogoniunsp. Bar = 50 um

Bueiro stream

Plankton
ZF3 stream
Food items Cemitério stream
Escada stream
Periphyton
Ibama stream
067 0.75 083 092 1.00 077 083 089 0.54 1.00

Fig. 73: similarity dendrogram between the organisms in th€ig. 74: similarity dendrogram between five streams in rela-
stomach contents & mulium perflavuniDiptera: Simuliidae) tion to the organisms in the stomach contentsiofuum
larvae and the food availability in the habitat (plankton angerflavum(Diptera: Simuliidae) larvae (Sorensen coefficient,
periphyton) (Sorensen coefficient, UPGMA) UPGMA)
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