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Abstract

Larva and pupa ofntarctoeciabrasiliensisHuamantinco & Nessimian, 2003 are described and
illustrated from the Rio Aiuruoca, Minas Gerais, Brazil, and compared to other Neotropical lim-
nephilid genera. Some aspects of habitat and dietary items are presented.
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Introduction

In South America, the family Limnephilidae is represented by seven genera and 35 spe-
cies, all endemic and distributed in the Chilean subregion and in the high Andes of the
Brazilian subregion. Flint (1982) associated and described the larvae of all known South
America genera, excepntarctoecia A tentative association fé. nordenskioeldiUlmer

based on Bolivian larval material was provided by Flint (1982), but these specimens are
probably not congeneric (Flimt al 1999). Here, we describe the larva and pupantf
arctoeciabrasiliensisHuamantinco and Nessimian, 2003, this being the first firm associa-
tion of the immature forms and adults in the genus.

Methods

Larvae and pupae were collected with Surber nets and by hand. Terminology for larval
morphology follows that of Wiggins (1996). Larvae were associated with adults by the
metamorphotype method (Wiggins 1996). Dietary items were observed using standard gut
content analysis.
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Description

Larva (Figs. 1-11): Total length without case up to 19 mm, maximum abdominal width 4
mm.

Head (Figs. 3-6): Reddish brown, hypognathous, 3 times longer than wide, slightly
depressed anteriorly with muscle impressions in posterior area of frontoclypeal apotome
and both sides of coronal suture (Fig. 3). Eyes positioned anterolaterally on superior third
of head. Mandibles with median setal brush, apex without indentation, spoon-like (Fig. 4).
Ventral apotome elongated, posterior end thin, occupying 2/3 of ventral ecdysial line, ante-
rior end concave with anterolateral angles sharply elongated to about 1/3 apotome length
(Fig. 5). Labrum with setal brush at most of anterolateral margin (Fig. 6).

Thorax (Fig. 7): PronotumYellowish brown, 1.4 times longer than wide. Anterior
margin convex, bearing double row of setae, with short, thin, lightly colored setae mixed
with dark brown spiniform setae. Posterior margin of pronotum rounded, thick, darkly
sclerotized. A mixture of thick, both short and long setae, sparsely distributed on dorsal
surface. Transverse depression present on anterior third, and numerous muscular impres-
sions posteriorlyMeso- and metanotSclerites reddish brown. Mesonotal plates well
developed, with many long, dark setae distributed between the 3 primary setal areas. Met-
anotal plates sal, sa2 and sa3 with mixture of thick, both long and short setae; membra-
nous surface around sal with some small setae; sclerotized points immediately posterior to
anterior sulcus. Prosternal plate retanguloid or pentagonal. Prosternal spine approximately
half length of anterior coxa. Meso- and metasterna with pair of small setae medially and
pair of setae near base of each coxa. Mesosternum with irregular row of small sclerotized
points on posterior margin. Metasternum without such points. Legs (Fig. 8): Foreleg tro-
chanter without brush; 3 thick apical setae and 4 setae on the ventral surface. Femur slen-
der, approximately same length as tibia; 2 rows of ventral setae, external row of 6
spiniform long, thick setae, inner row of yellowish short, thin setae. Tibia with 4 dorsal
setae on distal end, 2 dark and thick, 2 light and thin; 2 ventral spurs present on distal end.
Apex of tarsus with 2 dorsal and 2 ventral setae. Basal seta of tarsal claw almost of same
length as claw. Middle and hind legs essentially identical to forelegs, except for external
row of ventral setae on femora with 5 spiniform setae.

Abdomen(Fig. 1): Lateral line extending from half of segment Il to segment VIII.
Forked lamellae absent. Ventral chloride epithelia present as transverse oval sclerotized
rings, 6 times wider than long on segments Il and VII and 8 times wider than long on seg-
ments IlI-VI. Abdominal segment | with well developed dorsal, ventral, and lateral
humps; setae present anterior to dorsal hump, and dorsal and ventral to lateral humps; ven-
tral hump large and setose, with most setae inserted on distinct, sometimes convex sclero-
tized areas. Gills present on segments lI-VII; position and number of filaments as in
Figure 11. Tergite VIII with transverse row of alternating short and long setae posteriorly
(Fig. 9); other smaller setae sparsely distributed over all of segment VIIl. Tergite IX rect-
anguloid, dark brown with thick setae over all of surface, longer on anterior margin and
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extending to lateral membrane. Ventral surface of segment IX with row of 6 setae at halfoTaxa
length (Fig. 10). Anal prolegs with 1 thick curved seta on distal end of lateral sclerite (Fid
9), basal tuft of 3 long thick setae; ventral surface membranous, without setae (Fig. 10).

0.5mm

FIGURES 1-6.Antarctoeciabrasiliensis 1. larva, lateral view; 2. case, lateral; 3. head, frontal; 4.
mandibles, dorsal; 5. head, ventral; 6. maxillolabium, ventral.
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ZOOTAXA Case(Fig. 2): Length 19.5 mm. Constructed of mineral matter, oval in cross section,

ventral surface flattened, slightly curved and posteriorly tapered. Posterior end closed off
with silk, but with a central circular opening.
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FIGURES 7-11.Antarctoeciabrasiliensis 7. thorax, dorsal; 8. fore, mid and hind legs, lateral; 9.
apex of abdomen, dorsal; 10. apex of abdomen, ventral; 11. Gill diagram: position and number of

filaments on abdominal segments I-VIII.
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FIGURES 12-14 Antarctoeciabrasiliensis 12. pupa, head, frontal; 13. abdomen and hook plates
of segments 1, 3-7; 14. apex of abdomen, dorsal.

Pupa(Figs. 12-14): Length 14.5-16 mm. Head (Fig. 12): 3 pairs of setae on margin of
frontoclypeal area; 2 pairs of setae below eyes; 2 pairs of setae on frontal region, 1 pair on
vertex between antennae. Anterior tentorial pits well marked. Antennal scape with ventro-
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lateral tuft of 9 setae, dorsal tuft of 4-5 setae and posterior tuft of 7-8 setae; pedicel with
dorsal tuft of 9 setae. Labrum with 5 pairs of thick, rigid, long apically hooked setae.
Mandibles without teeth, base wide, apex acute, inner margin finely serrate. Maxillary
palp 3-segmented in male, 5-segmented in female. Thorax: Pronotum with 4 pairs of
setae, mesonotum with 12—-18 pairs, metanotum with 3—6 pairs. Thick, black setae present
on all coxae; forecoxa (6 setae), middle coxa (12—-17 setae) with natatory setae long and
thin, arranged in double row only on tarsomeres 1-4 in middle leg; wing pads reaching
abdominal segment IV. Abdomen (Fig. 13): Lateral fringe of long thin dark brown setae
extending ventrolaterally from half of segment V to segment VIIl. Abdominal segment |
with transverse striae on both sides of dorsal median line; hook plates of posterior margin
bearing small spines (9-19). Hook plates present on segments IlI-VII, anterior plates
rhomboidal and pedicelate bearing 4-9 pointed hooks; posterior plates present only on
segment V, rectangular and bearing 9-16 small hooks. Number of hooks varying between
individuals and between right and left plates of the same individual. Segment IX (Fig. 14)
with tegument sclerotized, pale brown, bearing numerous dorsal setae; posterior margin
with 2 flattened expansions covered with small spines; apical processes transverse to body
axis, of same length as segment IX, cylindrical, covered with very small spines; 2 subter-
minal setae on inner surface. The last larval instar case is used as the pupal case, but the
anterior opening is closed by silk.

Material examined Larval and pupal specimens deposited in the Colecao Ento-
moldgica do Departamento de Zoologia, Instituto de Biologia, Universidade Federal do
Rio de Janeiro (DZRJ).

Larvae: Brazil, Minas Gerais State, Itamonte, Rio Aiuruoca, 1860 m alt., 15-ix-1996,
rocky substratum in riffle, J.L. Nessimian; A.L. Carvalho & N. Ferreira Jr. leg., 5 larvae
(DZRJ590); 15-ix-1996, leaf packs in riffles, J.L. Nessimian; A.L. Carvalho & N. Ferreira
Jr. leg., 1 larva (DZRJ591); 18-x-1997, leaf packs in riffles, J.L. Nessimian; A.L. Carvalho
& N. Ferreira Jr. leg., 1 larva (DZRJ592); 18-x-1997, rocky substrate, riffle, J.L. Nessim-
ian; A.L. Carvalho & N. Ferreira Jr. leg., 1 larva (DZRJ593); 11-ix-1998, rocky substrate,
pool, J.L. Nessimian; A.L. Carvalho & N. Ferreira Jr. leg., 2 larvae (DZRJ594); 07-ix-
2000, rocky substrate, J.L. Nessimian leg., 3 larvae (DZRJ596); 07-ix-2000, gravel and
pebble substrate, rapids, J.L. Nessimian leg., 3 larvae (DZRJ597); 08-ix-2000, pebbles,
riffle, J.L. Nessimian leg., 7 larvae (DZRJ598); 05-iv-2001, rocky substrate, J.L. Nessim-
ian, A.L. Henriques-Oliveira & A.A. Huamantinco leg., 1 larva (DZRJ599); 13-x-2001,
rocky substrate, riffle, J.L. Nessimian leg., 15 larvae (DZRJ600).

Pupae: Same locality of larvae, 2-x-1999, rocky substrate, J.L. Nessimian leg., 3 pupae
(DZRJ595); 13-x-2001, rocky substrate, J.L. Nessimian leg., 18 pupae (DZRJ601); 13-x-
2001, rocky substrate, J.L. Nessimian leg., 1 pupa (DZRJ602); 26-x-2002, rocky substrate,
J.L. Nessimian leg., 2 pupae (DZRJ603).

Biology and habitatLarvae and pupae were collected attached to rocky substrate in
rapids and riffles from a third order section of the Rio Aiuruoca. At the collection site, the
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river is 6-8 m wide, with clean and cold water. Gut content analysis indicated that larvaa®OoTAxA
are scrapers and feed predominately on algae (Cyanophyceae, Desmidiace
Diatomaceae). Plant fibers and detritus were also ingested. Pupae were found fixed by the
anterior end of the pupal case under boulders in the splash zones of riffles.

Distribution: Antarctoecianordenskioeldiis known from the provinces of Jujuy and
Catamarca, Argentina, at elevations of 4500-5000 meters €Ekhf 1999).Antarctoecia
brasiliensisis known only from the Mantiqueira mountain range at elevations of 1800—
1900 meters, state of Minas Gerais, Brazil (Huamantinco & Nessimian, 2003).

CommentsThe larva ofAntarctoeciais characterized by a number of distinctive fea-
tures, inlcuding: the elongated head capsule, position of the eyes on the posterior third of
the head, mandibles without teeth, ventral apotome long with sharp anterolateral angles,
pronotum elongated with anterior margin convex, trochanter without brush, and glabrous
tibia.

The larva ofAntarctoeciadiffers fromAnomalocosmoecusy the absence of a dorsal
carina on the head and by the absence of enlarged setae on the inner margins of all tibiae;
from Austrocosmoecusy mandibles with entire tips, legs without trocanteral brush, dorsal
abdominal gills present on segments II-VII and by lacking forked lamellae; from
Magellomyiaby absence of mandibular teeth, tibiae of mid and hind legs lacking minutely
serrated inner margins, ventral ovoid rings of segments [I-VIl each about 8 times wider
than long, and anal prolegs without setae ventrally; fidetacosmoecubkecause the
pronotum is longer than wider, the metanotum lacks setae on the membrane posteriorly,
the anal prolegs with only 4 long thick setae and ventrally without setae on the membrane;
from Monocosmoecubecause head and thorax sclerites are reddish brown without pale
stripe middorsally, mandibles without teeth, inner margins of tibiae and tarsus lacking
fringes of short setae, first abdominal sternum lacking sclerites, and ovoid rings present on
abdominal segments II-VII; froflatycosmoecuby lacking sclerites on the first abdom-
inal segment and absence of expansion on basal half of fore femtanctoecia brasilien-
sis differs from the tentativ@ Antarctoeciaarva described by Flint (1982) because the
former has mandibles without teeth, the thorax lacks short dark bladelike setae on all nota,
and tibiae and tarsi of all legs lack rows of bladelike setae on inner margins.

The pupa has abdominal dorsal hook plates similar in folwstrocosmoecudviar-
lier, 1963), but differs from this and other described pupae of South American Limnephil-
idae by the presence of two flattened expansions covered with spines on abdominal
segment IX and the apical processes transverse to the body axis.
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