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A CHECKLIST OF THE BENTHIC MACROINVERTEBRATES OF THE NEGRO
RIVER BABIN, PATAGONIA, ARGENTINA, INCLUDING AN APPROACH TO
THEIR PUNCTIONAL FEEDING GROUPS

WAIE, I.R."

RESUMO - LISTA DOS MACROINVERTEBRADOS BENTONICOS DA BACIA DO
RIO NEGRO, PATAGONIA, ARGENTINA, INCLUINDO OBSERVA
COES BOBRE SBEUB GRUPOS TROFICOS

A astrutura das comunidades des invertebrados e a
composicic de seus grupos tr8ficos muda dentro de uma mesma
bl_nil. hidrogr&fica, sendo difarants am pegquengs wimzs de
cabeceira e em rios malores. Ambas as w@ituacdes J4 foram
observadas, gquando foram estudadas em detalhes as bacias
hidrogréficas norte americanas, européias e australianas
principalmenta. No sistema hidrogrifico sul americanc, as
comunidades de macroinvertebrados bentdnicos tém sido muito
pouco estudadas, e os conhecimentos até@ a Gltima década sa
limitavam a estudos parciais em algumas localidades ou a
certos grupos taxonSmicos. Por outro lado, muitas das
espécies neotropicais, particularmente as da Patagfnia, sio
diferentes das de ocutras regides. No antanto, o8 mesmos
grupeos alimentares devem estar Presentes. 0 objetivo deste
estudo & avaliar a composiclc dos macroinvertebrados
bent&nicos da bacia do Rio Negro, Patagdnia, Argentina, e
testar com observagdes iniciaisg sa os grupos alimentares
dedcritos para ocutras bacias sio OF mesmos para esta.
Macroinvertebrados bent8nicos de S0 estagdes foram
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colatados de 1977 a 1981, & de 1983 a 1984. 63 familias,
com pelo menos 129 sspécles foram encontradas (38 familias
da insetos, B de Acaros, 5 de moluscos, 4 de crusticeocs e B
de outros invertebrados). Ainda que alguns poucos alamantos
fossem cosmopolitas, a mailoria dos animais aquiticos da
Patagfnia apresentou um eleavads grau d4de endemismo L]
diferencas blogeogrificas marcantes. No entanto, os masmos
grupos tr&ficos descritos para outras baclias foram
encontrados., Deve-se ressaltar gue o nimerc total ds
espécies diminuiu am diregédo ao leasta da bacia
hidrogrifica, desde os riachos da Cordilheira dos Andes até
os rios da meseta patagBnica.

ABSTRACT - A CHECEKLISET OF THE BENTHIC MACROINVERTEBRATES OF
THE NEGRO RIVER BASIN, PATAGONIA, ARGENTINA,
INRCLUDING AN APPROACH TO THEIR FUONCTIONMAL
FEEDING GROUPS

The structure of invertebrate communities and the
compoeition of the functional feeding groups change within
a basin from headwaters to a large river. Both hypotheses
ware proved by studying in detall Horth American, European
and Australian basins mainly. In the Andean Scouth American
hydrographic systams, benthic macroinvertebrate communities
have been poorly studied and knowledge of them was limited
until the last decads to partial research at some
localities or on certain taxonomic groups. Many neotropical
species, particularly in Patagonia, are diffarant from
those of other regions of the world. Even 8o, the same
ganeral functional feeding groups should be present., The
objective of this paper is to report the compoeition of the
benthic macroinvertabrates of the WNegro Rivar basin,
Patagonia, Argentina, and tc test with a preliminary
approach 1f the functional feeding groupe described for
other bamins are the same. Thus, banthic macroinvertebrates
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from 50 gampling statiocns of tha Negro River PBasin ware
collected from 1977 to 1981 and from 1983 to 1984, 63
families, with at least 129 species were recorded (38
familiea of insects, 8 of water mites, 5 of mollusks, 4 of
crustaveans and B of miscellanecus invertebrates}. Though
some few elements are cosmopolitan, most of the Patagonian
agquatic animals have a high degree of endemism and
reamarkable blogecgraphic differences., However, the same
functional feeding groups of other basins of the world are
present. It is interesting that the total number of species
decreases eastward in this basin from the Andean Range
@treams to the Patagonlian Platean rivers.

INTRODUOCTION

The structure of invertebrate communities and the
composaltion of the functional feeding groups change within
a basin from headwaters to a large river. Both hupotheses
were proved by studying in detall North American, European
and Australian basins mainly (ILLIES, 1953; SCHMITZ, 1957;
MAINTLAND, 1966; VANNOTE et alii, 1980; WILLIAMS, 1981,
MINSHALL et alii, 1985).

In the Andean South American hydrographic systems,
benthic macroinvertebrate communities have been poorly
studied and knowledge was limited until the last decade to
partial research at some localities or on certain taxcnomic
groups. On the other hand, many neotropical species,
especially the Patagonian ones, are different from those of
the other regions of the world. Even so, the same
functional feeding groups should be present.

The Negro River Basin in Patagonia was studied.
For a more complete panorama of its macroinvertebrates
concerning type of sampling sites, characteristics of the
basin, identifications, epibiosis relationships, anatomical
and behavioral adaptations and bicgecgraphical problems,
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the papers of BONETTO et alii (1986), FARIAS & WAIS (1986),
WAIS (198la, b; 1983; 1984a, b; 1985a, b; 1986; 1987), WAIS
& BONETTO (1988), WAIS & CAMPOS (1984), WAIS & de CABD (in
press) ., WAIS & VILA (1987), Wals et alili (1987) may be
consulted. The objective of this paper 1s to raeport the
compoeition of the benthic macroinvertebrates of the Negro
River Basin, and toc dascribe a preliminary approach to
their functional feeding groups, to test whether they ara
the same as those described for other basins of the world.

HMETHODOLOGY

Benthic macroinvertebratas from S0 sampling
stations (Fig. 1) of the Negroc River Basin were cllected
from 1977 to 1981 and from 1983 to 1984, as part of three
different projects centered on sites located on the
Southern Upper, Middle and Lower basin respectively.
Sampling sites lcocated on mountain creeks of Euatuin Andean
slopes were taken with a Surber sampler. In larger streams
{rivers) a modified Allen & Macan net was used as well as
to take samples from lakes, reserveolirs and ponde, which
were obtained only from shorelines.

Surber sampler was placed on the stones of fast
flowing water creeks, removing all available substrata for
benthic macroinvertebrates, including the remains of the
riparian wvegetation entering as allochthonous coarge
particulate organic matter on the first-order streams of
the system. A modified Allan & Macan net was placed
directly on the bottom and among agquatic wvegetation, which
consisted primarily of Myriophyfum efatinoides, Cenatophyfum
demensum, Potamogetfon pectinafus, filamentous algae [Spiro-
gira sp., Cladoephora glomerata, ULothaix zonata, Iygnema
sp.} and characecus algae (Niteffa cfavatfa) and submargeaed
trees and shrubs in areas flooded by reserveirs. On  the
headwater streams, allochthonous wvegetation inputs wers
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constituted of 21 plant species (WAIS & BONETTO, 19848).

Crganisme adhering to vegetal substrata were
removed in the laboratory by hand. The material wars fixed
with 5% formalin and preserved in 70% ethancl plus some
drope of glycerine in the case of agquatic ineects. For this
first approach to study functional feeding classification,
mouthparts as well as gut contents were analyzed. Howevar,
thia study ie only preliminary because some taxa might
change their functional roles during different stages and
instars, as noted in a few cases according to present
knowledge (Tab. 1).

Taxonomic identifications ware done using the few
available keys for the area. Much doubtful material was
sent to specialists for identification or confirmation.

RESULTE AND DISCUSSIOM

63 families with at 1least 129 species were
recorded in the Negro River Basin at the sampling sites
studied, These species correspond to 38 families of
insects, B of water mites, 5 of mollusks, 4 of crustaceans
and 8 of miscellaneous invertebrates. Though some few
elements are cosmopolitan, most eof the Patagonian aguatic
invertebrates of the macrozocbhenthos have a high deqree of
andemism and remarkable biogeographic differences, which
reach the greatest degree 1in the stoneflies. &all the
Plecoptera epecies are endemic, as well as moet genera and
aven a family (Diamphipnoidae), exclusively known from tha
Patagonian Andasg,

The checklist (Tab. 1) shows a different degrea of
taxonomic identification of each group. Some were
identified to =species level; others, as Ostracoda or
Hirudinea, could not be clarified even to family, according
to present knowledge of the taxa in the area. However, it
is possible te conclude that the total number of sgpecies
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Table 1 - Checklist and functional feeding roles (FFR). References: Location: U, Upper
Baping M, Middle Basing L. Lower Basim.
FFRt W. Herbivores, including derricivorss (0} (pmnsu strictol, e luding
shredders, only microparticilated debris Feeders included; 5. Shredderay G
Grazing-serapers; P. Predators (including micropredators (Pn)} and macropreda-
tora (PM)); €. Coellectors {including tlltering collectors (CE} and gathering
cellectors (Cgl). Note, some microdetritivores sre gathering colleckors.

LOCATION FFR
INSECTA
DIPTERA
Muscidae
Limnophorinae sp. ] FH
Athericidae
Cf. Atherix sp. u P
Tabanidase
Pasybasis afbosignata U 5-P
Paswbasds minon H 5-F
Pasybasis angentina argentina M 5~P
Tabanus efaripennis M P
Stratiomyiidae asp. =M CE—Pm
Ceratopogonidae mp. M Cg-pP
Chironomidae =sp.
Parachinonomus Longistifus M Cg-F
Farachihonomus ap. M Cg-P
Cf. Parachironemus sp. U-H-L Cg=-P
Chrypfochinonomusd aff. sohex M PM
Chironomus (s.str.) ap. M-L Cg=F
Fﬁﬂﬂﬂﬂpdtﬂt&a {s.str.} sp. U—H Cg
CEf. Phaenopsectra sp. U-M Cg
Dicrotendipes aff. cafifornicus U-M C
Picxotendipes sp.l | C
Picrotendipes sp.2 U=-M C
Dicrotendipes sp.3 M-L C
Cricotopus (s.str.) Bp. M Cg-5
Caricofopus sp. M Cg-5
Tanytarius sp,. U-M c
Faratangtansus sp. =M ct
Rheotanytarsys sp. U-M CE
Abfabesmya cf. pefeenadis U-M Cpil)-pPM(2)
Ablabeamya cf. monifis U-M Cril)-PM(2)
Cf. Syncricotopus sp. M cg?
atheofadius ap. U= Cg
Cf. Orthocladius sp. U=-M Cg
Polypedifum sp. M Cg-FM-5
Polypedifum cf, aimulans H-M Cg—FPM=5
Cf. Thienemannimga ap. M P
Qathocfadiud (s.str.) ap. M Cg—5§

Limrophyes sp, U-M
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Table 1 (cont.)

LOCATIORN FFR

Eubkiedfearciclia sp.1 M Cg-FPM
Eukiefdeneicflfa sp,?2 U=-M Cg-FM
Procladius (s.str.) sp. u C

cf. Caadiocfadius ap. u Cgl(l)=-P(2)
Goefdichiroromua ap. M Cg
Simulidaes

Simufium (0.) bachmanni U-M Cf
Simufium wolffhuegals U-H Cf
Simubium jufuyense U-H CE
Simufoum |(P.) nigristrigatus U-H CE
Culieidae Bp. M-L C
Paychodidas sp. M CE
Tipulidas

Cf. Oamoadia ap. U-H Cg(D)
Blepharoceridae
Paltoatoma nov. sp. u G
Edwardadina aff. diapan u G
COLEOPTERA

Gyrinidae

Andogyhus seriatopunctatus M P
Dytimcidae

Laceophifus sp. M=L P?
Pesmopachiria sp. M-L P?
Larceded varius M=L P?
Hydrophilidae

Beanosus sp. M H=Cg
Thopdlateanus (P.} sedligen M PH{1)H-Cg(2)}
Elmidae mp. U=-M Cg=-58
Eubridae

Cf. Ectopnia (Chifectfopn.| grandis U G

TRICHOPTERA

Hydropaychiidae

Smicnhidea annuficornds M Cf
Smicnridea sp.l M C

bericostomatiidae
Pakraserdicosloma asp. U 8
Hydroptilidae

Oxyethina sp. U-—M H-Cg
Hydhoptila sp. U-M H-G
Leptoceridae

Nectopsywche chifernsda - 8
Meectopsyoche sp.l n-M Cg-5
Mectopayoche sp.2 —mM Cg-5

(1} Early instars: (2} late lnstars.



Tabla 1 (conc.)

Glossossomatidae
Mastigoptifa amp,
Limnephilidee ap.
Ryacophilidae

Cf. Metachorema sp.
Calamoceratidae sp.

ODONATA
Aeshnidae
Al-‘h“-'ﬂ- BpP
Libellulidae
Pantafa hymenaca
Coenagricnidae
Téehnura fluviatifis

PLECOPTERA
Gripopterygidas
Araucaniopenfa aff. buffooki
Pefungopentfa personata
Ceratopenta fazdi
Antarctopeata michaelsens
Rhithroperfa aff., hrodsi
Limnopexla faffuedi
Teutoperfa aff. acuberid
Aubertopenfa {f8icai
Potamoperfa myrmidon
Senziflodides sp.
Notopenla archiptatae
Notoperfopsis femina
Neopentura semifusca
Austroperlidae
Klapopteryx banifoechensis
Hotonemouridae -
Ausdtronemouna chifena
Neonemura barrosi
Udamocercia ap,
Eustheniidae
Neuropentfa cf.
Farlidae
Piotetopenta gays
Kemphyeffa genunfis
Diamphipnoidae
Plamphipnoa sp,
Piamphipnopsis sap.

schedingd

EFPHEMEROPTERA
Leptophlebiidae
Meridiafanis ELaminata
Merdidialanis digquifina

LOCATION

I i
z =

R = e R e

o

[

U-H-1L
U-M=T1.

= 837 =

FFR

PM
PH

PM

H=-8=-D=G=C~P

5t

H=517
H-87
H=-57

- |

H=F?
H=P7
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Table 1 (cont.)

Penaphfebia ap.
Bretildas

Baetis ap.
Eiphlonuridae
Chifopoater gatond

HEMIPTERA
Hotonectidae sp.
Corixidae sp.

ACARI
Hydrachnidae
Hydrachne sp.
Evylaidae
Eyfais sp.
Hydryphantidae
Hydryphantes sp.
Libertiidae
Oxus mp.
Limnesiidae
Limnesia ap.
Hygrobatidae
Hygrobates sp.
Fionidase
Piona ap.
Oribatidae sp.

CRUSTACEA
DECAFODA
Parastacidae

Samasfacud Apinifrons

Aeglidae
Aegla meuguenada
Aegla riofimayana

AMPHIFODA
Hyalellidae

Hyafelfa curviapina

OSTRACODA sp.

TARDIGRADA
Macrobiotidae

Isohypaibius cf. augusti

HOLLUOSCA
Chilinidae
Chifina puelfcha
Chifina parchapped

LOCATION

=M

U=-M
U=H

U-H

U=-M=-L
U=-M=-L

U=H-L

M-L

FFR

Cg-G

PM
H-PM

H=Pm



Table 1 {(cont.)

Chifina fehuelfeha
Flanorbiidae
Biomphalaria peregrina
Hydrobiidee

Léttoridina panchapped patag.

Littordidina hatcheni
Ancylidae

Uncancylus concentricuas
Hyriidae

Piplodon patagonicus

ANNELIDA
HIRUDINEA ap.

OLIGOCHAETA
Haididae
Chaetogaster Limnaed
Aelostomatidae sp.

POLYCHAETA
Histriobdallidae
Stratriodrnifus aeglaphifus

HEMATODA sp.

PLATYHELMINTES
TRICLADIDA sp.

TEMNOCEPHALIDA
Tamnocephalidae
Temneocephala aff. chifenasds

LOCATION

U-M=L
U=M-L

U-M-L
U=-M-L

0-M

U=-H-L

U=M-L

U-H-L
M-L

U-M-L

D—=M-L

U-M=-1L

U-M-L

- B39
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decreases eastward in +the basin from the Andean Range
streams to the Patagonian Plateau rivers (31 species are
prasent in the Upper Bam=in and only 29 in tha Lower). A
transitional area of maximum apecies richness (98) ig
observed in the Middle trends, especially at thosa sampling
stations located next to the Upper Basin 1limits ({WAISB,
1287) . The explanation seems gquite easy. Beside the fact
that the Andean streams offer a wvariety of different
possibilities for macreinvertebrates (altitudinal ranges,
Patches of microhabitats from riffles to pool zones, atc.).
Upper reaches of the basin are located in a very humid
area, populated by a rich riparian flora which provides
large guantities of coarse particulate allochthonous
organic matter (CPOM) to the eyetem. This CPOM is rapidly
divided by the action of some shredders but maily by
metecrization due to the Fast flowing waters and Frhe
abundance of falls and cascades characterizing the Uppar
basin. Finer particulate matter can be, thus, inmediataly
used by filtering and gathering collectors, vary abundant
in this basin.

The Middle, particularly in ite final two—-thirds,
and the Lower trends are located in a semi-arid region. The
rainfall decreases dramatically eastward from the mountainsg
to the Atlantic Ocean. The area of the confluence of the
Neuguen River with the Limay (Fig. 1) to form the Negro
River has less than 10% of the rainfall of the Socuthern
Uppar basin. It is not surprising, thus, that the Negro
River has not a 8ingle affluent in all its extent, due to
the dryness of the area (Fig., 1).

A different degree of discriminatien was aleo
obtained for the functional feeding roles of the organisms,
because the Patagonian macroinvertebrates have not bean
studied before frem this point of wiew. Some of +the
organisms, such as water mites and gripopterygid
stoneflies, were treated as a whola to evaluate their FFR,
axcept in the case of Notopenfa eachiplatae, which i=
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clearly a predator. In the casa of the sister-group of
Northern Hemisphere namourids, the NMotonemouridae, somewhat
more is known. Ecologically they would act as herbivores,
but actually the exact functional role they play is mtill
doubtful (BAUMANN, 19B82). CUMMINS & WILEZBACH (1985) report
that most of the chironomids are gathering collectors,
except about 10%, which are predators. According to the
checklist (Tab. 1}, tha Predator speciles represent here
more than that 10%, but comparison is difficult because
CUMMINS & WILZBACH (1985) refer only to streams and many
chironomids considered here live not only in lotic but alsc
in lentic habitats (WAIS, 13987). However, the same
functional feeding groups reported for other basins of +the
world are presesnt in the Patagonian Negro system.

VANNOTE et alii (19B0)} postulate that along the
river continuum downstream communities “capitalize®™ thae
"inefficiencies™ of the upstream communities in terms of
organic matter and anargy. They support the shredders and
domé collectors (e.g. simulide) are much more abundant on
the Upper reaches; on the Middle stretch grazers are those
présenting the higher proportions and other collectors
(e.g. freshwater mussels, cligochaetes) predominate on the
lL.ower reaches. In the Patagonian Negro basin the collectors
seem to be much more abundant along the whole system,
Howaver, the total relative Proportions of each functional
feeding group will be able to be evaluated when all the
species with its associated functional feeding roles will
be elucidated. In this direction, 2% are the BEpeciasg
exclusive of the Upper basin, mostly stoneflies which
functional feeding roles wares not 8till clarified. 27 are
the species living only in the Middle stretch and,
surprisingly, there is not a single organism exclumive of
the Lower reaches. Those sharing the Upper and Middle basin
(but not the Lower) are 427 10 live in Middle and Lower
stretches (but not in the Upper) and none shares
exclusively the Upper and Lower, obviously bacause of the
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very different environmental characteristics of both
extreme reaches. About a 25% of the organisms living in
Upper and Middle stretches were not identified in terms of
functional feeding roles. From 19 species living along the
whole basin, 16 are invertebrates non inseacts (21 in total)
(Tak. 1). This fact allows teo supose those groups have a
wider ecological tolarance than the insects am to adapt to
different kinds of substrata, discharge, wataer velocity,
climat along the basin. These 16 species cover all the
spectrum of functlional feeding roles.
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