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ABSTRACT

A new tetramerid nematode, Microtetrameres urubitinga n. sp., is described from specimens recovered
from the proventriculus of the great black-hawk, Buteogallus urubitinga (Aves: Accipitridae), from
Formosa Province, Argentina. The males of the new species are characterized by having spicules unequal
(length ratio of spicules 1:3.8-5.9) and dissimilar in shape (right spicule with a simple tip, left spicule with
a symmetrical bifurcated tip), caudal papillae arranged asymmetrically (two pairs precloacal and two pairs
postcloacal) and cloacal lips highly protruded forming a tube. The gravid females are permanently coiled
clockwise or counterclockwise in a spiral and having a tail tapering gradually to a sharp point, with a
cuticular fold. This is the first nominal species of Microtetrameres (Travassos, 1915) described parasitizing
birds from Argentina. The relationship between the diet of B. urubitinga and the low prevalence of M.
urubitinga n. sp. is discussed.

Key words: Accipitridae, Argentina, Buteogallus urubitinga, Microtetrameres urubitinga n. sp.,

Tetrameridae.

INTRODUCTION

The great black-hawk, Buteogallus urubitinga
(Gmelin) (Accipitridae), is a diurnal bird of prey
found in the open savanna and swamp edges of the
Neotropical Region, from Mexico through Central
America to Bolivia, Uruguay and central Argentina
(Thiollay 1994). The helminth fauna of the great
black-hawk is scarcely known, so far seven species
of helminths have been recorded parasitizing this
species, Thelazia (Thelaziella) aquilina Baylis,
1934 (Nematoda-Thelaziidae), Contracaecum
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caballeroi Bravo-Hollis, 1939 (Nematoda-
Anisakidae), Neodiplostomum microcotyle
Dubois, 1937 (Digenea-Diplostomidae), and
Oligacanthorhynchus iheringi Travassos, 1916
(Acanthocephala-Oligacanthorhynchidae) from
Brazil, Choanotaenia trapezoides (Fuhrmann,
1906) (Cestoda- Dilepididae) from British Guiana
and Brazil, Parastrigea macrobursa Drago and
Lunaschi, 2011 and Strigea proteolitica Drago,
Lunaschi and Draghi, 2014 (Digenea, Strigeidae)
from Argentina (Travassos 1917, Vevers 1923,
Dubois 1937, Pinto et al. 1994, Drago and Lunaschi
2011, Drago et al. 2014, Justo et al. 2017).
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Among nematodes, several members of the
family Tetrameridae Travassos, 1914 are frequently
found parasitizing birds. Chabaud (1975)
recognized three subfamilies: Crassicaudinae
Yorke and Maplestone, 1926; Geopetitinae
Chabaud, 1951 and Tetramerinae Raillet, 1915.
The subfamily Crassicaudinae contains two
genera, Crassicauda Leiper and Atkinson, 1914
found in the urogenital system and the cranial
pterygoid sinuses of cetaceans, and Placentonema
Guvanov, 1951 reported in the placenta, uterus,
mammary glands and subdermis of sperm whales
(Hermosilla et al. 2015, Keenan-Bateman et al.
2016). The subfamily Geopetitinae contains only
one genus, Geopetitia Chabaud, 1951, found in
capsules attached to the serosa of the oesophagus,
proventriculus and gizzard from birds (Anderson
2000). The subfamily Tetramerinae contains three
genera, Microhadjelia Jogis, 1965, Tetrameres
Creplin, 1846 and Microtetrameres (Travassos,
1915).

The members of Microhadjelia are found in
the digestive tract of passeriform birds. They are
filiform worms, the females are totally coiled,
while the males only have the posterior end coiled
(Quentin and Wertheim 1975). The members of
Tetrameres and Microtetrameres are parasites of the
proventriculus of birds. The females are typically
embedded in the gastric glands, with the tails
directed towards the lumen of the proventriculus.
The filiform males are generally found on the
mucosa, in the lumen of the proventriculus, or in
the crypts (associated or not with females). The
evidence suggests that males move about freely,
to reach and fertilize the stationary females
(Anderson 2000). The taxonomic status of genus
Tetrameres is closely related to that of the genus
Microtetrameres. These nematodes originally
were grouped by Diesing (1835) under the name
Tropidurus, including species from Brazilian birds.
Creplin (1846) renamed the genus as Tetrameres,
because the name Tropidurus was preoccupied.
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Travassos (1915) separated the genus into two
subgenera, Tetrameres and Microtetrameres. Cram
(1927) raises to generic category both subgenera
based on female body form; globular or spindle-
shaped in Tetrameres and with its longitudinal axis
spirally coiled in Microtetrameres.

The genus Microtetrameres currently includes
over 50 nominal species parasitic in birds worldwide
(Mawson 1977, Clark et al. 1979, Martinez Gomez
et al. 1982, Mahdy and EI-Ghaysh 1998).

The aim of this paper is to describe a new
species of Microtetrameres obtained from the
proventriculus of the great black-hawks, B.
urubitinga, from northeastern Argentina.

The ZooBank Life Science Identifier
(LSID) of this publication is: urn:lsid:zoobank.
org:pub:0F813D24-C6EF-4D08-B26A -
191924F8D143.

MATERIALS AND METHODS

Six specimens of B. urubitinga were collected
between 2004 and 2012 at La Marcela farm
(26°17°35”S, 59°08°38”W), Pirané, Formosa
Province, Argentina, with authorization of
Ministerio de la Produccidon y Ambiente, Direccion
de Fauna y Parques of Formosa Province. The
birds were captured with a shotgun and dissected
in the field, the viscera preserved in 10% formalin
and transported to the laboratory for examination.
Nematodes were removed from the proventriculus
and preserved in 70% alcohol. For examination,
the males were cleared by immersion in glycerine-
alcohol and the females in Amman’s lactophenol.
Measurements are given in micrometres (pm)
unless otherwise stated, as the range followed by
mean in parentheses. Drawings were made with
the aid of a drawing tube. The helminths were
deposited in the Helminthological Collection of the
Museo de La Plata (MLP—He) and the hosts in the
Ornithological Collection of the Museo de La Plata
(MLP-Or), La Plata, Argentina. Additionally, one
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specimen of Microtetrameres sp. stored in MLP—
He was examined (MLP—He 6734).

RESULTS

MORPHOLOGICAL DESCRIPTION

Tetrameridae Travassos, 1914

Microtetrameres (Travassos, 1915)
Microtetrameres urubitinga n. sp. (Figs. 1-5,
Tables I, II)

ZooBank Life Science Identifier (LSID) -
urn:lsid:zoobank.org:act:40436225-3CC7-4CCl1-
A4C2-E613527FBBIC.

Diagnosis

Male (based on 4 entire worms and 3 damaged
specimens): Whitish worms. Body elongated,
tapering towards ends. Cuticle with fine transverse
striations. Total length 2020-2540 (2354).
Maximum width 60-71 (65). Buccal capsule
cylindrical, moderately sclerotized, 19-24 (21) in
depth and 5-7 (6) of inner diameter. Oesophagus
660-780 (712) long, muscular portion 250-280
(268), about 32—42% (38%) of oesophagus length
and glandular portion 380-530 (445) long. Nerve
ring at 124-180 (146) from the anterior end.
Excretory pore not seen. Spicules unequal and
dissimilar in shape. Right spicule slightly curved,
130-260 (189) long, with a simple tip. Left
spicule thin, 770—-1040 (953), 32-50% (41%) of
body length, with a symmetrical bifurcated tip.
Length ratio of spicules 1:3.8-5.9 (1:5.2). Cloacal
lips highly protruded forming a tube. Two pairs
precloacal papillae and two pairs postcloacal, all
arranged asymmetrically. Tail ventrally curved
forming a loop, 140-160 (150) long. (Figures 1, 2,
Table I).

Female (based on 8 specimens): Red. Gravid
specimens permanently coiled clockwise or
counterclockwise in a spiral. Cuticle with fine
transverse striations. Body without longitudinal

Figure 1 - Male of Microtetrameres urubitinga n. sp. (a) Entire
worm. (b) Left spicule. (¢) Right spicule. Scale bars: 100 pum.

furrows, 1285-2430(1678) long by 743—-1029 (885)
wide in coiled position. Buccal capsule rounded,
moderately sclerotized, 17-21 (19) in depth and
10—11 (10) of inner diameter. Oesophagus 770—
1020 (885) long, muscular portion 160-210 (190),
about 20-25% (22%) of oesophagus length and
glandular portion 590-800 (673). Nerve ring at
119-220 (148) from the anterior end. Excretory
pore not observed. Tail tapering gradually to a sharp
point, with a cuticular fold, 161-240 (203) long.
Vulva at 161-240 (203) from posterior end. Eggs
elongate, with a thin eggshell, 1-1.5, near parallel
sides, and without polar filaments. Young females
with non-embryonated eggs. Fully gravid females
with eggs containing fully developed larvae, 48—52
(49) long by 24 wide. (Figures 3-5, Table II).

TAXONOMIC SUMMARY

Type host: Buteogallus urubitinga (Gmelin)
(Accipitridae), (great black-hawk).

Site of infection: Proventriculus. Females
within the glands, males free in the lumen.

Type locality and collection date: La Marcela
farm (26°17°35”S, 59°08°38”W), Pirané, Formosa
Province, Argentina. 19 June 2012.

Prevalence and mean intensity: 1 of 6 birds
examined (16.7%), females 80, males 22.

Specimens deposited: Holotype (male)
MLP-He 7447, allotype (female) MLP-He 7448;
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TABLE I
Comparative data for males of Microtetrameres urubitinga n. sp. and South American Microtetrameres spp.

M. urubitinga n.

sp. M. cruzi M. minima M. pusilla
Source Present study Travassos 1914 Travassos 1914 Travassos 1915, 1919
Country Argentina Brazil Brazil Brazil
Hosts B. urubitinga N. SW(ZIII.’lSOnl', M. T. c. brunneus T. rufiventris, T. flavipes

Sfavifrons

Body length 2020-2540 1170-1400 1400 3500-4000
Body width 60-71 & 100-120
Buccal capsule depth 19-24 2 17
Buccal capsule inner diameter 5-7 4-5 - 7
Oesophagus 660780 383 - 900%**
Muscular portion 250-280 93 e 300
Glandular portion 380-530 20 - 600**
Glandular/muscular portion 1.5-1.7 0 L 2H**
Oesophagus/body length (%) 33 27-33*% e 23-26%**
Left spicule 770-1040 651-787 990 1320
Right spicule 130260 82 100 85
Length ratio of spicules 3.8-5.9 7.9-9.6* 9.9% 15.5%
Body/left spicule length 2-3.2 1.5-2.2% 1.4% 2.7-3*
Tail 140-160 332 - 170

* Calculated from original descriptions. **Estimated from plate XXV, figure 3 of Travassos (1919) given that Travassos (1915)
described an oesophagus of 0.042 mm long, but evidently refers to width. *** Calculated from plate XXV figure 3 of Travassos

(1919) and original description.

paratypes MLP—He 7449; voucher specimens:
MLP-He 7450.

Etymology: The new species is named after the
specific name of the host.

REMARKS

In South America, only three species of
Microtetrameres are known parasitizing Piciform
and Passeriform birds from Brazil: Microtetrameres
cruzi (Travassos, 1914) in Notharchus swainsoni
(Gray) (as Bucco swainsoni) and Melanerpes
flavifrons (Vieillot); Microtetrameres minima
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(Travassos, 1914) in Tachyphonus cristatus
brunneus (Spix) and Passer domesticus (Linnaeus);
and Microtetrameres pusilla (Travassos, 1915)
in Turdus rufiventris Vieillot and Turdus flavipes
(Vieillot) (as Platycichla flavipes) (Travassos
1914, 1915, Brasil and Amato 1992). Also, there
are four reports of Microtetrameres sp. parasitizing
Passeriform birds, Cyanocorax chrysops (Vieillot),
Coryphospingus cucullatus (Miiller) and Sturnus
vulgaris Linnaeus from Argentina (Boero and Led
1968, Valente et al. 2014), and P. domesticus from
Peru (Sarmiento et al. 1999).
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Figure 2 - Male of Microtetrameres urubitinga n. sp. (a) Detail
of anterior end. (b) Detail of posterior end. Scale bars: 100 um.

Microtetrameres cruzi can be differentiated
from M. urubitinga n. sp. by having shorter
males, shorter right spicule, higher spicule length
ratio, different distribution of caudal papillae (1
pair precloacal and 3 pairs postcloacal arranged
symmetrically) and females with shorter tail
without cuticular fold (Tables I, II).

Microtetrameres minima can be distinguished
from the new species by having shorter males,
shorter right spicule, and higher ratio between
spicules. Females differ from those of M. urubitinga
n. sp. by being smaller and by having shorter tail
and smaller eggs (Tables I, II).

Microtetrameres pusilla can be differentiated
from M. urubitinga n. sp. by having longer males
with longer left spicule, shorter right spicule, higher
spicular ratio and different distribution of caudal
papillae (two pairs precloacal, 1 pair adcloacal
and 2 pairs postcloacal), and wider females with
longitudinal furrows (Tables I, II).

The specimens of Microtetrameres sp. reported
by Boero and Led (1968) in C. chrysops and C.
cucullatus were not described; only a female and

Figure 3 - Female of Microtetrameres urubitinga n. sp. (a)
Entire worm showing spiral coiling. (b) Gravid female. Scale
bars: 300 pm.

eggs were drawn without scale. Unfortunately,
these specimens cannot be reviewed because no
specimens were deposited at the appropriate time.
The specimens of Microtetrameres sp. from S.
vulgaris reported by Valente et al. (2014) were

not described or drawn. The material deposited

An Acad Bras Cienc (2018) 90 (3)



2972 MARIANO DUENAS DiAZ, FABIANA B. DRAGO and VERONICA NUNEZ
TABLE 11
Comparative data for females of Microtetrameres urubitinga n. sp. and South American Microtetrameres spp.

M. urubitinga n. sp. M. cruzi M. minima M. pusilla
Source Present study Travassos 1914 Travassos 1914 Travassos 1915, 1919
Country Argentina Brazil Brazil Brazil
Hosts B. urubitinga N. %jﬁg%’ M T. c. brunneus I nj‘{;}‘}el;gsis’ I
Body length 1285-2430 2000 780 2000
Body width 743-1029 1500 640 1500
Buccal capsule depth 17-21 1620 12 10-19
Buccal capsule inner diameter 10-11 8 - 9-12
Oesophagus 770-1020 780 563
Muscular portion 160-210 160 73 210-273
Glandular portion 590-800 620 490 530-974
Glandular/muscular portion 3-3.9 3.9% 6.7* 2.5-3.6*
Distance nerve ring-anterior 119-220 e
end
Distance vulva- posterior end 161-240 30 e e
Tail 161-240 74-100 68 140
Eggs 48-52x 24 50-60 x 24-28 45x 24 42-49 x 28-35

* Calculated from original descriptions.

by these authors (MLP-He 6734) consists of a
single immature female; therefore it is not possible
to compare with our specimens. The specimens
of Microtetrameres sp. from P. domesticus listed
by Sarmiento et al. (1999) were not described or
drawn.

In accipitrid birds, several species
of Microtetrameres have been reported:
Microtetrameres aquila Schell, 1953 in Aquila
chrysaetos (Linnaeus) and Microtetrameres
accipiter Schell, 1953 in Accipiter gentilis

(Linnaeus) from USA; Microtetrameres
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paraccipiter Mawson, 1977 in Accipiter fasciatus
(Vigors and Horsfield), Microtetrameres cerci
Mawson, 1977 in Circus assimilis Jardine and
Selby from Australia, Microtetrameres cloacitectus
Oschmarin, 1956 in Buteo buteo (Linnaeus) from
Eurasia, Microtetrameres creplini (Vavilova,
1926) in Accipiter nisus (Linnaeus) from Russia,
1879)

parasitizing 4. gentilis and A. nisus from Europe,

Microtetrameres inermis (Linstow,

also reported in other groups of birds from Asia and
Africa (Cram 1927, Schell 1953, Yamaguti 1961,
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Figure 4 - Female of Microtetrameres urubitinga n. sp. (a)
Detail of anterior end, scale bar: 50 um. (b) Detail of posterior
end, scale bar: 200 pm.

a

Figure 5 - Eggs of Microtetrameres urubitinga n. sp. (a) Egg
non-embryonated. (b) Egg embryonated containing first-stage
larva. (¢) Microphotograph of embryonated eggs in the uterus.
Scale bars: 20 um.

Barus 1966, Mawson 1977, Zhang et al. 2012,
Komorova et al. 2017).

Microtetrameres aquila mainly differs from
the new species by having larger males (3600-4300
x 90-100 vs. 2020-2540 x 60-71) and longer left
spicule (1480-1800 vs. 770-1040) (Schell 1953).

Males of M. accipiter differ from those of M.
urubitinga n. sp. by being larger (3600-4400 x
7904 vs. 2020-2540 x 60—71), having longer left
spicule (2030-2400 vs. 770—1040), shorter right
spicule (100-105 vs. 130-260), and higher spicular
ratio (19-24 vs. 4-6). The females mainly differ in
having a cuticular ruffled longitudinal flange and
smaller eggs (43 x 25 vs. 48-52 x 24) (Schell 1953).

Microtetrameres paraccipiter differs from the
new species by having longer males (3400-3700
vs. 2020-2540), higher spicular ratio (18-20 vs.
4-6), longer left spicule (2000-2400 vs. 770—1040),
shorter right spicule (110-120 vs. 130-260) and
smaller eggs (44-46 vs. 48-52) (Mawson 1977).

Males of M. cerci can be mainly distinguished
from those of M. urubitinga n. sp. by having an
undivided tip of left spicule and a higher spicular
ratio (10.4-16 vs. 4-6). The females are unknown
(Mawson 1977).

Males of M. cloacitectus described by Barus
(1966) mainly differ from those of M. urubitinga
n. sp. by the number of caudal papillae (five pairs
vs. four pairs), the morphology of left spicule (tip
leaf-shaped vs. symmetrically bifurcated) and the
presence of a tongue-shaped prominence close to
cloaca. Also, females have shorter and wider eggs
(4246 x 26-29 vs. 48-52 x 24).

Males of M. creplini can be mainly
distinguished from those of M. urubitinga n. sp. by
having a higher spicular ratio (19 vs. 4-6) and by
the number and distribution of caudal papillae (two
symmetrical pairs and one unpaired precloacal
papillae and two pairs of postcloacal papillae, the
first symmetrically, and the second asymmetric
arranged). The females are unknown.
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Microtetrameres inermis differs from the new
species by having males with longer left spicule
(1187 vs. 770-1040), which tip is undivided, shorter
right spicule (75 vs. 130-260), and by the number
and distribution of caudal papillae (two pairs and
one unpaired precloacal papillae, and two pairs
postcloacal slightly asymmetrical) (Cram 1927).

Based on all these morphological and
morphometrical differences, a new species
Microtetrameres urubitinga n. sp. is proposed.

This is the first nominal species of
Microtetrameres described from Argentina.

DISCUSSION

The known life cycle of Microtetrameres spp.
involve grasshoppers and cockroaches, as
experimental intermediate hosts and birds as
natural definitive hosts (Anderson 2000).

Cram (1934) described the experimental life
cycle of Microtetrameres helix Cram, 1927 from
North America. This author gave embryonated
eggs of this species, to earthworms, isopods,
grasshoppers [Melanoplus bivittatus (Say) and
Melanoplus femurrubrum (De Geer)] and a
cockroach [Blattella germanica (Linnaeus)]. She
obtained several infective third-stage larvae in
the grasshoppers and only a single larva in the
cockroach; while infections in annelids and isopods
were negative.

Ellis (1969) studied the life cycle of
Microtetrameres centuri Barus, 1966 in USA. He
obtained infective third-stage larvae in grasshopper
nymphs (Melanoplus spp.) feed with embryonated
eggs obtained from natural hosts, Sturnella neglecta
Audubon and Sturnella magna (Linnaeus).

Bethel (1973) described the experimental
life cycle of Microtetrameres corax Schell, 1953
in USA. He obtained infective third-stage larvae
in grasshoppers (Melanoplus spp.) fed with
embryonated eggs found in the natural host, Pica
hudsonia (Sabine). However, the examination of
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grasshopper from natural environments revealed
no infections with this nematode.

Quentin et al. (1986) studied the life cycle of M.
inermis from Togo, Africa. They obtained infective
third-stage larvae in orthopterans [Metaxymecus
patagiatus (Karsch) and Locusta migratoria
Linnaeus] fed with embryonated eggs found in the
natural host, Ploceus aurantius (Vieillot).

The diet of the great black-hawks consists
mainly of vertebrates (reptiles, amphibians, birds
and mammals), and in lesser extent large insects
(Carvalho Filho et al. 2006). The low prevalence
of M. urubitinga (16.7%) in B. urubitinga would
indicate the occasional ingestion of insects, which
act as intermediate hosts.

Pathogenicity of Microtetrameres spp. is
mainly related to mechanical effects caused by the
location of the females in the proventricular glands.
The poor physical appearance and loss of weight in
the experimentally infected birds may have been
due to their inability to compete for food and/or
digest it (Bethel 1973)

The pathological effects of a few species of
Microtetrameres are known, among them M.
centuri and Microtetrameres nestoris Black and
Rutherford, 1979 (Ellis 1970, Bethel 1973, Clark et
al. 1979). These authors detected glandular atrophy
in the proventriculus but no marked inflammatory
response, despite finding females with red blood
cells in the intestine.

ACKNOWLEDGMENTS

The authors express their gratitude to Luis Pagano by
assistance in collecting the hosts. Mariano Duefias
Diaz is member of Consejo Interuniversitario
Nacional (CIN). Fabiana Drago and Veronica
Nuiez are members of the Universidad Nacional de
La Plata (UNLP) and Comisién de Investigaciones
Cientificas de la provincia de Buenos Aires (CIC).
This study was funded by UNLP (11/N751) and
CIC (Res. 597/16).



ANEW SPECIES OF Microtetrameres FROM ACCIPITRIDS 2975

REFERENCES

ANDERSON RC. 2000. Nematode Parasites of Vertebrates:
Their Development and Transmission. 2nd ed.,
Wallingford, Oxford: CAB International, 650 p.

BARUS VL. 1966. Parasitic nematodes of birds in
Czechoslovakia I. Hosts: Columbiformes, Piciformes,
Falconiformes and Strigiformes. Folia Parasit 13: 7-27.

BETHEL WM. 1973. The life cycle and notes on the
developmental stages of Microtetrameres corax Schell,
1953 (Nematoda: Tetrameridae). Proc Helminthol Soc
Wash 40: 22-26.

BOERO JJ AND LED JE. 1968. El parasitismo de la fauna
autoctona. III. Los parasitos de las aves argentinas. Rev
Fac C Vet, La Plata 10: 97-129.

BRASIL MC AND AMATO SB. 1992. Analise faunistica
dos helmintos de pardais (Passer domesticus L., 1758)
capturados em Campo Grande, Rio de Janeiro, RJ. Mem
Inst Oswaldo Cruz 87(Supl. 1): 43-48.

CARVALHO FILHO EPM, CANUTO M AND ZORZIN
G. 2006. Biologia reprodutiva e dieta do gavido preto
(Buteogallus u. urubitinga: Accipitridae) no sudeste do
Brasil. Rev Bras Ornitol 14(4): 445-448.

CHABAUD AG. 1975. Keys to the genera of the order
Spirurida. Part 2. Spiruroidea, Habronematoidea and
Acuarioidea. In: Anderson C, Chabaud AG and Willmott S
(Eds), CIH Keys to the nematode parasites of vertebrates.
No. 3, Farnham Royal: R. Commonwealth Agricultural
Bureaux, p. 29-58.

CLARK WC, BLACK H AND RUTHERFORD DM. 1979.
Microtetrameres nestoris n. sp. (Nematoda: Spirurida),
a parasite of the North Island kaka, Nestor meridionalis
septentrionalis (Aves: Psittaciformes). N Z J Zool 6: 1-5.

CRAM EB. 1927. Bird parasites of the nematode suborders
Strongylata, Ascaridata, and Spirurata. United States
National Museum, Bulletin 140. Washington DC: United
States Government Printing Office, 465 p.

CRAM EB. 1934. Orthopterans and pigeons as secondary
and primary hosts, respectively for the crow stomach-
worm Microtetrameres helix (Nematoda: Spiruridae) Proc
Helminthol Soc Wash 1: 50.

CREPLIN ECH. 1846. Nachtrige zu Gurlt’s Verzeichniss der
Thiere, bei welchen Entozoen gefunden worden sind. Arch
Natur Berlin 1: 129-160.

DIESING KM. 1835. Tropisurus und Thysanosoma, zwey
neue Gattungen von Binnenwiirmern (Entozoen) aus
Brasilien. Med Jahrb K K Osterr Staates 7: 83-115.

DRAGO FB AND LUNASCHI LI. 2011. A new species
of Parastrigea (Digenea, Strigeidae) endoparasite
of Buteogallus urubitinga (Aves, Accipitridae) from
Argentina. Helminthologia 48(4): 256-261.

DRAGO FB, LUNASCHI LI AND DRAGHI R. 2014.
Digenean fauna in raptors from northeastern Argentina,

with the description of a new species of Strigea (Digenea:
Strigeidae). Zootaxa 3785: 258-270.

DUBOIS G. 1937. Sur quelques Strigéidés (Notes
préliminaires). Rev Suisse Zool 44(25): 391-396.

ELLIS CJ. 1969. Life history of Microtetrameres centuri
Barus, 1966 (Nematoda: Tetrameridae). I. Juveniles. J
Nematol 1: 84-93.

ELLIS CJ. 1970. Pathogenicity of Microtetrameres centuri
Barus, 1966 (Nematoda: Tetrameridae) in meadowlark. J
Nematol 2: 33-35.

HERMOSILLA C, SILVA LMR, PRIETO R, KLEINERTZ
S, TAUBERT A AND SILVA MA. 2015. Endo-
and ectoparasites of large whales (Cetartiodactyla:
Balaenopteridae, Physeteridae): Overcoming difficulties
in obtaining appropriate samples by non- and minimally-
invasive methods. Int J Parasitol Parasites Wildl 4: 414-
420.

JUSTO MCN, FERNANDES BMM, KNOFF M, CARDENAS
MQ AND COHEN SC. 2017. Checklist of Brazilian
Cestode. Neotrop Helminthol 11(1): 187-282.

KEENAN-BATEMAN TF ET AL. 2016. Prevalence and
anatomic site of Crassicauda sp. infection, and its use
in species identification, in kogiid whales from the mid-
Atlantic United States. Mar Mammal Sci 32(3): 868-883.

KOMOROVA P, SITKO J, SPAKULOVA M, HURNIKOVA
Z, SALAMATIN R AND CHOVANCOVA G. 2017. New
data on helminth fauna of birds of prey (Falconiformes,
Accipitriformes, Strigiformes) in the Slovak Republic.
Helminthologia 54(1): 314-321.

MAHDY OA AND EL-GHAYSH A. 1998. Spiruroid parasites
of buff backed heron (4rdeola ibis ibis) with a new species
of Cordonema and Microtetrameres together with a key to
the genera of Acuariidae (Seurat, 1915). J Egypt Ger Soc
Zool (D. Invertebr Zool & Parasitol) 27: 73-89.

MARTINEZ GOMEZ F, NAVARRETE I AND GUTIERREZ
PALOMINO PN. 1982. Microtetrameres corderoi n. sp.
(Nematoda: Spiruridae) parasito de la urraca Pica pica
(Passeriformes: Corvidae). Rev Iber Parasitol 42(2): 133-
142.

MAWSON PM. 1977. The genus Microtetrameres Travassos
(Nematoda, Spirurida) in Australian birds. Rec South Aust
Mus 17(14): 239-259.

PINTO RM, VICENTE JJ AND NORONHA D. 1994.
Nematode parasites of Brazilian accipitrid and falconid
birds (Falconiformes). Mem Inst Oswaldo Cruz 89(3):
359-362.

QUENTIN JC, SEUREAU C AND KULO SD. 1986. Cycle
biologique de Tetrameres (Microtetrameres) inermis
(Linstow, 1879) nématode Tetrameridae parasite du
Tisserin Ploceus aurantius au Togo. Ann Parasit Hum
Comp 61: 321-332.

QUENTIN JC AND WERTHEIM G. 1975. Helminthes
d’Oiseaux et de Mammiferes d’Israél V. Spirurides
nouveaux ou peu connus. Ann Parasit Hum Comp 50(1):
63-85.

An Acad Bras Cienc (2018) 90 (3)



2976 MARIANO DUENAS DiAZ, FABIANA B. DRAGO and VERONICA NUNEZ

SARMIENTO L, TANTALEAN M AND HUIZA A.1999.
Nematodos parasitos del hombre y de los animales en el
Pert. Rev Peru Parasitol 14(1-2): 9-65.

SCHELL SC. 1953. Four New Species of Microtetrameres
(Nematoda: Spiruroidea) from North American Birds.
Trans Am Microsc Soc 72(3): 227-236.

THIOLLAY JM. 1994. Family Accipitridae. In: Del Hoyo J,
Elliott A and Sargatal J (Eds), Handbook of the Birds of
the World. Vol. 2, Barcelona: Lynx Edicions, p. 52-205.

TRAVASSOS L. 1914. Contribui¢des para o conhecimento
da fauna helmintolojica brazileira. IV, Sobre as espécies
brasileiras do género Tetrameres Creplin. 1846. Mem Inst
Oswaldo Cruz 6: 150-162.

TRAVASSOS L. 1915. Sobre as especies brazileiras de genero
Tetrameres Creplin. 1846 (Nota previa). Brazil Med 29:
297-298.

TRAVASSOS L. 1917. Contribui¢des para o conhecimento da
fauna helmintolojica brazileira. Mem Inst Oswaldo Cruz
9(1): 5-62.

An Acad Bras Cienc (2018) 90 (3)

TRAVASSOS L. 1919. Contribui¢des para o conhecimento
da fauna helmintolojica brazileira. VIII, Sobre as espécies
brasileiras do género Tetrameres Creplin. 1846. Mem Inst
Oswaldo Cruz 11: 71-79.

VALENTE R, IBANEZ LM, LORENTI E, FIORINI VD,
MONTALTI D AND DIAZ JI. 2014. Helminth parasites of
the European starling (Sturnus vulgaris) (Aves, Sturnidae),
an invasive bird in Argentina. Parasitol Res 113: 2719-
2724.

VEVERS GM. 1923. Some new and little known helminths
from British Guiana. J Helminthol 1(1): 35-45.

YAMAGUTI S. 1961. Systema Helminthum, Vol. III. The
Nematodes of Vertebrates, Part. I and II, New York &
London: Interscience Publishers, 1261 p.

ZHANG S, BU Y, HUANG G, WEN Q AND ZHANG L.
2012. A checklist of parasitic nematodes (Nematoda) from
birds (Aves) in China. Zootaxa 3446: 1-31.



