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New records for the poorly-known
monotypic genera Exallostreptus and
Guaporeptus, and a list of species
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Abstract. New records for the species Exallostreptus vanzolinii Hoffman, 1988 and Guaporeptus paradisius Hoffman, 1988,
known only from the state of Ronddnia, are made from the state of Mato Grosso, Brazil. Figures of gonopods, first and second
leg-pair of males are provided. In addition, an updated list of 19 Spirostreptidae species from Mato Grosso is provided, with
the species Plusioporus salvadorii, Trichogonostreptus (Oreastreptus) mattogrossensis, and Urostreptus tampiitauensis widely
distributed in the state.

Keywords. Neotropical; Schubart; Chapada dos Guimaraes; Poconé; Cotriguacu.

INTRODUCTION

Spirostreptidae is one of the most common
and diverse families of millipedes in Brazil. The
family is distributed in all terrestrial biomes, al-
though its diversity is mostly concentrated in
the Southeast region (Schubart, 1945; Krabbe,
1982). So far, approximately 110 species have
been described and placed in at least 20 genera
in the country (Schubart, 1945; Demange, 1970;
Hoffman, 1980; Krabbe, 1982).

Among this fauna, the monotypic genera
Exallostreptus Hoffman, 1988 (type species, E. van-
zolinii Hoffman, 1988) and Guaporeptus Hoffman,
1988 (type species, G. paradisius Hoffman, 1988)
were described based on material collected in the
Madeira province, state of Rondénia (Hoffman,
1988a). Not until more than thirty years after
their descriptions, both species have not yet been
recorded in their type localities again or in sur-
rounding areas, suggesting that their generic dis-
tributions are very restricted.

In this work, adults of E. vanzolinii and G. para-
disius are newly recognized from the state of Mato
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Grosso, which considerably expand their geo-
graphical distribution beyond the type localities.
Figures of gonopods, first and second leg-pair
of males using scanning electron microscopy for
both species are provided here. Additionally, we
also compile a list of species of Spirostreptidae re-
corded from the state.

MATERIAL AND METHODS

The material examined is deposited in the
following Brazilian Institutions (curators in paren-
theses): ABAM, Biological Collection of Southern
Amazonia, Universidade Federal de Mato Grosso,
Sinop, Mato Grosso (L.D. Battirola); CZUFMT,
Colecao Zooldgica da Universidade Federal de
Mato Grosso, Cuiaba, Mato Grosso (A. Chagas-Jr.);
MZSP, Museu de Zoologia, Universidade de Sao
Paulo, Sao Paulo, Sao Paulo (R. Pinto da Rocha).

The photographs were taken with a Leica DFC
500 digital camera mounted on a Leica MZ16A
stereomicroscope, and the extended focal range
images were composed with Leica Application
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Suite version 2.5.0 (Leica Microsystems, Canton de Saint-
Gall, Switzerland). The scanning electron micrographs
were taken using a FElI Quanta 250 SEM (Hillsboro,
Oregon, USA) with an attached SLR digital camera at the
Laboratério de Biologia Celular of Instituto Butantan.
The parts of the specimens for scanning electron micros-
copy were cleaned ultrasonically for 30 seconds twice,
transferred to ethanol (70, 80, 90, and 100%) for 15 min-
utes each one. Then, the parts were critically point dried.
The samples were mounted on aluminum stubs before
being coated with gold in a sputter coater for 240 sec.
The geographical coordinates were obtained from the
geolLoc tool of species-Link (http://splink.cria.org.br/
geoloc). The morphological terms used follow Hoffman
(2008) and Enghoff (2017). Abbreviations: atp = an-
tetorsal process; dmp = distolateral metaplical process;
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ip = inner process of metaplica; /b = lateral lobe; mp =
metaplica; pn = penis; pp = proplica; pfp = prefemoral
process; px = paracoxite; sg = seminal groove; st = ster-
num; tp = telopodite.

RESULTS
Taxonomy
Order Spirostreptida Brandt, 1833
Family Spirostreptidae Brandt, 1833
Tribe Spirostreptini Attems, 1909

Genus Exallostreptus Hoffman, 1988

Exallostreptus Hoffman, 1988a: 323.

Figure 1. Distribution map of Exallostreptus vanzolinii (triangle) and Guaporeptus paradisius (square). The colours scheme refers to the biogeographical regionaliza-
tion of the Neotropical region (see Morrone, 2014). Abbreviations: Mp = Madeira province; XTp = Xingu-Tapajés province; Rp = Ronddnia province; Cp = Cerrado
province. This figure is in color in the electronic version.
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Type species: Exallostreptus vanzolinii Hoffman, 1988, by
monotypy.

Diagnosis: Modified after Hoffman (1988a). The genus
differs from all others spirostreptid genera by the follow-
ing characters: prominent and thickened lateral end of
collum (Fig. 2A, C); large distal edges of the paraprocts
(Fig. 2B, D); metazonites with a single row of large sigilla.
Males with prefemoral process of first leg-pair densely
setose (Fig. 6A-B). Gonopodal proplica with lateral lobe
expanded (/b); telopodite with broad, lamellar expan-
sion; elongated antetorsal (atp) process with a complete
360° torsion at about midlength (Figs. 4A-B; 5C, E).

Exallostreptus vanzolinii Hoffman, 1988
(Figs. 1; 2; 4-5; 6A-B)

Exallostreptus vanzolinii Hoffman, 1988a: 324 (male ho-
lotype from Nova Esperanca, Rondonia, Brazil, 02-09.
xii.1983, PE.Vanzolinileg.,deposited in MZSP, examined).

Diagnosis: Same for the genus.

Material examined: Brazil: Mato Grosso: Cuiaba
[15°35'19.8"S, 56°06'21.9"W], 10.v.2012, & (CZUFMT);

Bes...
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Chapada dos Guimaraes [15°28'00.9"S, 55°45'04.8"W],
cerrado, &, @ (CZUFMT); 29.ii.2013, & (CZUFMT);
Cotriguacu, Fazenda Sdo Nicolau [09°51'21.9"S,
58°14'51.8"W], 02.xi.2014, M. Karam-Gemael leg., &, ¢
(CZUFMT); 28.ii.2011, D.A. Batistella leg., & (CZUFMT);
10.xi.2010, D.A. Batistella leg., & (ABAM 0027); Aripuana
[10°10'32.3"S, 59°27'00.5"W], 15.xii.2003, C. Strussmann
leg., & (CZUFMT); 12.xii.2003, 2 5d, ? (CZUFMT); Claudia,
Fazenda Continental [11°30'07.5"S, 55°12'18.3"W],
Florestas Secas de Mato Grosso, 01.ii.2010, D.A. Batistella
leg., & (CZUFMT); Sinop [11°52'23.2"S, 55°30'02.0"W],
21.i.2010, & (CZUFMT); Parque Estadual do Cristalino
[09°31'32.3"S, 55°39'07.2"WW], 13.xii.2012, D. Oliveira
leg., & (ABAM 0107); 15xi.2012, D. Oliveira leg., &, @
(ABAM 0102).

Descriptive notes: Male, see description in Hoffman
(1988a: 324, figs. 1-7). Size: Body length 102-110 mm,
vertical midbody diameter 4.8-5.2 mm., 65-72 podous
body rings. The examined specimens from Mato Grosso
resemble those from Nova Esperanca by general somat-
ic characteristics, in particular the prominent lateral end
of collum (Fig. 2A, C) and the large distal edges of the
paraprocts (Fig. 2B, D). Males agree in having densely se-
tose prefemoral process (pfp) in first leg-pair (Fig. 6A-B);

Figure 2. Exallostreptus vanzolinii. Male: (A) Anterior region; (B) Posterior region. Female: (C) Anterior region; (D) Posterior region. The arrows indicate the distal

edges of the paraprocts. This figure is in color in the electronic version.
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proplica (pp) with lateral lobe expanded, telopodite
(tp) with lamellar expansion, and elongated antetorsal
process with a complete 360° torsion (Figs. 4A-B; 5A-F).
Ventral pads on postfemur and tibia on midbody leg-
pairs (Fig. 4D). Females with nonsexual characters as in
males (Fig. 2C-D).

Distribution: The species was known only from its type
locality Nova Esperanca, Rondénia; now also known
in the state of Mato Grosso (Madeira, Xingu-Tapajos,
and Cerrado provinces) (up to ca. 2,000 km. from Nova
Esperanca).

Genus Guaporeptus Hoffman, 1988
Guaporeptus Hoffman, 1988a: 327.

Type species: Guaporeptus paradisius Hoffman, 1988, by
monotypy.

Diagnosis: Modified after Hoffman (1988a). Specimens
of Guaporeptus resembles those of Urostreptus Silvestri,
1897 by presence of keel-shaped projection on epiproct
(Fig. 3B, D); paraproct with broadened edge. Males of
Guaporeptus can be easily distinguished by broad, bird-
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head-shaped distolateral metaplical process (dmp);
very short antetorsal process (atp); telopodite with two
complete 360° torsions (tp) (Figs. 7A-B; 8D). First leg-pair
with subtriangular, glabrous prefemoral process (pfp)
(Fig. 6C-D).

Guaporeptus paradisius Hoffman, 1988
(Figs. 1; 3; 6C-D; 7-8)

Guaporeptus paradisius Hoffman, 1988a: 329 (male holo-
type and female paratype from Alto Paraiso, Rondédnia,
Brazil, 23-26.xii.1983, P.E. Vanzolini leg., deposited in
MZSP, examined).

Note: Specimens identified by Hoffman and housed at
MZSP were erroneously labeled by the author as G. peta-
loproctus [sic].

Diagnosis: Same for the genus.

Material examined: Brazil: Mato Grosso: Cotriguagu,
Fazenda S&o Nicolau [09°51'21.9"S, 58°14'51.8"W],
11.xii.2009, L.D. Battirola leg., @ (ABAM); 13.xii.2009,
D.A. Batistella leg., ? (ABAM); &, ? (ABAM); 08.xii.2009,
3 dd, @, 2 immatures (ABAM 0075); 13.xii.2010, 2 &

Figure 3. Guaporeptus paradisius. Male: (A) Anterior region; (B) Posterior region. Female: (C) Anterior region; (D) Posterior region. Scale bars in A-D = 2 mm. This

figure is in color in the electronic version.
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Figure 4. Exallostreptus vanzolinii, males: (A) Gonopod in anterior view; (B) Gonopod in posterior view; (C) Second leg-pair; (D) Midbody leg-pair. The arrows indicate
the ventral pads. Scale bars in A-C=1mm; D =2 mm. See abbreviations in material and methods. This figure is in color in the electronic version.

(ABAM 0087); 10.xii.2010, 4 &' (ABAM 0090); 02.xi.2014,
M. Karam-Gemael leg., 6 53, @, 1 immature (CZUFMT),
Chapada dos Guimaraes [15°28'00.9"S, 55°45'04.8"W],
REA, Sitio I, Floresta Galeria, 27.ix.2005, 3 d', 4 2%, 1 im-
mature (CZUFMT).

Descriptive notes: Male and female, see description
in Hoffman (1988a: 329, figs. 8-14). Size: Body length
47.5-51 mm., vertical midbody diameter 4-4.8 mm.,,
51-54 podous body rings. The examined specimens
from Mato Grosso perfectly fit the original description
of G. paradisius. Males agree in having birdhead-shaped
distolateral metaplical process (dmp), short antetorsal
process curved mesad; telopodite (tp) with two com-
plete 360° torsions (Figs. 7A-B; 8D). The first leg-pair has
a subtriangular and glabrous prefemoral process (pfp),
as noted by Hoffman (1988a: 331) (Fig. 6C-D). Small ven-
tral pads on postfemur and tibia on midbody leg-pairs
(Fig. 6D). Females with nonsexual characters as in males
(Fig. 3C-D).

Distribution: The species was known only from its type
locality in Alto Paraiso, Ronddnia; now also known from
surrounding areas in the state of Mato Grosso (Madeira
and Cerrado provinces).

List of species of Spirostreptidae
recorded in Mato Grosso, Brazil

Gymnostreptus heterogona (Silvestri, 1902)

Orthoporus heterogona Silvestri, 1902: 14; Schubart,
1945: 84.

Gymnostreptus (Orthoporus) heterogona: - Attems,
1914: 135.

Paulistostreptus digitalis Schubart, 1945: 80, 1958: 248;
Krabbe, 1982: 318 (syn.).

Tibiozus armatus Attems, 1950: 223; Hoffman, 1975: 251
(syn. of G. digitatus).

Conchostreptus armatus: - Demange, 1970: 404.

Gymnostreptus armatus: — Hoffman, 1975: 251.

Gymnostreptus digitatus: - Hoffman, 1975: 251.

Gymnostreptus heterogona: — Krabbe, 1982: 318.

Records from Mato Grosso: unknown exact location
(Schubart, 1945).

Gymnostreptus pictus (Schubart, 1945)

Conchostreptus pictus Schubart, 1945: 78, 1947: 25,
1958: 224; Demange, 1964: 198; Hoffman, 1988b: 31.
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Figure 5. Exallostreptus vanzolinii, males, SEM images: (A) Gonopod in anterior view; (B) Detail of distal region of gonopod, in anterior view; (C) Gonopod in posterior
view; (D) Detail of distal region of telopodite; (E) Detail of telopodite and antetorsal process; (F) Detail of telopodite. Scale bars in A, ¢, E=1mm; B, F = 500 pym.,
D =400 pm. See abbreviations in material and methods. This figure is in color in the electronic version.

Conchostreptus schubarti Demange, 1970: 403; Krabbe,
1982:321 (syn.).

Gymnostreptus pictus: — Hoffman, 1975: 251; Krabbe,
1982: 321; Golovatch et al., 2005: 278.

Records from Mato Grosso: Santa Terezinha (= formerly
Barra do Tapirapé) (Schubart, 1945); Jacaré, Alto do Xingu
(Schubart, 1958).

Heteropyge araguayensis (Schubart, 1947)

Orthoporus araguayensis Schubart, 1947: 27.
Heteropyge araguayensis: — Hoffman, 1960: 113; Krabbe,
1982:333; Golovatch etal, 2005:278; Iniesta etal,, 2019: 2.

Records from Mato Grosso: Santa Terezinha (=formerly Barra
do Tapirapé) (Schubart, 1947); Pindaiba (Iniesta et al, 2019).
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Heteropyge lineolatus (Attems, 1950)

Helicosenus lineolatus Attems, 1950: 247.
Heteropyge lineolatus: — Hoffman, 1960: 112; Krabbe,
1982: 334.

Records from Mato Grosso: Cuiaba (Hoffman, 1960).
Heteropyge paraguayensis (Silvestri, 1895)

Odontopyge paraguayensis Silvestri, 1895b: 11; Viggiani,
1973:363.

Heteropyge paraguayensis: — Silvestri, 1902: 17; Attems,
1914: 179; Hoffman, 1960: 113; Krabbe, 1982: 334;
Golovatch et al, 2005: 278; Santos-Silva et al,
2019: 4.

Orthoporus paraguayensis: - Schubart, 1945:84,1958:237.

Records from Mato Grosso: ltaici, Santo Antonio do
Leverger, and Cuiaba (Golovatch et al,, 2005; Santos-Silva

etal, 2019).

Orthoporus americanus americanus (Silvestri, 1895)

Alloporus americanus Silvestri, 1895a: 780, 1895b: 11.
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Diaporus americanus: - Silvestri, 1897: 8, 1902: 15;
Schubart, 1945: 60, 1952: 405; Demange, 1970: 403.
Gymnostreptus (Diaporus) americanus: — Attems, 1914:136.
Scaphiostreptus (Diaporus) americanus: — Attems, 1950: 244.

Alloporus sp.: — Schubart, 1950: 339.

Diaporus cf. americanus: - Schubart, 1958: 233.

Orthoporus americanus: — Mauriés, 1975: 1267; Krabbe,
1982:374.

Records from Mato Grosso: Caceres (Schubart, 1958).
Orthoporus americanus perpromixus (Silvestri, 1902)
Diaporus americanus perpromixus Silvestri, 1902: 16;
Schubart, 1945: 69, 1958: 210; Krabbe, 1982: 375.
Gymnostreptus (Diaporus) americanus perpromixus: -

Attems, 1914: 136.

Records from Mato Grosso: Corumba, Carandasinho
(Silvestri, 1902); Miranda (Schubart, 1958).

Orthoporus fulvomaculatus (Schubart, 1958)

Diaporus fulvomaculatus Schubart, 1958: 223.
Orthoporus fulvomaculatus: - Krabbe, 1982: 380.

Figure 6. First leg-pair of males, SEM images: Exallostreptus vanzolinii: (A) First leg-pair in anterior view; (B) Detail of prefemoral process. Guaporeptus paradisius:
(C) First leg-pair in anterior view; (D) Detail of prefemoral process. Scale barsin A, C=1mm; B, D = 400 um. See abbreviations in material and methods. This figure
is in color in the electronic version.
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? Orthoporus fulvomaculatus: - Golovatch et al,, 2005: 278.

Records from Mato Grosso: Nova Xavantina, close to
Mortes River (Schubart, 1958).

Orthoporus torquatus (Schubart, 1958)

Diaporus torquatus Schubart, 1958: 221;

Orthoporus torquatus: — Krabbe, 1982: 437.

? Orthoporus torquatus: — Golovatch et al,, 2005: 278.

Records from Mato Grosso: Nova Xavantina, close to
Mortes River (Schubart, 1958).

Scaphiostreptus helicterus Schubart, 1958

Scaphiostreptus helicterus Schubart, 1958: 225; Krabbe,
1982: 444,

? Orthoporus helicterus: — Golovatch et al., 2005: 278.

Records from Mato Grosso: Jacaré, Alto do Xingu
(Schubart, 1958).

Plusioporus minor (Schubart, 1958)

Alloporus (Nesostreptus) minor Schubart, 1958: 231.

Iniesta, L.E.M. et al.: New records of Exallostreptus and Guaporeptus

Plusioporus (Ptemtoporus) minor: - Demange, 1970: 375.
Plusioporus minor: — Krabbe, 1982: 392; Golovatch et al.,
2005: 278.

Records from Mato Grosso: Sdo Lourenco River, Pocuba-
Xoreu valley (Schubart, 1958).

Plusioporus nigricollis (Schubart, 1947)

Alloporus nigricollis Schubart, 1947: 4, 1950: 349.

Nesostreptus nigricollis: — Jeekel, 1952: 74.

Plusioporus nigricollis: - Hoffman, 1955: 92; Krabbe,
1982: 393; Golovatch et al., 2005: 278.

Plusioporus  (Ptemtoporus) nigricollis: - Demange,
1970: 375.

Records from Mato Grosso: close to Rio Araguaia
(Schubart, 1947).

Plusioporus salvadorii Silvestri, 1895

Plusioporus salvadorii Silvestri, 1895b: 10, 1902: 12; Attems,
1914: 117; Hoffman, 1955: 93; Krabbe, 1982: 395; Adis
et al., 2001: 127; Golovatch et al., 2005: 278; Battirola
etal,2009:428,etal,2017:5, Batistellaetal., 2015: 162,
Santos-Silva et al,, 2018: 5, et al., 2019: 4.

Figure 7. Guaporeptus paradisius, males: (A) Gonopods in anterior view; (B) Gonopods in posterior view; (C) Second leg-pair; (D) Midbody leg-pair, SEM image
detailing ventral pad. Scale bars in A-C=1mm; D =2 mm. See abbreviations in material and methods. This figure is in color in the electronic version.
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Records from Mato Grosso: Nova Xavantina, close to Rio
das Mortes (Golovatch et al, 2005); Pirizal, Nossa Senhora
do Livramento (Adis et al, 2001); Poconé (Santos-Silva et al,
2018); Fazenda Sao Nicolau, Cotriguacu (Batistella et al, 2015).

Plusioporus sicki (Schubart, 1950)

Alloporus sicki Schubart, 1950: 337.
Nesostreptus sicki: — Jeekel, 1952: 74.
Alloporus (Nesostreptus) sicki: — Schubart, 1958: 220.
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Plusioporus sicki: — Hoffman, 1955: 93; Krabbe, 1982: 396.

Records from Mato Grosso: Nova Xavantina, close to
Rio das Mortes (Schubart, 1958).

Trichogonostreptus (Oreastreptus)
mattogrossensis (Silvestri, 1902)

Nanostreptus mattogrosensis Silvestri, 1902: 10; Attems,
1914: 140; Schubart, 1945: 65, 1958: 237.

Figure 8. Guaporeptus paradisius, males, SEM images: (A) Gonopod in anterior view; (B) Detail of distal region of gonopod, in anterior view; (C) Gonopod in posterior
view; (D) Detail of telopodite and antetorsal process; (E) Detail of distal region of telopodite; (F) Detail of antetorsal process. Scale barsin A =1 mm; B-C= 500 pm;
D =250 pm; E =50 pum; F = 100 pm. See abbreviations in material and methods. This figure is in color in the electronic version.
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Trichogonostreptus (Oreastreptus) mattogrosensis: -
Krabbe, 1982: 404; Battirola et al, 2009: 482, et al.,
2016: 175, et al, 2017: 5; Batistella et al, 2015: 162;
Santos-Silva et al, 2018: 5, et al., 2019: 4.

Records from Mato Grosso: ltaici, Santo Antonio do
Leverger; Cuiabd (Silvestri, 1902); Pirizal, Nossa Senhora
do Livramento (Battirola et al., 2009, et al., 2017); Fazenda
Séo Nicolau, Cotriguacu (Batistella et al, 2015); Parque
Estadual do Cristalino, Novo Mundo (Battirola et al.,
2016); Poconé (Santos-Silva et al., 2018).

Trichogonostreptus (Ptenogonostreptus)
unilineatus (Schubart, 1945)

Ptenogonostreptus unilineatus Schubart, 1945: 61,
1947:19, 1950: 344, 1958: 248;

Trichogonostreptus (Ptenogonostreptus) unilineatus: -
Krabbe, 1982: 407; Golovatch et al., 2005: 278.

Records from Mato Grosso: Santa Terezinha (= formerly
Barra do Tapirapé) (Schubart, 1945).

Urostreptus carvalhoi (Schubart, 1947)

Stenostreptus carvalhoiSchubart, 1947:19,1957:314,1958: 245.
Urostreptus carvalhoi: - Hoffman, 1968: 78; Krabbe,
1982: 412; Golovatch et al., 2005: 278.

Records from Mato Grosso: Santa Terezinha (= formerly
Barra do Tapirapé) (Schubart, 1947).

Urostreptus robustus (Verhoeff, 1951)

Exospermatix robustus Verhoeff, 1951: 41.
Urostreptus robustus: - Hoffman, 1974: 78; Krabbe,
1982:415.

Records from Mato Grosso: close to Bandeira River
(Verhoeff, 1951).

Urostreptus tampiitauensis (Schubart, 1947)

Stenostreptus tampiitauensis  Schubart, 1947: 23,
1957:317, 1958: 245.

Urostreptus tampiitauensis: — Hoffman, 1968: 84; Krabbe,
1982: 416; Golovatch et al., 2005: 278; Batistella et al.,
2015: 162; Battirola et al., 2016: 175; Santos-Silva et al.,
2018:5, etal,, 2019: 4.

Records from Mato Grosso: Santa Terezinha (= formerly Barra
doTapirapé) (Schubart, 1947); Fazenda Sdo Nicolau, Cotriguacu
(Batistella et al, 2015); Parque Estadual do Cristalino, Novo
Mundo (Battirola et al, 2016); Poconé (Santos-Silva et al, 2018).

DISCUSSION

The fauna of Spirostreptidae in Rondonia is poorly
known and hitherto only the species E. vanzolinii and

Iniesta, L.E.M. et al.: New records of Exallostreptus and Guaporeptus

G. paradisius have been recorded in the state. Based on
the abundance of both species in the state and their
wide distributional range in Mato Grosso, it is plausible
to assume that both E. vanzolinii and G. paradisius do
not correspond to rare species, occurring only margin-
ally in the former state. To date, the list of species here
compiled provides distributional data for 19 species of
Spirostreptidae in Mato Grosso, with Plusioporus salva-
dorii, Trichogonostreptus (Oreastreptus) mattogrossen-
sis, and Urostreptus tampiitauensis widely distributed
in the state. The localities where the species have been
reported correspond to the southern region Amazon
Rainforest, which partially includes an area called Arc of
Deforestation, and Pantanal, one of the world’s largest
wetland. Historically, these regions have suffered contin-
uous processes of habitat loss, mainly due to the advance
of cattle ranching, small-scale subsistence farming, and
logging (Shimabukuro et al,, 1998; Laurance et al., 2001;
Abdon etal., 2007; Alho, 2008; Vieira et al., 2008; Carvalho
& Domingues, 2016; Milhorance & Bursztyn, 2018; Tomas
etal, 2019).

According to Hoffman (1988a), E. vanzolinii can
be compared with some African genera based on
the prefemoral process densely setose (shared with
Tomogonopus Sierwald & Mauriés, 2017) and the pres-
ence of sigilla on the metazonites (see Bicoxidens Attems,
1928 and Doratogonus Attems, 1914) (Demange, 1971;
Hoffman, 1987; Mwabvu et al., 2007, et al., 2009). In ad-
dition, the South American species Vilcastreptus hoguei
Hoffman, 1988, from Machu Pichu, Peru, also presents
large sigilla on metazonites (Hoffman, 1988b). Among
the South American genera, Guaporeptus seems to be
closely related to Urostreptus Silvestri, 1897 by having a
keel-shaped projection on epiproct and paraproct with
broadened edge (Hoffman, 1988a). Importantly, the
Brazilian species of Urostreptus occur mostly in Mato
Grosso, southern Para, and Goias (Schubart, 1945, 1958),
which suggests a possible geographical affinity for both
genera. However, in the absence of any phylogenetic
hypothesis little can be said about the relationship be-
tween Guaporeptus and Urostreptus.

CONCLUSIONS

The new records provided here for the species
E. vanzolinii and G. paradisius considerably expand
their geographical distribution beyond the type lo-
calities in Rondoénia. Additionally, the list of species of
Spirostreptidae in Mato Grosso indicates a high con-
centration of records in the southern region of Amazon
Rainforest (Arc of Deforestation) and Pantanal, which has
suffered continuous processes of habitat loss.

AUTHORS’ CONTRIBUTIONS: LFMI, RSB:
Conceptualization;  Methodology, Data curation,
Formal analysis, Writing — original draft, Visualization,
Investigation; LFMI, RSB, ADB: Funding acquisition;
LFMI, RSB, LDB, ADB: Writing — review & editing;
Supervision. All authors actively participated in the dis-



Iniesta, L.E.M. et al.: New records of Exallostreptus and Guaporeptus

cussion of the results, they reviewed and approved the
final version of the paper.

CONFLICTS OF INTEREST: Authors declare there are no
conflicts of interest.

FUNDING INFORMATION: The first author is grateful
to Conselho Nacional de Desenvolvimento Cientifico e
Tecnolégico (CNPq) for the scholarship to support this
research project (number process: 162977/2020-4), and
to Sdo Paulo Research Foundation (FAPESP) (number
process: 2016/24248-0). The second author is grate-
ful to FAPESP (number process: 2018/00103-8), and
the last author is grateful to CNPq (number process:
303903/2019-8). This study was financed in part by the
Coordenacao de Aperfeicoamento de Pessoal de Nivel
Superior — Brasil (CAPES - Finance Code 001).

ACKNOWLEDGMENT: We are most grateful to all cura-
tors and curatorial assistants for their hospitality during
the visits and for loaning the examined specimens.
Special thanks to the anonymous reviewer for all sugges-
tions that improved this paper, and Ross Thomas for the
English review. We are also in debt to Beatriz Mauricio for
help in the SEM images in the Laboratério de Biologia
Celular of the Instituto Butantan.

REFERENCES

Abdon, M.M.; Silva, J.S.V.; Souza, .M.; Romon, V.T.; Rampazzo, J. & Ferrari, D.L.
2007. Desmatamento no bioma Pantanal até o ano 2002: Relagdes com
a fitofisionomia e limites municipais. Revista Brasileira de Cartografia,
59(01): 17-24.

Adis, J.; Marques, M.I. & Wantzen, K.M. 2001. First observations on the
survival strategies of terricolous arthropods in the northern Pantanal
wetland of Brazil. Andrias, 15: 127-128.

Alho, C.J.R. 2008. Biodiversity of the Pantanal: response to seasonal flooding
regime and to environmental degradation. Brazilian Journal Biology,
68(4): 957-966. https://doi.org/10.1590/51519-69842008000500005.

Attems, CM.T.G. 1914. Die indo-australischen Myriapoden. Archiv fiir
Naturgeschichte, 80(4): 1-398.

Attems, CM.T.G. 1950. Uber Spirostreptiden (Diplopoda). Annalen des
Naturhistorischen Museums in Wien, 57: 179-257.

Batistella, D.A.; Pinheiro, T.G.; Rodrigues, D.J. & Battirola, L.D. 2015.
Distribuicdo de espécies de Spirostreptidae (Diplopoda: Spirostreptida)
em uma drea na Amazonia mato-grossense. Acta Bioldgica Paranaense,
44(3-4): 159-170. https://doi.org/10.5380/abpr.v44i1-4.44121.

Battirola, L.D.; Golovatch, S.I.; Pinheiro, T.G.; Batistella, D.A; Rosado-Neto,
G.H. & Chagas-Jr, A.; Brescovit, A.D.; Marques, M.I. 2017. Myriapod
(Arthropoda, Myriapoda) diversity and distribution in a floodplain forest
of the Brazilian Pantanal. Studies on Neotropical Fauna and Environment,
53(1): 62-74. https://doi.org/10.1080/01650521.2017.1397978.

Battirola, L.D.; Marques, M.l.; Rosado-Neto, G.H.; Pinheiro, T.G. & Pinho,
N.G.C. 2009. Vertical and time distribution of Diplopoda (Arthropoda:
Myriapoda) in a monodominant forest in Pantanal of Mato
Grosso, Brazil. Zoologia, 26(3): 479-487. https://doi.org/10.1590/
$1984-46702009005000008.

Battirola, L.D.; Silva, L.S.; Almeida, F.M.; Batistella, D.A.; Pena-Barbosa, J.PP;
Chagas-Jr., A. & Brescovit, A.D. 2016. Artrépodes de Solo. /n: Domingos,

Pap. Avulsos Zool., 2022; v.62: 202262040
1/12

D.J; Noronha, J.C.; Vindica, V.F,; Barbosa, F.R. (Eds.). Biodiversidade do
Parque Estadual Cristalino. Sao Paulo, Attema Editorial. p. 165-177.

(arvalho, T.S. & Domingues, E.P. 2016. Projecdo de um cendrio econdmico e de
desmatamento para a Amazonia Legal brasileira entre 2006 e 2030. Nova
Economia, 26(2): 585-621.

Demange, J.-M. 1964. Les appendices postériqueurs (9e paire) du
diplopsegment gonopodial (Vlle) des Spirostreptoidea (Myriapodes
Diplopodes). Bulletin du Muséum national d'histoire naturelle, 2e série,
36:191-210.

Demange, J.-M. 1970. Eléments d’une révision des Spirostreptidae. I. Etude
de quelques caractéres taxonomiques des Spirostreptinae. Bulletin de
I'lnstitut Fondamental d'Afrique Noire, Série A, 32: 366-411.

Demange, J.-M. 1971. Le massiv des Monts Loma. VII. Myriapodes Diplopodes.
Mémoires de I'lnstitut Frangais d’Afrique Noire, 86: 191-240.

Enghoff, H. 2017. A new East African genus of spirostreptid millipedes
(Diplopoda, Spirostreptida, Spirostreptidae), with notes on their fungal
ectoparasite Rickia gigas. Zootaxa, 4273(4): 501-530. https:/doi.
0rg/10.11646/z0otaxa.4273.4.3.

Golovatch, S.1.; Hoffman, R.L.; Adis, J.; Marques, M.I.; Raizer, J.; Silva, F.H.0.;
Ribeiro, R.A.K.; Silva, J.L. & Pinheiro, T.G. 2005. Millipedes (Diplopoda) of
the Brazilian Pantanal. Amazoniana, 18(3-4): 273-288.

Hoffman, R.L. 1955. Studies on spirostreptoid millipeds. Il. The genus
Plusioporus Silvestri. Lloydia, Cincinnati, 18(2): 88-94.

Hoffman, R.L. 1960. Studies on spirostreptoid millipeds. V. A synopsis of the
genus Heteropyge, with some notes on the status of the names Alloporus
and Plusioporus. Lloydia, Cincinnati, 23: 109-114.

Hoffman, R.L. 1968. Studies on Spirostreptoid millipeds. VII. A synopsis of the
species of Urostreptus Silvestri. Papéis Avulsos de Zoologia, 21: 67-85.
Hoffman, R.L. 1974. Studies on spirostreptoid millipeds. XIII. Supplementary
notes on the genus Urostreptus. Studies on Neotropical Fauna and

Environment, 9: 77-83.

Hoffman, R.L. 1975. Studies on spirostreptoid millipeds. XII: A new species
of Gymnostreptus from Sao Paulo, with notes on the composition of the
genus. Papéis Avulsos de Zoologia, 28(14): 245-253.

Hoffman, R.L. 1980. Classification of the Diplopoda. Genéve, Muséum
d'Histoire Naturelle. 237p.

Hoffman, R.L. 1987. Studies on spirostreptoid millipeds. XVIII. Revalidation
of the generic name Doratogonus Attems, 1914, and the status of the
name Spirostreptus cristulatus Porat, 1872 (Diplopoda: Spirostreptida).
Myriapodologica, 2(3): 13-19.

Hoffman, R.L. 1988a. Diplopoda from Rondonia, Brasil. I. Two new genera and
species of Spirostreptidae. Papéis Avulsos de Zoologia, 36(28): 323-331.

Hoffman, R.L. 1988b. A new genus and species of spirostreptoid millipeds
from the eastern Peruvian Andes (Diplopoda: Spirostreptida).
Myriapodologica, 2(5): 29-36.

Hoffman, R.L.2008.Two new genera of spirostreptid millipeds from central Africa,
with a new terminology for male genitalia in the family Spirostreptidae
(Diplopoda Spirostreptida). Tropical Zoology, 21(2): 167-186.

Iniesta, L.EM.; Bouzan, R.S. & Brescovit, A.D. 2019. On the millipede genus
Heteropyge: description of the adults of H. araguayensis and revalidation
of H. bidens (Diplopoda: Spirostreptida: Spirostreptidae). /heringia, Série
Zoologia, 109: 1-13. https://doi.org/10.1590/1678-4766€2019032.

Jeekel, CA.W. 1952. Milliped miscellany. Entomologische Berichten, 14(323):
n-17.

Krabbe, E. 1982. Systematik der Spirostreptidae  (Diplopoda,
Spirostreptomorpha). ~ Abhandlungen  und  Verhandlungen  des
Naturwissenschaftlichen Vereins in Hamburg (N.F), 24: 1-476.

Laurance, W.F,; Cochrane, M.A.; Bergen, S.; Fearnside, PM.; Delaménica, P;
Barber, C.; D'Angelo, S. & Fernandes, T. 2001. The Future of the Brazilian
Amazon. Science, 291(5503): 438-439.



https://doi.org/10.1590/s1519-69842008000500005
https://doi.org/10.5380/abpr.v44i1-4.44121
https://doi.org/10.1080/01650521.2017.1397978
https://doi.org/10.1590/s1984-46702009005000008
https://doi.org/10.1590/s1984-46702009005000008
https://doi.org/10.11646/zootaxa.4273.4.3
https://doi.org/10.11646/zootaxa.4273.4.3
https://doi.org/10.1590/1678-4766e2019032

Pap. Avulsos Zool., 2022; v.62: €202262040
12/12

Mauries, J.-P. 1975. Spirostreptides (Myriapodes-Diplopoda) de Guyane
francaise. Description de deux genres nouveaux. Compléments aux
diagnoses des types d'espéces sud-américaines. Bulletin du Muséum
National d'Histoire Naturelle, 3e série, Zoologie, 235: 1257-1275.

Milhorance, C. & Bursztyn, M. 2018. Emerging hybrid governance to foster
low-emission rural development in the amazon frontier. Land Use Policy,
75:11-20. https://doi.org/10.1016/j.landusepol.2018.03.029.

Morrone, J.J. 2014. Biogeographical regionalisation of the Neotropical region.
Zootaxa, 3782(1): 1-110. https://doi.org/10.11646/z00taxa.3782.1.1.

Mwabvu, T.; Hamer, M.L. & Slotow, R.H. 2007. A taxonomic review of the
southern African millipede genus, Bicoxidens Attems, 1928 (Diplopoda:
Spirostreptida: Spirostreptidae), with the description of three new
species and a tentative phylogeny. Zootaxa, 1452: 1-23. https://doi.
0rg/10.11646/zootaxa.1452.1.1.

Mwabvu, T.; Hamer, M.L. & Slotow, R.H. 2009. A new species of Bicoxidens
Attems, 1928 (Diplopoda, Spirostreptida, Spirostreptidae) from northern
Zimbabwe. ZooKeys, 7: 75-81. https://doi.org/10.3897/z0okeys.7.106.

Santos-Silva, L.; Golovatch, S.1.; Pinheiro, T.G.; Chagas-Jr., A.; Marques, M.I. &
Battirola, L.D. 2019. Myriapods (Arthropoda, Myriapoda) in the Pantanal
of Poconé, Mato Grosso, Brazil. Biota Neotrapica, 19(3): 1-9. https://doi.
0rg/10.1590/1676-0611-bn-2018-0631.

Santos-Silva, L.; Pinheiro, T.G.; Chagas-Jr., A.; Marques, M.|. & Battirola, L.D.
2018. Temporal and spatial variation of Myriapoda (Diplopoda and
Chilopoda) assemblages in a Neotropical floodplain. Biota Neotrapica,
18(2): 1-10. https://doi.org/10.1590/1676-0611-bn-2018-0514.

Schubart, 0. 1945. Sobre os representantes Brasileiros da familia
Spirostreptidae. Anais da Academia Brasileira de Ciéncias, 17: 51-87.

Schubart, 0. 1947. Os Diplopodos da viagem do naturalista Antenor Leitao
de Carvalho aos rios Araguaia e Amazonas em 1939 e 1940. Boletim do
Museu Nacional do Rio de Janeiro, Zoologia, 82: 1-74.

Schubart, 0. 1950. Novas espécies brasileiras da familia Spirostreptidae
(Opisthospermophora, Diplopoda). Dusenia, 1(6): 331-350.

Schubart, 0. 1952. Diplopoda de Pirassununga IV. Adenda a fauna regional.
Dusenia, 3(6): 403-420.

Schubart, 0. 1957. Sobre Alguns Dipldpoda da Serra do Cachimbo no Sul do
Estado do Para. Anais da Academia Brasileira de Ciéncias, 29(2): 309-318.

Schubart, 0. 1958. Sobre alguns Diplopoda de Mato Grosso e Goids, Brasil e a
familia Spirostreptidae. Arquivos do Museu Nacional, 46: 203-252.

Shimabukuro, Y.E.; Batista, G.T.; Mello, E.M.K.; Moreira, J.C. & Duarte,
V. 1998. Using shade fraction image segmentation to evaluate
deforestation in Landsat Thematic Mapper images of the Amazon region.
International Journal of Remote Sensing, 19(3): 535-541. https://doi.
0rg/10.1080/014311698216152.

Silvestri, F. 1895a. Chilopodi e diplopodi raccolti dal capitano G. Bove e dal
Prof. L. Balzan nell’America meridionale. Annali del Museo Givico di Storia
Naturale di Genova, serie 2, 14: 764-783.

Iniesta, L.E.M. et al.: New records of Exallostreptus and Guaporeptus

Silvestri, F. 1895b. Viaggio del dottor Alfredo Borelli nella Repubblica
Argentina e nel Paraguay. XIV. Chilopodi e Diplopodi. Bollettino del
Musei di Zoologia ed Anatomia Comparata della Reale Universita di Torino,
10(203): 1-12.

Silvestri, F. 1897. Viaggio del Dott. Alfredo Borelli nel Chaco boliviano e nella
Repubblica Argentina. IV. Chilopodi e Diplopod. Bollettino del Musei di
Zoologia ed Anatomia Comparata della Reale Universita di Torino, 12(283):
1-11.

Silvestri, F. 1902. Viaggio del Dr. A. Borelli nel Matto Grosso. VII. Diplopodi.
Bollettino del Musei di Zoologia ed Anatomia Comparata della Reale
Universita di Torino, 17(432): 1-25.

Tomas, V.M.; Roque, F.O.,; Morato, R.G.; Medici, PE.; Chiaravalloti, R.M.;
Tortato, F.R.; Penha, J.M.F,; Izzo, T.).; Garcia, L.C.; Lourival, R.F.F.; Girard,
P; Albuquerque, N.R.; Almeida-Gomes, M.; Andrade, M.H.S.; Araujo,
FA.S.; Araujo, A.C; Arruda, E.C;; Assuncdo, V.A.; Battirola, L.D.; Benites,
M.; Bolzan, F.P; Boock, J.C.; Bortolotto, L.M.; Brasil, M.S.; Camilo, A.R.;
Campos, Z.; Carniello, M.A,; Cattela, A.C; Cheida, C.C;; Crawshaw-Jr,
P.G.; Crispim, S.M.A.; Junior, G.A.D.; Desbiez, A.L.J.; Dias, F.A.; Eaton, D.P;
Faggioni, G.P; Farinaccio, M.A.; Fernandes, J.F.A.; Ferreira, V.L.; Fischer,
E.A.; Fragoso, C.E.; Freitas, G.0.; Galvani, F; Garcia, A.S.; Garcia, CM.;
Graciolli, G.; Guariento, R.D.; Guedes, N.M.R.; Guerra, A.; Herrera, H.M.;
Hoogesteijn, R.; Ikeda, S.C.; Juliano, R.S.; Kantek, D.L.Z.K.; Keuroghlian,
A.; Lacerda, A.CR.; Lacerda, A.L.R.; Landeiro, V.L.; Laps, R.R.; Layme, V.;
Leimgruber, P; Rocha, FL.; Mamede, S.; Marques, D.K.S.; Marques, M.I.;
Mateus, L.A.F.; Moraes, R.N.; Moreira, T.A.; Mourdo, G.M.; Nicola, R.D.;
Nogueira, D.G.; Nunes, A.P; Cunha, CN.; Oliveira, M.D.; Oliveira, M.R.;
Paggi, G.M.; Pellegrin, A.O.; Pereira, G.M.F,; Peres, A.H.ES.; Pinho, J.B.;
Pinto, J.0.P; Pott, A.; Provete, D.B.; Reis, V.D.A.; Reis, L.K.; Renaud, P-C;
Ribeiro, D.B.; Rossetto, 0.C.; Sabino, J.; Rumiz, D.; Salis, S.M.; Santana,
D.J.; Santos, S.A.; Sartori, A.L.; Sato, M.; Schuchmann, K.-L.; Scremin-
Dias, E.; Seixas, G.H.F,; Severo-Neto, F,; Sigrist, M.R.; Silva, A.; Silva, C.J.;
Siqueira, A.L.; Soriano, B.M.A.; Sousa, L.M.; Souza, F.L.; Strussmann, C;
Sugai, L.S.M.; Tocantins, N.; Urbanetz, C.; Valente-Neto, F.; Viana, D.P;
Yanosky, A.; Junk, W.J. 2019. Sustainability agenda for the Pantanal
Wetland: Perspectives on a collaborative interface for Science, Policy, and
Decision-Making. Trapical Conservation Science, 12: 1-30.

Verhoeff, KW. 1951. Zur vergleichenden Morphologie siidamerikanischer
Spirostreptiden und eine neue Familie der Rhachidesmidea. Zoologischer
Anzeiger, 146(1-2): 31-44.

Vieira, .C.G.; Toledo, PM.; Silva, J.M.C. & Higuchi, H. 2008. Deforestation and
threats to the biodiversity of Amazonia. Brazilian Journal Biology, 68(4):
949-956. https://doi.org/10.1590/51519-69842008000500004.

Viggiani, G. 1973. Le specie descritte da Filippo Silvestri (1873-1949).
Bollettino del Laboratorio di Entomologia Agraria “Filippo Silvestri’, 30:
351-417.

Published with the financial support of the "Programa de Apoio as Publicagdes Cientificas Periédicas da USP"


https://doi.org/10.1016/j.landusepol.2018.03.029
https://doi.org/10.11646/zootaxa.3782.1.1
https://doi.org/10.11646/zootaxa.1452.1.1
https://doi.org/10.11646/zootaxa.1452.1.1
https://doi.org/10.3897/zookeys.7.106
https://doi.org/10.1590/1676-0611-bn-2018-0631
https://doi.org/10.1590/1676-0611-bn-2018-0631
https://doi.org/10.1590/1676-0611-bn-2018-0514
https://doi.org/10.1080/014311698216152
https://doi.org/10.1080/014311698216152
https://doi.org/10.1590/s1519-69842008000500004

