Zootaxa 4109 (4): 487495 ISSN 1175-5326 (print edition)

http://www.mapress.com/j/zt/ Arti cle ZOOT AXA

Copyright © 2016 Magnolia Press ISSN 1175-5334 (online edition)

http://doi.org/10.11646/zootaxa.4109.4.7
http://zoobank.org/urn:lsid:zoobank.org:pub:DF09279C-9686-48 A6-A84C-3BF866041A44

A new species of Campylothorax Schott, 1893 (Collembola, Paronellidae)
from Brazilian Amazon, with an identification key to the genus

NIKOLAS GIOIA CIPOLA'? & FABIO GONCALVES DE LIMA OLIVEIRA®

'Laboratério de Sistemdtica e Ecologia de Invertebrados do Solo, Instituto Nacional de Pesquisas da Amazénia—INPA, CPEN.
Avenida André Araiijo, 2936, Aleixo, CEP 69011—970, Cx. Postal 478, Manaus, AM, Brazil

’Laboratério de Biologia Comparada e Abelhas, Departamento de Biologia, Faculdade de Filosofia Ciéncias e Letras de Ribeirdo
Preto da Universidade de Sdo Paulo. Avenida dos Bandeirantes, 3900, Monte Alegre, 14040-90,1 Ribeirdo Preto, SP, Brasil
*Corresponding author. E-mail: nikolasgc@gmail.com

Abstract

A new species of Campylothorax from Brazilian Amazon is described and illustrated. Campylothorax plagatus sp. nov.
resembles another Neotropical species, C. cubanus, by abdomen with two transverse bands and pattern of dorsal chaeto-
taxy. However, the new species differs by unguis with one unpaired apical tooth, unguiculi III truncate, and abdomen IV
with 5+5 posterior central macrochaetae. This is the first species of Campylothorax originally described from Brazilian
Amazon. A generic key to the 14 species of Campylothorax is provided.

Key words: Idiochaetotaxy, Neotropical region, Paronellini, Paronellinae, specialized chaetae

Introduction

Campylothorax Schoétt, 1893 is a small genus of Paronellidae, with nine recognized species distributed in the
Neotropics and Africa, of which three have been registered in Brazil, and only Campylothorax schaefferi Borner,
1906 in the Brazilian Amazon (Cassagnau 1963; Mitra & Dallai 1980; Abrantes et al. 2012; Bellini & Meneses
2012).

Campylothorax is placed in Paronellini (sensu Soto-Adames et al. 2014) along with six other genera,
characterized by hyaline, denticulate, apically rounded or truncated scales on body, 0-8 eyes, idiochaetotaxy
reduced, and abdomen II-IV with bothriotricha formula 2, 3, 3 (Soto-Adames et al. 2014). However,
Campylothorax differs from other Paronellini genera by its long antennae, head without macrochaetae posteriorly;
metathorax strongly bent, and mucro with 5 teeth (Mitra & Dallai 1980; Mitra 1993; Soto-Adames et al. 2014).

Though chaetotaxy is the most efficient way to differentiate species (Mitra & Dallai, 1980; Soto-Adames et al.
2014), certain species of Campylothorax can be distinguished by color pattern, which can be fully pigmented (e.g.
C. mitrai Bellini & Meneses, 2012), partially pigmented (C. melanocephalus Mitra & Dallai, 1980), diffuse (C.
sabanus (Wray, 1953)), or with transverse (C. cinctus Schott, 1927) and longitudinal bands (C. longicornis Schott,
1893).

Herein a new species of Campylothorax from the Brazilian Amazon is described and illustrated, including
detailed dorsal chaetotaxy and an identification key to the species of the genus.

Material and methods

The specimens were preserved in 92% ethanol, clarified with potassium dichromate (K,Cr,0,) and hydrochloric
acid (HCI), and mounted on glass slides with Hoyer liquid, according Bonet (1931). Specimens were photographed
in ethanol gel using a stereomicroscope (M165C) attached to a DFC420 digital camera. Photographs were digitally
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corrected using Leica Application Suite V3.4.1. The material examined is deposited in the Invertebrate Collection
of the Instituto Nacional de Pesquisas da Amazonia (INPA), Manaus, Amazonas, Brazil.

The terminology used in descriptions follow: Gisin (1964) to labial chaetotaxy; Fjellberg (1999) to labial
papilla; Mitra & Dallai (1980) to mucro nomenclature; Szeptycki (1979) with modifications of Soto-Adames et al.
(2014) to dorsal chaetotaxy of head and body; Zhang & Deharveng (2015) to trunk specialized chaetae (S-chaetae).
Symbols used to depict the chaetotaxy are presented in Fig. 7. Chaetae of uncertain homology are followed by a
question mark (?).

Abbreviations used in the text: Abd—abdominal segment, Ant—antennal segment, mac—macrochaeta(e),
mes—mesochaeta(e), mic—microchaeta(e), sens—sensilla(e), Th—thoracic segment.

Systematics

Family Paronellidae Bérner, 1913 sensu Absolon & Ksenemann, 1942
Subfamily Paronellinae Bérner, 1913

Tribe Paronellini Bérner, 1906 sensu Soto-Adames ef al. 2014

Campylothorax plagatus sp. nov.
Figs 1-31

Type material. Holotype female on slide N° COLLE 056/INPA: Brazil, Amazonas, Presidente Figueiredo, AM-
270 road, km 18, waterfall of “Maroca” (02°00'08’S; 59°52'04°W), 166 m, 30.viii.2014, entomological aspirator,
NG Cipola & FGL Oliveira coll. Paratypes on slide N° COLLE 056A-G/INPA: 3 males and 4 females and 20
specimens in alcohol, same data as holotype. Paratypes on slide N° COLLE 056H/INPA: 1 male, same data as
holotype, except dish trap.

Diagnosis. Distinguished by abdomen III-1V with a transverse band of dark purple color; Th II chaetotaxy
with 6 mac in p3 complex; Abd II-III respectively with 2 (m3, m5) and 4 (m3, am6, pm6, p6) central mac; Abd
IV with 5 posterior central mac (A5, A6, B4, B5 and B6), and 5 lateral mac (E2, E3, F1, F2 and F3?); unguiculi 111
truncate, and dens with two distal rows of dorsal spines (Figs 1, 15, 18-20, 24-25, 29-30).

Description. Total length (head + trunk) of the holotype 3.9 mm. Habitus typically of paronellids (Fig. 1).
Specimen with dark purple color covering posteriorly to eyepatches, margin of Th II, Abd III with one transversal
band and abdomen IV with one on central region; coxa I-1I, femur I1I, and all tibiotarsi distally. Bluish brown
irregular pigment covering antennas, head and legs (Fig. 1). Body covered by different types of chaetae, sens,
bothriotricha and scales (Figs 2—7). Hyaline, denticulate, apically rounded or truncate scales covering the Ant I-II,
both faces of head, thorax, abdomen, legs, posterior face of the collophore, both faces of manubrium and anteriorly
dens (Figs 6, 26 and 30).

Head (Fig. 8). Ant III-IV missing in all specimens. Ant I dorsally with 7 mac and 9 basal spiny smooth mic
(Fig. 9). Eyes 8+8, G and H small, with ciliated chaetae (Figs 6 and 8). Dorsal chaetotaxy (Fig. 8); antennal series
‘An’ with 13—15 mac; anterior series ‘A’ with 5 chaetae, A3 as mac or mic; medio-ocellar series ‘M’ with 1 mac
present or absent (M1?); sutural series ‘S’ with 5 chaetae, S2-3, S4 and S5 as mac, S5i as mic; interocular series
with 5 chaetae; post-sutural series ‘Ps’ with 2 mic (Ps2, PsS); postoccipital anterior series ‘Pa’ with 2 chaetae, Pa5
as macrochaetae; postoccipital posterior series ‘Pp’ with one mic (PpS5?), plus 3 unnamed mic posteriorly. Ventral
chaetotaxy with 32 ciliated chaetae (Fig. 10), cephalic groove (CG) with 7 chaetae; medial postlabial (PLM) with 4
chaetae; external postlabial (PLE) with 3 chaetae. Prelabral and labral chaetae 4/ 5, 5, 4, all smooth, four anterior
labral (al-2), al as spine-like; five median (m0-2), and five posterior (p0-2) (Fig. 11). Basolateral and
basomedian field with chaetae M1 ciliated, and A1-5, M2, r, E, L1 and L2 smooth (Fig. 12). Labium with five
smooth proximal chaetae. Labial palp with five papillae (A-E), and with 0, 5, 0, 4, 4 guard chaetae, respectively;
papilla E with lateral process (L.p.) smaller than the papilla; papilla H (main hypostomal) with 2 accessorial
hypostomal chaetae (Fig. 13). Maxillary outer lobe with apical appendage and one basal chaeta smaller than the
apical, both smooth; sublobal plate without appendages (Fig. 14).

Thorax chaetotaxy. Th Il as in figure 15, with 5 anterolateral mac (excluding chaetal collar), 1 S-microchaeta
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(ms), and 1 anterolateral sens (al); posterior series ‘p’ with 9 chaetae, p3 complex with 6 mac, p4, p5S and p6 as
mic, plus 4 lateral chaetae. Th III as in figure 16; 4 central mac (a2, m4, p2, p3), 7 unnamed lateral mac, and
anterolateral sens (al).

© EHT=20.00kV Mag. = 360X
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FIGURES 1-6. Campylothorax plagatus sp. nov.: 1, habitus of a specimen in alcohol (Ant III-IV missing); 2,
tergal S-microchaeta of Th I, Abd I and III; 3, sens type I of Th Il to Abd V (except Abd 1); 4, sens type II of Abd

IV; 5, central chaetotaxy of Abd II; 6, SEM photograph of right head side. Scale bars (2—4): 5 um; scale bars (5): 10
pum.
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FIGURES 7-14. Campylothorax plagatus sp. nov.: 7, symbols used in detailed chaetotaxy schemes; 8, dorsal chaetotaxy of
head; 9, Ant I dorsal chaetotaxy (right); 10, ventral chaetotaxy of head; 11, prelabral and labral chaetotaxy; 12, basolateral and
basomedian field; 13, labial papillae; 14, maxillary palp.

Abdomen chaetotaxy. Abd | as in figure 17; series ‘m” with 3 central mic (m2—4); series ‘p’ with 1 mic (p6);
lateral region with 6 unnamed chaetae and 1 S-microchaeta (ms). Abd II as in figure 18; series ‘a’ with 2 mic
(a6-7) and 1 bothriotrichum (a5) with 4 accessory chaetae; series ‘m” with 4 chaetae, m3 and mS as mac, m6? as
mic, and m2 as bothriotrichum with 3 accessory chaetae; 1 anterosubmedial sens (as) present; series ‘p’ with 1 mic
(p6); lateral with about 10 chaetae. Abd Il as in figure 19; series ‘a’ with 1 bothriotrichum (a5); series ‘m’ with 5
chaetae, m3, am6 and pm6 as mac, m2 and m5 as bothriotricha; series ‘p’ with 1 mac (p6); 1 anterosubmedial sens
(as), 1 S-microchaeta (ms), and 6 unnamed mes present. Abd IV as in figure 20; series ‘A’ with 4 mac (A0?-A1,
A5-6); series ‘B’ with 3 mac (B4-6); series ‘C’ with 3 mic (C2—4); series ‘T’ with 5 chaetae, T2 and T4 as
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FIGURES 15-21. Campylothorax plagatus sp. nov.: dorsal chaetotaxy; 15, Th II; 16, Th III; 17, Abd I; 18, Abd II; 19, Abd
I1I; 20, Abd 1V; 21, Abd V.
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FIGURES 22-31. Campylothorax plagatus sp. nov.: 22, trochanter I chaetotaxy; 23, trochanteral organ; 24, foot I complex;
25, foot 111 complex; 26, collophore; 27, male genital plate and sperm duct; 28, manubrial plate; 29, dental spines chaetotaxy;

30, distal dens and mucro (lateral view); 31, mucro (dorsal view).
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bothriotricha, TS as mic, and T6 and T7 as mes; series ‘D’ with 2—3 mes (D1?-3?), D1? present or absent; series
‘E” with 4 chaetae, E2-3 as mac; series ‘F’ with 3 mac (F1-3?); series ‘Fe’ with 1 mes (Fe2), plus 7 mes and 3 mic
laterally; 1 anterosubmedial sens (as) type I, 6 sens type Il (ps and 5 unnamed), and 13 mes posteriorly present.
Abd V as in figure 21; series ‘a’ with 4 chaetae, a5 and a6 as mac plus 1 anterosubmedial sens (as); series ‘m’ with
3 mac (m2-3, m5) and 1 mes (mSe); posteroanterior series ‘pa’ with 3—4 chaetae (p4a—Sa, p6ai, p6ae), pda
present or absent; series ‘p’ with 3 mac (p1, p3—4), 1 mes (p5), and 2 accessory sens (acc.p4 and acc.pS) present.

Legs. Trochanter [ with one group of 18 ciliated chaetae (Fig. 22). Trochanteral organ with approximately 40
spine-like chaetae (Fig. 23). Tenent hairs capitate with smooth edges. Unguis with four inner teeth, one pair basal
teeth, and two unpaired teeth (median and distal), plus two long dorsal teeth. Unguiculi trilamelate, one lamella
truncate, two acuminate, with smooth edges, unguiculi I-1I short, 111 long (Figs 24-25).

Collophore. Anterior face with 3 long and 2 short ciliated chaetae; posterior face with about 66 ciliated
chaetae; lateral face with 28 chaetae, 26 smooth and 2 ciliated (Fig. 26).

Genital plate of male circinate with 12 surrounding ciliated chaetae, longitudinal genital opening with 10
sclerotic lobes (Fig. 27).

Furcula. Manubrial plate with 4 ciliated chaetae and 3 pseudopores (Fig. 28). Dens dorsally with an internal
row of 44—47 ciliated spines and an external row of 5 distal ciliated spines (Fig. 29). Mucro with 5 teeth, 4 apical
(vl,il, ap and d) and 1 basal (v2) (Figs 30-31).

Etymology. Refers to the color pattern streaked (from Latin: plagaf) on abdomen III and IV (Fig. 1).

Distribution and habitat. Campylothorax plagatus sp. nov. probably is a epiedaphic species because it was
found on the litter in waterfall bank of "Maroca", Amazon phytogeographic domain, Amazonas State, North
Brazilian, Good’s biogeographic zone 26 of Neotropical region (Good 1974). The climate of the area following the
Koppen-Geiger system is ”Am” tropical wet (or monsoon) climate, characterized by wet and dry seasons (Kottek et
al. 2006). This is the first species of Campylothorax originally described from Brazilian Amazon.

Remarks. Campylothorax plagatus sp. nov. resembles C. cubanus Gruia, 1983 from Cuba, by abdomen color
with two transverse bands, but the new species differs by one of these bands on the Abd III (Fig. 1), while in C.
cubanus both bands on Abd IV (see Gruia 1983, pg. 203).

The new species also resembles C. cubanus by dorsal chaetotaxy of Th I1I to Abd 111 (Figs 16-19), but differs
by head chaetotaxy with or without M1? mac (absent in C. cubanus); Th Il with 6 mac in p3 complex. (7 in C.
cubanus); Abd 1V with 5 posterior central mac (A5—6, B4-6) and 5 lateral mac (E2-3, F1-3?), while in C. cubanus
are 6 mac in both regions (Figs 8, 15, 20). Another characteristics of C. plagatus sp. nov. that also differs is:
trocanteral organ with 40 spine-like chaetae (21 in C. cubanus), unguis with one unpaired apical tooth (absent in C.
cubanus), unguiculi 111 truncate (lanceolate in C. cubanus), two rows of dental spines (one in C. cubanus), and
mucro more longer than C. cubanus (Figs 23-25, 29, 30-31).

Key to world species of the genus Campylothorax

1 Th II with at least 6 posterior mac; Th Il apically round . ... ... ... ... . i 2
- Th II with 2 posterior mac; Th III apically conic ................. C. notidanus Soto-Adames, 2016; Dominican Republic
2 Body with varied color or devoid; Abd IV with up to 6 median central mac orabsent ............................... 3
- Body anteriorly and dens black; Abd IV with 6-9 median central mac. . .. ... C. melanocephalus Mitra & Dallai, 1980; Zaire
3 Body color completely dark blue . . ... ... 4
- Body color pattern varied, absent or with transverse or longitudinal bands on Abd III-IV (Fig. 1) ..................... 6
4 Sutural series of head with S2 and S3mac (Fig. 8) .. ... .. . 5
- Sutural series of head devoid of S2and S3mac ............ ... .. ... .. ...... C. mitrai Bellini & Meneses, 2012; Brazil
5 Abd IV with 5 lateral mac; unguis without unpaired tooth. . .. .. .. C. dominicanus Soto-Adames, 2016; Dominican Republic
- Abd IV with 7-8 lateral mac; unguis with unpaired median tooth (Figs 24-25) ................ C. sabanus (Wray, 1953)**
6 Abd IV color with transverse bands (Fig. 1) ... ... 7
- Abd IV without transverse bands; body color diffuse, absent or with longitudinal bands from Th I to Abd IV ........... 12
7 Abd IV with 1 transverse band (Fig. 1). .. ... o e e 8
- Abd IV with 2 transverse bands; Cuba . .. ........ ... . i C. cubanus Gruia, 1983; Puerto Rico
8 Abd III without transverse bands; unguiculi Il lanceolate. . .. ... .. .. .. e 9
- Abd III with 1 transverse bands; unguiculi III truncate (Figs 1,25). ... ... oot e 10
9 Abd IV with 6 anterior central mac on one transverse row and 7 posterior central mac ... C. cinctus Schott, 1927; Cameroon
- Abd IV without transverse row of mac and 4 posterior central mac. . ........... C. cassagnaui Mitra & Dallai, 1980; Brazil
10 Abd IV with slim complete transverse band; Abd IV with 5 or less posterior central mac (Figs 1,20) ................. 11
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- Abd IV with irregular transverse band occupying more than half of the segment; Abd IV with 6 posterior central mac. . . .. ..
.................................................................... C. sabanus (Wray, 1953)**; Puerto Rico
11 Dorsal head without SSi mac; Abd IV with 5 lateral mac; dens with 2 row of distal spines (Figs 3, 15,24) ................
.............................................................................. C. plagatus sp. nov. ; Brazil
- Dorsal head with S5i mac; Abd IV with 8 lateral mac or more; dens with 1 row of distal spines. ........................
........................................................ C. viruaensis Santos, Cipola & Bellini; Brazil (in press)

12 Body color diffuse or with longitudinal bands . . . ... ... . 13
- Body without pigment; Th II with 6 posteriormac. .............. C. hexosetosus Soto-Adames, 2016; Dominican Republic
13 Abd V-VIWIth pIgment . . . ..o 14
- Abd V=VIdepigmented . . ... ... e e e 15

14 Body color with longitudinal band laterally on Th II to abd IV; furcula with dark pigment . . C. schaefferi Borner, 1906; Brazil
- Body color completely diffuse, Th II fully pigmented; furcula depigmented; Puerto Rico .. C. sabanus (Wray, 1953)"?; Brazil
15 Dens with 1 row of dental spines .......... ... i C. longicornis Schétt, 1893; Cameroon
- Dens with 2 row of dental spines ............ ...t C. camelinus Womersley, 1930; Guiana

Notes of color pattern variation of C. sabanus: "Wray 1953; ®Mitra & Dallai 1980; ®Mari Mutt 1987; “Soto-Adames 2016.

Discussion

The idiochaetotaxy is currently the most effective way to differentiate genera within Paronellini due to the specific
pattern of each genus (see Mitra & Dallai 1980; Mitra 1993; Soto-Adames et al. 2014).

Nevertheless, the chaetotaxy of Campylothorax is still neglected in the Neotropical region, since C. camelinus
Womersley, 1930 from Guiana and C. schaefferi Borner, 1906 from Brazil (see Mitra & Dallai 1980), are still
identified only by color pattern. Therefore, these species should be revised to elucidate the chaetotaxy and
compared with other species of Campylothorax. As an example, the African species C. cinctus, C. longicornis and
C. melanocephalus have one transverse row of central mac., while in Neotropical species such as C. plagatus sp.
nov. (Fig. 20), C. sabana and C. mitrai this row is absent (see Mitra & Dallai 1980; Bellini & Meneses 2012).

The specialized tergal chaetae, (S-chaeta) of Th II to Abd V, has also been relevant to compare the generic
relationships and species within Entomobryoidea (Zhang & Deharveng 2015; Zhang et al. 2015). In C. plagatus sp.
nov. this tergal patternis 1, 1/ 0, 1, 1, 7, 3 (sens) and 1, 0] 1, 0, 1, 0, 0 (ms) (Figs 15-21), corroborates the same
pattern (except Abd IV omitted) recently revealed in four species of Campylothorax (see Soto-Adames 2016).

The dorsal chaetotaxy pattern, including the S-chaetae, should be elucidated in the other species of
Campylothorax described in order to establish the relationships within Paronellini.

Acknowledgements

We thank Msc. Pedro R. Bartholomay for the help with English. CAPES Pro-Equipamentos (Dra. Neusa Hamada/
CNPq, INPA) and Laboratoério de Sistematica e Ecologia de Invertebrados do Solo (Dra. Elizabeth F. Chilson/
CBio, INPA), for logistic support of images. The first author is granted by CNPq. The second author is granted by
FAPESP, Sio Paulo Research Foundation, #2013/26335-9/ #2011/09477-9.

References

Abrantes, E.A., Bellini, B.C., Bernardo, A.N., Fernandes, L.H., Mendonga, M.C., Oliveira, E.P., Queiroz, G.C., Sautter, K.D.,
Silveira, T.C. & Zeppelini, D. (2012) Errata Corrigenda and update for the “Synthesis of Brazilian Collembola: an update
to the species list.” ABRANTES et al. (2010), Zootaxa, 2388, 1-22. Zootaxa, 3168, 1-21.

Absolon, K. & Ksenemann, M. (1942) Troglopedetini. Vergleichende Studie iiber eine altertiimliche hohlenbewohnende
Kollembolengruppe aus den dinarischen Karstgebieten. Studien aus dem Gebiete der allgemeinen Karstforschung, der
wissenschaftlichen Hohlenkunde, der Eiszeitforschung und den Nachbargebieten, 16, 5-57.

Bellini, B.C. & Meneses, L.F. (2012) A new species of Campylothorax (Collembola: Entomobryoidea: Paronellidae) from the
state of Alagoas, Brazil. Zoologia, 29 (5), 451-454.

Bellinger, P.F., Christiansen, K.A. & Janssens, F. (1996-2015) Checklist of the Collembola of the World. Available from: http:/
/www.collembola.org (accessed 2 October 2015)

494 - Zootaxa 4109 (4) © 2016 Magnolia Press CIPOLA & OLIVEIRA



Bonet, F. (1931) Estudios sobre colémbolos cavernicolas con especial referencia a los de la fauna Espafiola. Memorias de la
Socidad Espaiiola de Historia Natural, 14, 231-403.

Borner, C. (1906) Das system der Collembolen nebst Beschreibung neuer Collembolen des Hamburger Naturhistorischen
Museums. Mitteilungen aus dem Naturhistorischen Museum in Hamburg, 23, 147—188.

Borner, C. (1913) Die Familien der Collembolen. Zoologischen Anzeiger, 61 (7), 315-322.

Cassagnau, P. (1963) Collemboles d’Amérique du Sud, II. Orchesellini, Paronellinae, Cyphoderinae. Biologie de I"Amérique
Australe, 2, 127-148.

Fjellberg, A. (1999) The Labial Palp in Collembola. Zoologischer Anzeiger, 237, 309-330.

Gisin, H. (1964) Collemboles d'Europe. VII. Revue Suisse de Zoologie, 71 (36), 649—678.

Good, R. (1974) The geography of flowering plants. 4" Edition. Longman Group, London, 574 pp.

Gruia, M.M. (1983) Collemboles Arthropléones de Cuba récoltés par les expéditions cubano-roumaines en 1969-1973, II.
Resultats des Expéditions Biospéologiques Cubano-Roumaines a Cuba, Academia Republicii Socialiste Romdnia, 4,
191-205.

Kottek, M., Grieser, J., Beck, C., Rudolf, B. & Rubel, F. (2006) World map of the Koppen-Geiger climate classification
updated. Meteorologische Zeitschrift, 15, 259-263.
http://dx.doi.org/10.1127/0941-2948/2006/0130

Mari Mutt, J. (1987) Puerto Rican species of Paronellidae (Insecta: Collembola). Caribbean Journal of Science, 23, 400—416.

Mitra, S.K. (1993) Chaetotaxy, phylogeny and biogeography of Paronellinae (Collembola: Entomobryidae). Records of the
Zoological Survey of India, Occasional Papers, 154, 1-100.

Mitra, S.K. & Dallai, R. (1980) Studies of the genus Campylothorax Schott, 1893 (Collembola Entomobryidae Paronellinae)
with the description of a new species from Zaire. Italian Journal of Zoology, 9, 273-321.

Santos, I.P.S., Cipola, N.G,, Morais, J.W. & Bellini, B.C. (2016) New species of Campylothorax Schott (Collembola:
Paronellidae: Paronellianae) from Northern Brazil. Revista Brasileira de Zoologia. [in press]

Schott, H. (1893) Beitrage zur kenntnis der insektenfauna von Kamerun. Bihang till Kongliga Svenska Vetenskaps-akademiens
Handlingar, 19, 5-28.

Schott, H. (1927) Kamerunische Collembola. Medd. Linkdping hogre allm. ldrverks redogorelse, 5, 1-40, pls. 5.

Soto-Adames, F.N. (2016) Chaetotaxy of first-instar Campylothorax sabanus (Wray), and description of three new
Campylothorax species from Hispaniola (Collembola, Paronellidae). Journal of Natural History, 1-30.
http://dx.doi.org/10.1080/00222933.2016.1145272

Soto-Adames, F.N., Jordana, R. & Baquero, H. (2014) Comparative analysis of the dorsal chaetotaxy of Troglopedetes,
Trogolaphysa, and Campylothorax supports the synonymization of tribes Paronellini and Troglopedetini (Collembola:
Paronellidae). Journal of Insect Science, 14, 1-16.
http://dx.doi.org/10.1093/jisesa/ieul 40

Szeptycki, A. (1979) Chaetotaxy of the Entomobryidae and its phylogenetical significance. Morpho-systematic studies on
Collembola. IV. Polska Akademia Nauk, Zak®ad Zoologii Systematycznej i Docewiadczalnej, Pafistwowe Wydawnictwo
Naukowe, Warszawa, Krakéw, 219 pp.

Womersley, H. (1930) On the Apterygota collected in british Guiana by the Oxford University Expedition, 1929. Annals &
Magazine of Natural History Series 10, 6, 305-316.

Wray, D.L. (1953) New Collembola from Puerto Rico. The Journal of Agriculture of the University of Puerto Rico, 37 (2),
140-150.

Zhang, F. & Deharveng, L. (2015) Systematic revision of Entomobryidae (Collembola) by integrating molecular and new
morphological evidence. Zoologica Scripta, 44, 298-311.
http://dx.doi.org/10.1111/zsc.12100

Zhang, F., Sun, D.-D., Yu, D.-Y. & Wang, B-X. (2015) Molecular phylogeny supports S-chaetae as a key character better than
jumping organs and body scales in classification of Entomobryoidea (Collembola). Scientific Reports, 5 (12471), 1-12.
http://dx.doi.org/10.1038/srep12471

NEW CAMPYLOTHORAX FROM AMAZON WITH IDENTIFICATION KEY Zootaxa 4109 (4) © 2016 Magnolia Press - 495



	Abstract
	Introduction
	Material and methods
	Systematics
	Family Paronellidae Börner, 1913 sensu Absolon & Ksenemann, 1942
	Subfamily Paronellinae Börner, 1913
	Tribe Paronellini Börner, 1906 sensu Soto-Adames et al. 2014
	Campylothorax plagatus sp. nov.
	Key to world species of the genus Campylothorax
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


