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Abstract

The status of Heteromurini Absolon & Ksenemann is analyzed and a new diagnosis is proposed to the tribe. New chaeto-

taxic characteres were added to distinguish Dicranocentrus Schött and Pseudodicranocentrus Mari Mutt. Alloscopus

Börner, Heteromurtrella Mari Mutt and Verhoeffiella Absolon, originally proposed as subgenera of Heteromurus Wankel,

are reviewed and a new diagnosis and generic status are proposed. The presence of the postantennal organ becomes the 

main characteristic to distinguish Alloscopus (present) and Heteromurtrella (absent). Alloscopus yosiius Mari Mutt, ante-

riorly synonymized with Alloscopus tenuicornis Börner, is revalidated. The absence of S0 macrochaeta on head of Heter-

omurus is reported now as a characteristic also shared with Heteromurtrella. Heteromurtrella zairensis Tshelnokov comb. 

nov. is transferred from Heteromurus by the presence of macrochaetae on abdomen I. Heteromurtrella anae sp. nov. from 

Brazilian Amazon is described and illustrated, including detailed dorsal chaetotaxy. This is the first record of Hetero-

murtrella in Brazil. Heteromurus now has 17, Alloscopus 10 and Heteromurtrella 20 valid species worldwide. An identi-

fication key and diagnosis for the six genera of Heteromurini and species of Alloscopus and Heteromurtrella are provided.
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Introduction

Heteromurini Absolon & Ksenemann, 1942 is a tribe of entomobryds widely distributed in the world and highly 
diverse in the tropics, currently with about 120 described species (Bellinger et al. 1996–2015). Traditionally 
Heteromurini species are distinguished from other tribes by the presence of strongly striated apically rounded or 
truncate scales on body and five antennal segments (Mari Mutt 1980a), but other current classification suggests that 
some members of the tribe are devoid of scales (Soto-Adames et al. 2008). However Zhang et al. (2014) recently 
proposed a new classification for Heteromurini, suggesting these characteristics appeared independently from other 
Entomobryidae and therefore added Dicranocentrus Schött, 1893 and Pseudodicranocentrus Mari Mutt, 1981 
(in:1981b) in Heteromurini (Zhang et al. 2014, Zhang & Deharveng 2015).

Heteromurus Wankel, 1860 is the type genus of Heteromurini, with 54 described species widely distributed 
(Bellinger et al. 2015). Pantropical taxa as Alloscopus Börner, 1906, Heteromurtrella Mari Mutt, 1979 (in: 1979b) 
and Verhoeffiella Absolon, 1900 restricted to Africa and Europe, are ambiguously considered as: generic levels of 
Heteromurini (Thibaud & Massoud 1973, Hopkin 1997, Soto-Adames et al. 2008); or subgenera of Heteromurus 
(Mari Mutt 1977, 1980a, Lučić et al. 2007b, 2008). 

At the same time, the diagnoses of these taxa are confusing. For example, in Alloscopus Mari Mutt the 
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presence of spines on dens is diagnostic, but they also occur in some species of Heteromurtrella, which is 
originally diagnosed by the absent of such spines (Mari Mutt 1979b, 1983, 1985a, 1985d). The same occurs with 
Heteromurus that is diagnosed by absent of S0 head macrochaeta, although this chaeta is also absent in some 
species of Heteromurtrella (Barra 1968; Mari Mutt 1979b, 1980b).

Therefore the taxonomic position and diagnosis of part of Heteromurini taxa needs to be re-evaluated and 
established in the light of current taxonomical knowledge.

Herein we provide: a new diagnosis for Heteromurini including its new status, an identification key and 
revised diagnoses for the current genera of the tribe, an identification key for the species of Alloscopus and 
Heteromurtrella and the description of a new species of Heteromurtrella from Brazil, including its detailed dorsal 
chaetotaxy.

Material and methods

The analyses of morphological characteristics were based on original descriptions and redescriptions. The 
nomenclature of the head dorsal chaetotaxy applied on the genera of Heteromurini is based in Mari Mutt (1979a) 
and Soto-Adames (2008) and body dorsal chaetotaxy follows Szeptycki (1979) based in secondary and primary 
chaetae of Heteromurus. Concerning some possible confusing characters, on head we named the sutural chaetae 
S0–S7, following Mari Mutt (1979a), and on Th II we labeled the three linear chaetae under the pseudopore as p1, 
p2 and p3 (as shown in Figs 11–12, 31) following Szeptycki (1979, pg. 137). The labial chaetotaxy system used in 
Alloscopus and Heteromurtrella follows Gisin (1964).

The description of the new species of Heteromurtrella follows Zhang & Deharveng (2015) for trunk 
specialized chaetae (S-chaetae). The subcoxae chaetotaxy follows Yosii (1959) based in Lepidocyrtus and labial 
papillae follows Fjellberg (1999). 

The specimens of the new species were collected in fragments of Amazon Forest of “Reserva Ducke”, 
Amazonas State, Northern Brazil, from Berlese extractors. Specimens were firstly preserved in 92% ethanol and 
latter mounted on glass slides in Hoyer’s medium following the procedures described by Bonet (1931). Specimens 
were photographed in ethanol gel using a stereomicroscope (M165C) attached to a DFC420 digital camera. 
Photographs were digitally corrected using Application Suite V3.4.1. The material examined is deposited in the 
Invertebrate Collection of the Instituto Nacional de Pesquisas da Amazônia (INPA), Manaus, Amazonas, Brazil. 

Abbreviations: Ant––antennae; Abd––abdomen; mac––macrochaeta(e); PAO––postantennal organ; PLQ–– 
Post-labial quadrangle; Th––Thorax. Symbols used to depict the chaetotaxy are presented in Figure 29. Chaetae of 
uncertain homology are followed by a question mark (?). 

Systematics

Family Entomobryidae Tömösvary, 1882

Subfamily Heteromurinae sensu Zhang & Deharveng, 2015

Tribus: Heteromurini Absolon & Ksenemann, 1942

Diagnosis. Strongly striated apically rounded or truncate scales present on body, antennae, legs and furcula (Figs 
24–28); Ant with 5 (Ant I subdivided in Ia and Ib) or 6 segments (Ant II also subdivided in IIa and IIb), Ant III–IV 
annulated or not (Figs 1–3); eyes 0+0 to 3+3, 6+6 or 8+8; PLQ with 2+2 chaetae (Figs 19–21); PAO present or 
absent (more common) (Fig. 8); head dorsal macrochaetotaxy with or without mac in series postsutural (Ps) and 
postoccipital (Pa, Pm and Pp) (Fig. 8); body dorsal mac reduced (e.g. Heteromurus s. lat.) or relatively dense (e.g. 
Dicranocentrus and Pseudodicranocentrus); Abd II–IV bothriotricha formula 2, 3, 2 (Figs 11–12); Th II to Abd V 
with S-chaeta formula 1, 0|  1, 0, 1, 0, 0 (ms) and 2, 2| 1, 3, 3, - , 3(4) (Figs 31–36, 38); Abd IV 1.2–1.5 times the 
lenght of Abd III in the midline (Figs 2–3, 22); trochanteral organ with at least 12 spine-like chaetae (Fig. 56); 
dental spines present or absent (Figs 15, 17); mucro bidentate with or without basal spine (Fig. 18). 

Remarks. Heteromurini resembles other tribes of Entomobryidae as Orchesellini (Orchesellinae) and 
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Mastigocerini (Heteromurininae) by Ant with 5–6 segments, trochanteral organ with more than 15 chaetae, Th II to 
Abd III with S-chaeta (ms) formula 1, 0|  1, 0, 1, and mucro bidentate (see Zhang & Deharveng 2015). However the 
Heteromurini is distinguished from these tribes by presence of scales apically rounded or truncate on body, while in 
Mastigocerini scales are fusiform and in Orchesellini they are absent. Also, the chaetotaxy of tergal sensilla is 33-
3(4) in Abd II–V of Heteromurini and Mastigocerini, while in Orchesellini the number is higher (see Zhang & 
Deharveng 2015).

In Heteromurini several characteristics are shared and can add support to the diagnosis of the tribe as: four 
prelabral chaetae, generally simple and smooth (Figs 10, 44), with exception of Pseudodicranocentrus in which 
they are bifurcate (see Mari Mutt 1981b); labral formula 4, 5, 5, smooth chaetae, four anterior chaetae (a1–a2), five 
median (m0–m2) and five posterior (p0–p2) (Fig. 45); head dorsal macrochaetotaxy with up to 8 series of chaetae 
(An, A, M, S, Ps, Pa, Pm, Pp), M, Ps, Pa; Pm and Pp present or absent (Figs 8, 30); tibiotarsi with or without rows 
of smooth chaetae; tenent hairs apically acuminate or capitate; unguis with one (medial) or two (medial and apical) 
unpaired teeth present or absent; unguiculi acuminate with or without outer tooth (Figs 12–14, 57–58); posterior 
face of manubrium and dens with or without rows of smooth chaetae (Fig 60) (Tab. 1) (Mari Mutt 1979a, 1979b, 
1980b & c, 1981b, 1985d).

Key to world genera of Heteromurini

1 Antennae with 6 segments, Ant II subdivided (IIa and IIb); unguis with two paired basal inner teeth, never wing-like (Figs 1, 

13) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

- Antennae with 5 segments, Ant II not subdivided; unguis with two basal inner teeth or with two basal wing-like paired teeth 

(Figs 2, 13–14)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

2 Head with A1 and Ps2 mac; prelabral chaetae bifurcate; dens base commonly with 3 groups of circularly arranged compound 

spines; dental spines absent (Figs 8, 9, 15–17) . . . . . . . . . . . . . . . . . . . . . .  Pseudodicranocentrus Mari Mutt, 1981 (in: 1981b)

- Head without A1 and Ps2 mac; prelabral chaetae not bifurcate; dens base without compound spines; dental spines rows present 

or absent (Figs 8, 10, 15–17). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dicranocentrus Schött, 1893 

3 Ant III not annulated (Fig. 3)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

- Ant III annulated (Fig. 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Verhoeffiella Absolon, 1900

4 Abd I with at least 1+1 mac (Fig. 12)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

- Abd I without mac  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Heteromurus Wankel, 1860

5 Head posterior region without postoccipital mac; PAO present; dental spines always present (Figs 8, 15) . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alloscopus Börner, 1906

- Head posterior region with postoccipital mac; PAO absent; dental spines usually absent (Figs 8, 15, 38) . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Heteromurtrella Mari Mutt, 1979 (in: 1979b)

Genus Dicranocentrus Schött, 1893

Dicranocentrus Schött, 1893: 21–22. Type species: Dicranocentrus gracilis Schött, 1893: 23, pl. 7, figs 1–6 (orig. descr.).
Dicranocentrella Wray, 1953, synonymized by Salmon 1964: 131
Heteromuricus Imms, 1912, synonymized by Mari Mutt 1979a: 17

Diagnosis. Antennae with 6 segments, Ant III–IV annulated (Fig. 1); eyes 8+8; four smooth prelabral chaetae not 
bifurcated (Fig. 10); PLQ with smooth chaetae (Figs 19–21); head dorsal macrochaetotaxy without A1 and Ps2 
mac, S2 mac present (sundanensis group) or absent (other groups), postoccipital series (Pa, Pm and Pp) with up to 
9+9 mac (other groups) or absent (marias group) (Fig. 8); Th II–III respectively with 5+5 to 17+17 central mac and 
6+6 to 14+14 central mac; Abd I with 2+2 to 6+6 mac or absent; Abd II with 2+2 central mac (m3 and m3e); Abd 
III with 1+1 to 3+3 central mac (a2, m3 and m3e); Abd IV commonly with 2+2 to 5+5 central mac; Abd V with 4 
sensilla; unguis with two paired basal inner teeth (Fig. 13); dens base without groups of compound spines; dental 
spines present or absent (Figs 15–17); mucro with basal spine (Fig. 18; Tab. 1).

Distribution. Pantropical.
Remarks. Dicranocentrus resembles another genera of Heteromurini, specially Pseudodicranocentrus, by 

antennae with 6 segments, tibiotarsi with or without smooth chaetae rows; tenent hair apically acuminate or 
capitate, unguis with two paired basal inner teeth, and mucro with basal spine (see Mari Mutt 1979a, 1981b). 
However Dicranocentrus differs from this genus by reduction of dorsal macrochaetotaxy, as head without A1 and 
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Ps2 mac; Th II with one to three central mac (m1, m2 and m2i), while in Pseudodicranocentrus there are always 
three, Abd II without a2 mac, and Abd III without extra central mac, while in Pseudodicranocentrus all these mac 
are present (see Mari Mutt 1979a, pg. 41–47). Other characteristics which characterize Dicranocentrus are: 
prelabral chaetae simple (bicurcated in Pseudodicranocentrus (Mari Mutt 1981b)), dental base without compound 
spines (present in most Pseudodicranocentrus spp.), and dental spines usually present. The coloration patterns of 
Dicranocentrus and Pseudodicranocentrus are shared and specimens of both genera can present blue or violet 
pigments on body, or be depigmented (Mari Mutt 1979a; Mari Mutt 1981b; Bellini et al. 2013; Xu & Zhang 2014). 
Finally Dicranocentrus and Pseudodicranocentrus share similar empodial complex morphology: the unguis 
present one unpaired medial tooth (typical), and one unpaired apical tooth (which can be also be absent in both 
genera) (Mari Mutt 1979a; Mari Mutt 1981b). The unguiculi are lanceolate and generally with small outer tooth, 
although some Dicranocentrus species may rarely present an outer smooth edge (e.g. D. inermodentes (Uchida, 
1944); D. indicus and D. liuae Xu & Zhang 2014). 

The diagnosis of Dicranocentrus presented here does not include D. pilosus Mari Mutt, 1980 (in: Mari Mutt & 
Bhattacharjee, 1980), since this species has some distinct characteristics as head ‘M’ series with more than 5+5 
mac, ‘S’ series with an extra mac (S6i?) and Ps2 present; Th II with 5+5 central mac, Th II with 15+15 posterior 
mac; Th III with 14+14 mac; Abd II with 4+4 central mac (a2, a3, m3 and m3e); Abd IV with 10+10 central mac; 
unguis smooth, without paired teeth at baseline; and tenent hair very short (see Mari Mutt & Bhattacharjee 1980). 
Due to its particular morphology, D. pilosus possibly belongs to a new genus in need of a full revision to be 
described.

Genus Pseudodicranocentrus Mari Mutt, 1981

Pseudodicranocentrus Mari Mutt, 1981b: 91–93. Type species: Dicranocentrus circulatus, 1979: 21–22, figs 15, 39, 63, 90, 
103, Southern Mexico and Guatemala (orig. descr.).

Diagnosis. Antennae with 6 segments, Ant III–IV annulated (Fig. 1); eyes 8+8; four prelabral chaetae smooth and 
bifurcated (Fig. 9); chaetae of PLQ ciliated; head dorsal macrochaetotaxy with A1 and Ps2 mac, S2 mac absent 
(Fig. 8), postoccipital series (Pa, Pm and Pp) with more than 14+14 mac; Th II–III respectively with at least 17+17 
and 14+14 central mac; Abd I with 4+4 or 5+5 mac; Abd II with 3+3 central mac (a2, m3 and m3e); Abd III with 
3+3 or 4+4 central mac (a3, m3, m3e plus one unnamed); Abd IV with 7+7 to 8+8 central mac; unguis with two 
paired basal inner teeth; unguiculi lanceolate with outer tooth (Fig. 13); dental base with or without 3 groups of 
circularly arranged compound spines (Fig. 16); dens without spines; mucro with basal spine (Fig. 18; Tab. 1).

Distribution. Mexico and Guatemala.
Remarks. Pseudodicranocentrus is a small genus originated from the revision of Dicranocentrus, currently 

with three Neotropical species, mainly characterized by three features: prelabral chaetae bifurcate, head dorsal 
macrochaetotaxy with A1 and Ps2 mac and dental base generally with 3 groups of circularly arranged compound 
spines (Mari Mutt 1981b, 1984). This last characterized is present only in this genus, so the absence of such 
characteristic should be investigated in P. niger (see Mari Mutt, 1984).

The S-chaeta formula of Th II to Abd V in Pseudodicranocentrus is unknown, so this also needs to be 
investigated to clarify its relationship with Dicranocentrus and other Heteromurini. 

Other information on Pseudodicranocentrus see remarks of Dicranocentrus and Table 1.

Genus: Heteromurus Wankel, 1860

Heteromurus Wankel, 1860: 203. Type species: Heteromurus margaritarius Wankel, 1860: 203, synonymized as Podura nitida
Templeton, 1836: 94 by Bellinger & Ellis 1972: 213. 

Ptenura Templeton, 1842, synonymized by Bellinger & Ellis 1972: 212–214.
Templetonia Lubbock, 1862, synonymized by Theobald 1911: 11.
Euheteromurus Börner, 1901 synonymized by Salmon 1964: 131.
Heteromurodes Absolon, 1901 synonymized by Mari Mutt 1980b: 31.
Propemesira Salmon, 1942 synonymized by Salmon 1964: 131.
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Diagnosis. Antennae with 5 segments (Fig. 3), Ant IV annulated; eyes 0+0 to 3+3 or 8+8; PLQ with smooth or 
ciliated chaetae; head dorsal macrochaetotaxy without mac S0, S2 and Ps2, postoccipital series with 4+4, Pa3 and 
Pm3 present or absent (Fig. 8); Th II–III respectively with 6+6 to 9+9 and 4+4 central mac; Abd I without mac; 
Abd II with 2+2 central mac (m3 and m3e); Abd III with 0+0 to 2+2 central mac (m3 and m3e); Abd IV with 2+2 
central mac (A3 and B5), A6 absent (Fig. 11); Abd V with 3 sensilla; unguis with two paired basal inner teeth(Fig. 
13); unguiculi lanceolate with a small outer tooth; dens without spines; mucro with or without basal spine (Tab. 1).

Distribution. Holarctic.
Remarks. Heterumurus resembles Verhoeffiella in several characters such as: antennae with 5 segments, Ant 

IV annulated, head macrochaetotaxy without S0 mac, postoccipital series of head with 4+4 mac (pa2, Pa3, Pa5, 
Pp5), Abd I without mac and Abd V with 3 sensilla (see Mari Mutt 1980b, 1985b; Lukić et al. 2015). 

Currently the annulated of Ant III is the main characteristic to distinguish Heterumurus (absent) from 
Verhoeffiella (present) (see Lukić et al. 2015), although some characteristics can complement the diagnoses of both 
genera (Tab. 1). The overall chaetotaxy of Heterumurus and Verhoeffiella are quite similar, but the Abd IV of 
Heterumurus always has 2+2 mac (see Mari Mutt 1980b; Mari Mutt & Stomp 1980), while in Verhoeffiella may 
eventually have 3+3 mac (see Loksa & Bogojević 1967, pg. 146). Species as V. constantius Ćurčić & Lučić, 2007 
(in Lučić et al. 2007b), present the chaetotaxy of head to Abd II more complex (see Lucic et al. 2007b, pg. 71), so 
this should be investigated at the generic level.

The coloration pattern is variable in both genera, fully pigmented, restricted to antennae and eyepatches, or 
pigments totally absent on whole body (Martynova 1974; Mari Mutt 1980b; Nosek & Paoletti 1985; Lukic et al.
2015) 

Heteromurus has tibiotarsi with (e.g. H. nitidus (Templeton, 1836), H. peyerimhoffi Denis, 1937) or without 
(H. sexoculatus Brown, 1926) two or three rows of smooth chaetae, while Verhoeffiella presents two rows of 
smooth chaetae or these elements are totally absent (see Mari Mutt 1985b; Lukić et al. 2015). At last both genera 
can have two forms of unguis: robust with one paired basal inner teeth (H. gigans Mari Mutt & Stomp, 1980; V. 
longicornis); or slender with one pair of small teeth (V. dallai Nosek & Paoletti 1985). However, the tenent hair in 
Heteromurus is apically capitate (H. nitidus, H. major (Moniez, 1889)) or acuminate (H. noseki Mari Mutt & 
Stomp, 1980), while in Verhoeffiella is always acuminate (Nosek & Paoletti 1985). 

Genus Verhoeffiella Absolon, 1900

Typhlopodura (Verhoeffiella) Absolon, 1900: 429. Type species: Typhlopodura (Verhoeffiella) cavicola Absolon, 1900: 430–
431, fig. 2 (orig. descr.).

Verhoeffiella; Börner, 1903: 179 (key). 
Heteromurus (Verhoeffiella); Gisin, 1960: 237 (key).
Typhlopodura Absolon, 1900 synonymized by Mari Mutt 1980b: 31.

Diagnosis. Antennae with 5 segments, Ant III–IV annulated (Fig. 2); eyeless; PLQ with smooth chaetae; head 
dorsal macrochaetotaxy without mac S0 and S2, postoccipital series with 4+4 mac (Pa2, Pa5, Pm3 and Pp5), Pa3 
absent (Fig. 8); Th II–III respectively with with 7+7 to 9+9 and 4+4 central mac; Abd I without mac; Abd II with 
2+2 central mac (m3 and m3e); Abd III with 1+1 central mac (m3); Abd IV with 2+2 or 3+3 central mac and at 
least 4+4 lateral mac(Fig. 11); Abd V with 3 sensilla; tibiotarsi without smooth chaetae rows; tenent hair 
acuminate; unguis with two paired basal inner teeth(Fig. 13); manubrium posteriorly with rows of smooth chaetae; 
dens without spines; mucro with basal spine (Fig. 18; Tab. 1).

Distribution. Holarctic.
Remarks. Almost all Verhoeffiella species were identified by shape of the unguis teeth and presence of 

annulations on Ant III (Nosek & Paoletti 1985) so the species of thegenus should be investigated to reveal possible 
exclusive characters.

The record of Verhoeffiella Absolon, 1900 to Brazil in Bellini (2014) is incorrect and belongs to an epiedaphic 
eyed species of Heteromurini. This species resembles Verhoeffiella spp. in several diagnostic features (chaetotaxy 
not entirely evaluated) with exception of the presence of eyes.

Other information on Verhoeffiella see remarks of Heteromurus and Table 1.
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FIGURES 1–10. General morphology of Heteromurini: 1, antenna of Dicranocentrus marias (after Mari Mutt 1979b); 2,
habitus of Verhoeffiella longicornis (after Absolon 1900); 3, habitus of Heteromurtrella puertoricensis (after Mari Mutt 1979b);
4–6, Antenna V apex: 4, Alloscopus thailandensis (after Mari Mutt 1985b); 5, Alloscopus tihuiensis (after Mari Mutt 1985a); 6, 
Heteromurtrella mirifica (after Salmon 1954); 7, antenna V apical sensilla of Heteromurtrella stannardi (after Mari Mutt 
1980c); 8, head dorsal chaetotaxy of Heteromurini (modified of Alloscopus sensu Yoshii & Suhardjono 1989); 9–10, prelabral 
chaetotaxy: 9, Pseudodicranocentrus circulatus (after Mari Mutt 1981b), 10, Dicranocentrus luzonensis (after Mari Mutt 
1985c).
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FIGURES 11–18. General morphology of Heteromurini: 11–12 , dorsal chaetotaxy synthesis of Th II to Abd IV: 11, 
Alloscopus; 12, Heteromurtrella, black circles indicates present macrochaetae, open circles present or absent macrochaetae;
13–14, empodial complex III: 13, Dicranocentrus colombiensis (after Mari Mutt 1981b); 14, Heteromurtrella greensladeae
(after Mari Mutt 1987); 15, dens and mucro of Heteromurtrella tihuiensis (after Mari Mutt 1985a); 16, compound spines on 
dental lobe of Pseudodicranocentrus circulatus (after Mari Mutt 1981b); 17, dental spines of Alloscopus multispinatus
(modified of Mari Mutt 1982); 18, mucro of Dicranocentrus paramoense (after Mari Mutt 1983).
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FIGURES 19–21. Chaetotaxy scheme of the labial region: 19, symbols used in detailed chaetotaxy schemes; 20, Alloscopus;
21, Heteromurtrella.

Genus Alloscopus Börner, 1906

Heteromurus (Alloscopus) Börner, 1906: 177. Type species: Heteromurus (Alloscopus) tenuicornis Börner, 1906 (orig. descr.).
Alloscopus; Handschin 1928: 267.
Indoscopus Prabhoo, 1971, synonymized by Soto-Adames et al. 2008: 512

Diagnosis. Antennae with 5 segments, Ant IV annulated (Figs 2–3); eyes 0+0 to 3+3; PAO present (Fig. 8); PLQ 
with smooth or ciliated chaetae; head dorsal macrochaetotaxy with S0 mac, S2 absent, postoccipital series with Pa5 
mac present or absent (Fig. 8); Th II with 9+9 to 13+13 mac, p2p absent; Th III with 6+6 or 7+7 mac, p2e absent; 
Abd I with 3+3 mac (m2–4); Abd II–III with 1+1 central mac (m3); Abd IV with 2+2 central mac (A3 and A6) 
(Fig. 12); tenent hair acuminate; unguis with two basal wing-like teeth (Fig. 14); manubrium with rows of smooth 
chaetae; dental spines present; mucro with (Fig. 18) or without basal spine (Tab. 1–2).

Distribution. Pantropical.
Remarks. Alloscopus resembles other genera of Heteromurini as Heteromurus and Heteromurtrella by 

antennae with 5 segments, shorter than body, reduced macrochaetotaxy tibiotarsi with or without smooth chaetae 
rows, tenent hair generally acuminate and manubrium with smooth chaetae (see Tab. 2). However, Alloscopus can 
be distinguished from these genera by presence of PAO (absent in other genera), and dens always with spines rows 
(see Mari Mutt 1977, 1982, 1985d, Yoshii & Suhardjono 1989), although the latter characteristic can also be 
present in some species of Heteromurtrella (see Mari Mutt 1983, 1985a).

The dorsal macrochaetotaxy of Alloscopus differs by head with S0 mac (absent in Heteromurus and sometimes 
in Heteromurtrella), postoccipital series reduced, with no more than 1+1 (Pa5) mac. (3+3 or more in other genera); 
Th II–III lacking p2p and p2e mac respectively, and Abd II with 1+1 central mac (2+2 in Heteromurus) (Figs 8, 11; 
Tab. 1–3). 

The color in these genera is variable, although it is often absent in Alloscopus and present in other genera (Mari 
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Mutt 1980b, c). Furthermore the posterior labial row in Alloscopus presents 5 to 6 chaetae (Fig. 20; Tab. 2), while 
in Heteromurus the labial chaetotaxy is more variable (see Mari Mutt 1980b), and in Heteromurtrella there are 6 or 
more chaetae. 

Other generic characteristics are present in Tables 1 and 2.

Alloscopus aspinosus (Prabhoo, 1971) comb. nov.

Indoscopus aspinosus Prabhoo, 1971: 35, 37, figs 167–170, Kerala, India (orig. descr.). Mari Mutt, 1977: 248 (cit.)

Diagnosis. Presence of black pigmentation on eyepatches, 2+2 eyes; PAO semidivided; Th II with 9+9 mac (a5, 
m4, m4i, m4p, p1, p2, p2e, p3 and one unnamed); Th III with 3+3 mac (a4, p1 and p2); Abd I with 2+2 mac (m2–
3); Abd II with 1+1 mac (m3); Abd III with 4+4 mac (m3, am6, pm6 and p6) (Fig. 11); unguis without unpaired 
teeth (Fig. 14); unguiculi with smooth edges; mucro without basal spine (Tab. 2).

Distribution. India.

Alloscopus deharvengi Mari Mutt, 1985

Heteromurus (Alloscopus) deharvengi Mari Mutt, 1985d: 338, figs 17–22, Wau, Papua New Guinea (orig. descr.).

Diagnosis. Eyes and pigmentation absent; Ant IV with one simple pin projection (Fig. 4); PAO small and irregular; 
head ‘A’ series with 5 mac (A0, A2–A5), ‘M’ series with 3+3 mac (M1–3), Pa5 mac Absent (Fig. 8); Th II with 
12+12 mac (a5, m1–2, m4, m4i, m4p, p1, p1p, p2, p2e, p3 and p5); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I 
with 3+3 mac (m2–4); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV with 2+2 
central mac (A3 and A6) (Fig. 11); tibiotarsi with two rows of smooth chaetae; unguis without unpaired teeth; 
unguiculi with outer tooth (Fig. 14); manubrium with two rows of 4 smooth chaetae; dens with 3–5 spines in one 
row (Tab. 2).

Distribution. Papua New Guinea.

Alloscopus fallax Yoshii & Suhardjono, 1992

Heteromurus (Alloscopus) fallax Yoshii & Suhardjono, 1992: 35–36, figs 20A–H, Indonesia (orig. descr.).

Diagnosis. Eyes 1+1; PAO semidivided; head ‘A’ series with 5 mac (A0, A2–A5), ‘M’ series with 1+1 mac (M1); 
Pa5 mac absent (Fig. 8); Th II with 13+13 mac (a5, m1–2, m4, m4i, m4p, p1, p1p, p2, p2e, p3, p3p and p5); Th III 
with 7+7 mac (a1–2, a4–5, p1–3); Abd I with 3+3 mac (m2–4); Abd II with 1+1 mac (m3) (Fig. 11); tibiotarsi 
without smooth chaetae rows; unguis without unpaired teeth; unguiculi with smooth edges (Fig. 14); manubrium 
with two rows of 3 smooth chaetae; dens with 8 spines in one row; mucro without basal spine (Tab. 2).

Distribution. Indonesia.

Alloscopus multispinatus Mari Mutt, 1982

Heteromurus (Alloscopus) multispinatus Mari Mutt, 1982: 86–89, figs 2–17, Guinea New Papua (orig. descr.). Mari Mutt 
1985d: 338, 341, figs 23–28, Musgrave River, Guinea New Papua (descr.).

Alloscopus multispinatus; Yoshii & Suhardjono 1992: 34–35, figs 19A–H, Ternate, Indonesia (descr.).

Diagnosis. Black pigmentation on 1+1 eyes; Ant IV with one apical bulb; PAO semidivided or overlap; head ‘A’ 
series with 4 mac (A0, A2–A4), ‘M’ series with 3+3 mac (M1–M3), Pa5 mac present (Fig. 8); Th II with 11+11 or 
12+12 mac (a5, m1–2, m4, m4i, m4p, p1, p1p, p2, p2e, p3 and p5), m1 present or absent; Th III with 7+7 mac (a1–
2, a4–5, p1–3); Abd I with 3+3 mac (m2–4); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and p6); 
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Abd IV with 2+2 central mac (A3 and A6) (Fig. 11); tibiotarsi without smooth chaetae rows; unguis with one 
unpaired medial tooth; unguiculi with outer tooth; manubrium with two row of 3+3 or 4+4 smooth chaetae; dens 
with 27–55 spines in two rows (Fig. 17); mucro without basal spine (Tab. 2).

Distribution. Indonesia and Papua New Guinea.

Alloscopus spinosus (Prabhoo, 1971) comb. nov.

Indoscopus spinosus Prabhoo, 1971: 35, figs 163–166, Kerala, India (orig. descr.). Mari Mutt, 1977: 248 (cit.)

Diagnosis. Black pigmentation on 2+2 eyes; PAO semidivided; Th II with 8+8 mac (a5, m4, m4i, m4p, p1, p2, p2e 
and p3); Th III with 5+5 mac (a4–5, p1–3); Abd I with 2+2 mac (m2–3); Abd II with 1+1 mac (m3); Abd III with 
1+1 mac (m3) (Fig. 11); unguis without unpaired teeth (Fig. 14); unguiculi with smooth edges; mucro with basal 
spine (Fig. 18; Tab. 2).

Distribution. India.

Alloscopus strebeli Winter, 1966

Alloscopus strebeli Winter, 1966: figs 1–9, Rio Pastaza, Peru (orig. descr.). Winter 1963: 509, figs 36–45, Peru (nomen nudum). 
Izarra 1972: 539 (cit.).

Indoscopus strebeli; Mari Mutt, 1977: 248 (comb.). Mari Mutt 1982: 84 (cit.). 
Heteromurus (Alloscopus) cf. strebeli; Mari Mutt 1982: 91, Figs 36–45, Province Morona-Santiago, Ecuador (descr. and 

comb.). Najt et al. 1988: 558–560, Figs 22–28, Napo province, Ecuador (descr. and del.).

Diagnosis. Black pigmentation on 3+3 eyes; Ant IV with one bifurcated pin projection (Fig. 5); PAO divided; head 
‘A’ series with 4 mac (A0, A2–A4), ‘M’ series with 3+3 mac (M1–3) (Fig. 8); Th II with 11+11 mac (a5, m1–2, 
m4, m4i, m4p, p1, p2, p2e, p3 and p5); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I with 3+3 mac (m2–4); Abd II 
with 2+2 mac (m3 and m5); Abd III with 3+3 mac (m3, pm6 and p6) (Fig. 11); tibiotarsi without smooth chaetae; 
unguis with one unpaired medial tooth; manubrium with two rows of 3 smooth chaetae; dens with 4–6 spines in 
one row; mucro with basal spine (Fig. 18; Tab. 2).

Distribution. Peru and Ecuador.

Alloscopus tenuicornis Börner, 1906 

Heteromurus (Alloscopus) tenuicornis Börner, 1906: 177, Tjibodas, West Java, Indonesia (orig. descr.). 
Heteromurus tenuicornis; Imms, 1912: 120, Java, Indonesia (cat.).
Alloscopus tenuicornis; Handschin 1928: 267, Java and Sumatra, Indonesia (cat.). 

Diagnosis. Black pigmentation on 1+1 eyes; Ant IV without modifications; PAO semidivided; head ‘A’ series with 
5 mac (A0, A2–A5), ‘M’ series with 2+2 mac (M1–2); Pa5 mac present (Fig. 8); Th II with 11+11 or 12+12 mac 
(a5, m1–2, m4, m4i, m4p, p1, p1p, p2, p2e, p3 and p5), p1p present or absent; Th III with 6+6 or 7+7 mac (a1–2, 
a4–5, p1–3), a1 present or absent; Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 
3+3 mac (m3, pm6 and p6); Abd IV with 2+2 central mac (A3 and A6) (Fig. 11); tibiotarsi without smooth chaetae; 
unguiculi with outer tooth; manubrium with two rows of 4 smooth chaetae; dens with 5–14 spines in one row; 
mucro without basal spine (Tab. 2).

Distribution. Havaii, Indonesia, Micronesia, Papua New Guinea, Philippines and Sumatra.

Alloscopus thailandensis Mari Mutt, 1985

Heteromurus (Alloscopus) thailandensis Mari Mutt, 1985d: 336, figs 1–10, Chiang Dao, Thailand (orig. descr.)
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Diagnosis. Eyes and pigmentation absent; Ant IV with one simple pin projection; PAO overlap; head ‘A’ series 
with 5 mac (A0, A2–A5), ‘M’ series with 3+3 mac (M1–3), Pa5 mac absent (Fig. 8); Th II with 12+12 mac (a5, 
m1–2, m4, m4i, m4p, p1, p1p, p2, p2e, p3 and p5); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I with 3+3 mac 
(m2–4); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV with 2+2 central mac (A3 
and A6) (Fig. 11); tibiotarsi without smooth chaetae; unguis with two unpaired teeth; unguiculi with outer tooth; 
manubrium with two rows of 4 smooth chaetae; dens with 3–6 spines in one row; mucro without basal spine (Tab. 
2).

Distribution. Thailand.

Alloscopus tetracanthus Börner, 1906

Heteromurus (Alloscopus) tetracantha Börner, 1906: 177, Forest of Tjompea, Java, Indonesia (orig. descr.). 
Heteromurus tetracantha; Imms 1912: 120, Java, Indonesia (cat.).
Alloscopus tetracanthus; Handschin 1928: 267, Java, Indonesia (cat.).

Diagnosis. Black pigmentation on 1+1 eyes, Ant IV without modifications; PAO semidivided; head ‘A’ series with 
4 mac (A0, A2–A4), ‘M’ series with 3+3 mac (M1–3), Pa5 mac present (Fig. 8); Th II with 10+10 to 12+12 mac 
(a5, m1–2, m4, m4i, m4p, p1, p1p, p2, p2e, p3 e p5), m1 and p1p present or absent; Th III with 6+6 mac (a2, a4–5, 
p1–3); Abd I with 3+3 mac (m2–4); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV 
with 2+2 central mac (A3 and A6) (Fig. 11); tibiotarsi with two smooth chaetae rows; unguiculi with outer tooth; 
manubrium with two rows of 3+3 or 4+4 smooth chaetae; dens with 3–7 spines in one row; mucro without basal 
spine (Tab. 2).

Distribution. Australia, Indonesia, Malaysia, Singapore, Papua New Guinea, India, New Britain, Micronesia 
and Thailand.

Alloscopus yosiius Mari Mutt, 1985 status revalidated

Heteromurus (Alloscopus) yosiius Mari Mutt, 1985d: 336–338, figs 11–16, Java, Bogor, Indonesia (orig. descr.). Suhardjono 
1989: 19, Indonesia (cat.).

Heteromurus (Alloscopus) yosiius synonymized with Heteromurus (Alloscopus) tenuicornis Börner, 1906 by Yoshii & 
Suhardjono 1989: 64.

Diagnosis. Black pigmentation on 1+1 eyes; Ant IV without modifications; PAO semidivided or overlap; head ‘A’ 
series with 5 mac (A0, A2–A5), ‘M’ series with 2+2 mac (M1–2), Pa5 mac absent (Fig. 8); Th II with 11+11 mac 
(a5, m1–2, m4, m4i, m4p, p1, p2, p2e, p3 and p5); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I with 3+3 mac (m2–
4); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV with 2+2 central mac (A3 and A6) 
(Fig. 11); tibiotarsi without smooth chaetae; unguis without unpaired teeth; unguiculi with outer tooth (Fig. 14); 
manubrium with two rows of 4+4 (possibly also 5+5) smooth chaetae; dens with 6–10 spines in one row; mucro 
without basal spine (Tab. 2).

Distribution. Indonesia.
Remarks. Alloscopus yosiius, anteriorly synonymized with A. tenuicornis (sensu Yoshii & Suhardjono 1989), 

is herein revalidate by its distinct dorsal chaetotaxy when compared to the second species. The differences are in: 
head without Pa5 mac (present in H. tenuicornis); Th II–III respectively with 11+11 and 6+6 mac (up to 12+12 and 
7+7 in H. tenuicornis); Abd II without lateral mac (m5); and dental base without spines (present in H. tenuicornis).

Identification key for species of Alloscopus

1 Eyes absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

- Eyes present  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

2 Tibiotarsi I–III with two rows of smooth chaetae; unguis without unpaired teeth (Fig. 14); lateral anal valve with 2+2 smooth 

chaetae  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. deharvengi Mari Mutt, 1985
CIPOLA ET AL. 164  ·  Zootaxa 4084 (2)  © 2016 Magnolia Press



- Tibiotarsi I–III without smooth chaetae rows; unguis with two unpaired teeth (Fig. 13); lateral anal valve without smooth chae-

tae  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. thailandensis Mari Mutt, 1985

3 Eyes 1+1 or 2+2; dens base with 0+0 or 1+1 smooth chaetae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

- Eyes 3+3; dens base with 3+3 smooth chaetae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. strebeli Winter, 1966

4 Eyes 2+2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

- Eyes 1+1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

5 Th II–III respectively with 9+9 and 3+3 mac; mucro without basal spine . . . . . . . . . . . . . . . . . . . A. aspinosus (Prabhoo, 1971)

- Th II–III respectively with 8+8 and 5+5 mac; mucro with basal spine (Fig. 18)  . . . . . . . . . . . . . .  A. spinosus (Prabhoo, 1971)

6 Tibiotarsi without smooth chaetae rows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

- Tibiotarsi with two smooth chaetae rows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. tetracanthus Börner, 1906

7 Postoccipital anterior series of head with mac Pa5 (Fig. 8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

- Postoccipital anterior series of head without mac Pa5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

8 Head anterior series with A5 mac and medio-ocellar series without M3 mac; Abd II with 1+1 lateral mac (m5); trocanteral 

organ with up to 25 spine-like chaetae; dens dorsally with 5–14 spines in 1 row (Figs 8, 11, 15, 17). . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. tenuicornis Börner, 1906

- Head anterior series without A5 mac and medio-ocellar series with M3 mac; Abd II without lateral mac; trocanteral organ with 

30–40 spine-like chaetae; dens dorsally with 27–55 spines in 2 rows (Figs 8, 11, 15, 17) . . . A. multispinatus Mari Mutt, 1982

9 Head ‘M’ series with 1+1 mac (M1); Th II–III respectively with 13+13 and 7+7 mac; manubrium dorsally with 3+3 smooth 

chaetae (Figs 8, 11) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. fallax Yoshii & Suhardjono, 1992

- Head ‘M’ series with 2+2 mac (M1–2); Th II–III respectively with 11+11 and 6+6 mac; manubrium dorsally with 4+4 or 5+5 

smooth chaetae (Figs 8, 11)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. yosiius Mari Mutt, 1985

Genus Heteromurtrella Mari Mutt, 1979

Heteromurus (Heteromurtrella) Mari Mutt, 1979b: 214. Type species: Heteromurus (Heteromurtrella) puertoricensis Mari 
Mutt, 1979 (orig. descr.).

Heteromurtrella; Hopkin 1997: 213 (classification).

Diagnosis. Ant with 5 segments (Fig. 3), Ant IV annulated or not; eyes 0+0 to 2+2 or 6+6; PAO absent; PLQ with 
smooth chaetae (Fig. 21); head dorsal macrochaetotaxy with A0 (atypical), A2a, A5 and S0 present or absent, S2 
absent; postoccipital series with 3+3 to 6+6 mac (Pa2–3, Pa5, Pm3, Pp3 and Pp5), Pa2, Pm3 and Pp3 present or 
absent (Figs 8, 30); Th II chaetotaxy with 7+7 to 15+15 mac; Th III with 2+2 to 8+8 mac; Abd I with 1+1 to 3+3 
mac; Abd II with 1+1 or 2+2 mac; Abd III with 2+2 or 3+3 mac; Abd IV with up to 5+5 central mac present or 
absent, but never devoid, and 3+3 to 8+8 lateral mac, E3–4, F2 and Fe2–3 present or absent (Fig. 12); Abd V with 
3 sensilla (Fig. 38); tenent hair acuminate; unguis with two basal wing-like teeth (Fig. 14); manubrium with rows 
of smooth chaetae (Fig. 60); dens generally without spines; mucro with or without basal spine (Fig. 18; Tab. 1–3). 

Distribution. Pantropical.
Remarks. Some species of Heteromurtrella species resemble Alloscopus by the presence of dental spines, 

such as H. echinata (Mari Mutt, 1983) and H. tihuiensis (Mari Mutt, 1985), therefore these species may be 
confused between the two genera (see Liu & Li 1999, pg. 248; Bellinger et al. 2015). In the other hand 
Heteromurtrella is readily distinguished from Alloscopus by the absence of PAO (Fig. 8). Also, the dorsal 
chaetotaxy of Heteromurtrella differs by S0 mac present or absent (always present in Alloscopus), postoccipital 
series of head with at least 3+3 mac (Pa3?, Pa5, Pp5), Th II always with m1 and m2 mac and Abd IV with up to 
five mac (Ai3, A3, A6, B5, B6?), while in some species of Alloscopus these mac may be absent (see Prabhoo 1971: 
34; Mari Mutt 1977: 244). 

Heterumurtrella species can have the body with coloration variable, fully pigmented, or restricted black 
pigment to eyepatches, anterior head and antennae; diffuse or absent (Mari Mutt 1979b, 1980c).

Other generic characteristics are present on Tables 1 and 3.

Heteromurtrella abrupta (Salmon, 1951)

Ptenura abrupta Salmon, 1951: 137–138, figs 28–32, Singapore (orig. descr.). Salmon 1964: 478 (compared). 
Heteromurus (Heteromurtrella) abruptus; Mari Mutt 1979b: 214 (comb.). Mari Mutt 1980c: 22–23 (diagnosis).
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Diagnosis. Body with bluish pigmentation; eyepatches black on 6+6 eyes; unguis with one medial unpaired tooth; 
unguiculi with smooth edges; mucro with basal spine (Fig. 18; Tab. 3).

Distribution. Singapore.

Heteromurtrella affinis Mari Mutt, 1987

Heteromurus (Heteromurtrella) affinis Mari Mutt, 1987: 575, figs 12–13, Sulawesi, Indonesia (orig. descr.).

Diagnosis. Body with light orange pigment or pale; black pigmentation on 1+1 eyes; head ‘A’ series with 4 mac 
(A0, A2–A4), ‘M’ series with 2+2 mac (M1–2), ‘S’ series with S0 mac, postoccipital series with 5+5 mac (Pa2–3, 
Pa5, Pm3 and Pp5) (Fig. 8); Th II with 12+12 mac (a5, m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, p3 and p3p); Th III 
with 7+7 mac (a2, a4–5, p1–2, p2e and p3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd 
III with 3+3 mac (m3, pm6 and p6); Abd IV with 2+2 central mac (A3 and A6) and 3+3 lateral mac (D3, E2 and 
F1) (Fig. 12); unguis without unpaired teeth; unguiculi with outer tooth (Fig. 14); manubrium with two rows of 4 
smooth chaetae; mucro without basal spine (Tab. 3).

Distribution. Indonesia.

Heteromurtrella barrai Mari Mutt, 1979

Heteromurus (Heteromurtrella) barrai Mari Mutt, 1979b: 221–222, figs 2, 7, 12, Ipassa, Gabon (orig. descr.). Mari Mutt 
1980c: 11–12 (cit. et key).

Diagnosis. Body pale; black pigmentation on 2+2 eyes; head ‘A’ series with 5 mac (A0, A2–A5), ‘M’ series with 
3+3 mac (M1–3), ‘S’ series with S0 mac, postoccipital series with 3+3 mac (Pa3, Pa5 and Pm3) (Fig. 8); Th II with 
11+11 mac (a5, m1–2, m4, m4i, p1, p2, p2e, p3, p3p and p5); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I with 3+3 
mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV with 1+1 central 
mac (A3) and 6+6 lateral mac (D3, E2, E3, E4, F1–2) (Fig. 12); unguiculi with outer tooth; manubrium with two 
rows of 2 smooth chaetae; mucro with basal spine (Fig. 18; Tab. 3).

Distribution. Gabon.

Heteromurtrella caeca Najt, Thibaud & Mari Mutt, 1988

Heteromurus (Heteromurtrella) caecus Najt et al., 1988: 560–561, figs 29–38, Napo, Ecuador (orig. descr.). 

Diagnosis. Body and eyepatches pale, eyes absent; head ‘A’ series with 4 mac (A0, A2–A4), ‘M’ series with 2+2 
mac (M1–2), ‘S’ series with S0 mac, postoccipital series with 4+4 mac (Pa2–3, Pa5 and Pm3) (Fig. 8); Th II with 
12+12 mac (m1–2, m4, m4i, m4p, p1, p1p, p2, p2p, p2e, p3 and p3p); Th III with 7+7 mac (a2, a4–5, p1–2, p2e and 
p3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 3+3 mac (m3, pm6 and p6); Abd 
IV with 4+4 central mac (A3, A6, B5–B6?) and 7+7 lateral mac (D3, E2, E3, E4, F1, Fe2–3) (Fig. 12); unguis with 
one medial unpaired tooth; unguiculi with outer tooth; manubrium with two rows of 3–4 smooth setae; mucro 
without basal spine (Tab. 3).

Distribution. Ecuador.

Heteromurtrella diommata (Denis, 1931)

Heteromurus diommatus Denis, 1931: 143–145, figs 147–151, San Jose, Costa Rica (orig. descr.). Mari Mutt, 1977: 242 
(compared).

Ptenura diommata; Salmon 1964: 479 (comb.).
Heteromurus (Heteromurtrella) diommatus; Mari Mutt, 1979b: 214 (comb.). Mari Mutt 1980c: 23–24, figs 4, 7, 23 (redescr.).
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Diagnosis. Body violet; black pigmentation on 2+2 eyes; head ‘A’ series with 4 mac, ‘M’ series with 3+3 mac 
(M1–3), ‘S’ series with S0 mac, postoccipital series with 5+5 mac (Pa2–3, Pa5, Pm3 and Pp5) (Fig. 8); unguis with 
one medial unpaired tooth; unguiculi with outer tooth (Fig. 14); manubrium with smooth chaetae of uncertain 
number; mucro with basal spine (Fig. 18; Tab. 3).

Distribution. Costa Rica.

Heteromurtrella dubia (Delamare-Deboutteville, 1952)

Heteromurus dubius Delamare-Deboutteville, 1952 in Delamare Deboutteville & Paulian 1952: 68, figs 22–24, Dabou, Ivory 
Coast (orig. descr.). Barra 1968: 110–112, figs 4A–F (redescr.). Mari Mutt, 1977: 242, (compared). 

Ptenura dubia; Salmon 1964: 479 (comb.).
Heteromurus (Heteromurtrella) dubius; Mari Mutt 1979b: 214 (comb). Mari Mutt 1980c: 22, figs 5, 15, 18, Abidjan, Ivory 

Coast (redescr.).

Diagnosis. Body pale; black pigmentation on 2+2 eyes; head ‘A’ series with 4 mac (A0, A2–A4), ‘M’ series with 
2+2 mac (M1–2), ‘S’ series with S0 mac, postoccipital series with 4+4 mac (Pa2–3, Pa5 and Pm3) (Fig. 8); Th II 
with 11+11 mac (m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, p3 and p3p); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I 
with 3+3 mac (m2–4); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV with 2+2 
central mac (A3 and A6) (Fig. 12); tibiotarsi with one smooth chaetae row; unguis with 1–2 unpaired teeth, apical 
tooth present or absent; unguiculi with smooth edges; manubrium with two rows of 4 smooth chaetae; mucro with 
basal spine (Fig. 18; Tab. 3).

Distribution. Ivory Coast.

Heteromurtrella echinatus Mari Mutt, 1983

Heteromurus (Heteromurtrella) echinatus Mari Mutt, 1983: 158–163, figs 4, 23–35, 37, 39, Mérida State, Venezuela (orig. 
descr.). Mari Mutt 1985a: 145–146, figs 7–8 (compared).

Diagnosis. Body light salmon ochre to olive green, with dark pigments covering Ant IV–V, black pigmentation on 
2+2 eyes; head ‘A’ series with 5 mac (A0–4), A1 atypical; ‘M’ series with 3+3 mac (M1–3), ‘S’ series with S0 
mac, postoccipital series with 5+5 mac (Pa2–3, Pa5, Pm3 and Pp5) (Fig. 8); Th II with 11+11 or 12+12 mac (a5, 
m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, p3 and p3p), p2p present or absent; Th III with 6+6 or 7+7 mac (a1–2, a4–
5, p1–3), a1 present or absent; Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 3+3 
mac (m3, pm6 and p6); Abd IV 2+2 or 3+3 central mac (Ai3?, A3 and A6), Ai3? present or absent, and 3+3 lateral 
mac (D3, E2 and F1) (Fig. 12); unguis without unpaired teeth; unguiculi with smooth edges; manubrium with two 
rows of 3 smooth chaetae; dens with up to 10 spines in one row; mucro with basal spine (Fig. 18; Tab. 3).

Distribution. Venezuela.

Heteromurtrella greensladeae Mari Mutt, 1987

Heteromurus (Heteromurtrella) greensladeae Mari Mutt, 1987: 572–575, figs 1–11, 14, Sulawesi, Indonesia (orig. descr.).

Diagnosis. Body light orange or pale, black pigmentation on 1+1 eyes; head ‘A’ series with 4 mac (A0, A2–4), ‘M’ 
series with 2+2 mac (M1–2), ‘S’ series with S0 mac, postoccipital series with 5+5 mac (Pa2–3, Pa5, Pm3 and Pp5) 
(Fig. 8); Th II with 13+13 mac (a5, m1–2, m4, m4i, m4p, p1, p1p, p2, p2p, p2e, p3 and p3p); Th III with 7+7 mac 
(a2, a4–5, p1–2, p2e and p3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 3+3 
mac (m3, pm6 and p6); Abd IV with 1+1 central mac (A6) and 3+3 lateral mac (D3, E2 and F1) (Fig. 12); unguis 
without unpaired teeth; unguiculi with outer tooth (Fig. 14); manubrium with two rows of 4 smooth chaetae; mucro 
without basal spine (Tab. 3).

Distribution. Indonesia.
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Heteromurtrella livida (Salmon, 1954)

Ptenura livida Salmon, 1954: 125–126, figs 8–10, Ruwenzori, Uganda (orig. descr.). Salmon 1964: 479 (compared). 
Heteromurus (Heteromurtrella) lividus; Mari Mutt 1979b: 214 (comb.). Mari Mutt 1980c: 23 (redescr.).

Diagnosis. Body, antennae and legs blue, black pigmentation on 2+2 eyes; tibiotarsi without smooth chaetae rows; 
unguis without unpaired teeth; unguiculi with outer tooth (Fig. 14); manubrium with 2+2 smooth chaetae; mucro 
with basal spine (Fig. 18; Tab. 3).

Distribution. Uganda.

Heteromurtrella mirifica (Salmon, 1954)

Ptenura mirifica Salmon, 1954: 125–127, figs 11–17, Ruwenzori, Uganda (orig. descr.). Salmon 1964: 480 (compared). 
Heteromurus (Heteromurtrella) mirificus; Mari Mutt 1979b: 214 (comb.). Mari Mutt1980c: 13–14, figs 1, 9–10, 24, 27 

(redescr.).
Heteromurus mirificus; Barra, 1968: 114–116, figs 6A–G (misidentification), described as Heteromurus (Heteromurtrella)

barrai by Mari Mutt (1979b).

Diagnosis. Body covered by difuse brownish to yellowish pigment, black pigmentation on 2+2 eyes; Ant IV with 
one simple apical bulb; head ‘A’ series with 5 mac (A0, A2–5); ‘M’ series with 3+3 mac (M1–3), ‘S’ series with S0 
mac, postoccipital series with 3+3 mac (Pa3?, Pa5 and Pp5) (Fig. 8); Th II with 10+10 mac (a5, m1–2, m4, m4p, 
p1, p2, p2e, p3 and p3p); Th III with 4+4 mac (a4–5, p1–2); Abd I with 1+1 mac (m2); Abd II with 2+2 mac (m3 
and m5); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV 2+2 central mac (A3 and A6) (Fig. 12); unguis with one 
medial unpaired teeth; unguiculi with outer tooth; mucro with basal spine (Fig. 18; Tab. 3).

Distribution. Uganda.

Heteromurtrella nitens (Yosii, 1964) 

Heteromurus nitens Yosii, 1964: 14, figs 6A–H, Tonga Islands (orig. descr.). Barra 1968: 106, 110 (cit.). Mari Mutt 1976: 326 
(compared).

Heteromurus (Heteromurtrella) nitens; Mari Mutt 1979b: 214 (comb.). Mari Mutt 1980c: 14, 17 (compared). Mari Mutt 1987: 
575 (compared). Najt et al. 1988: 561 (compared).

Diagnosis. Body and eyepatches pale, 1+1 eyes; Th II posteriorly with 7+7 mac (p1, p1p, p2, p2p, p2e, p3 and 
p3p); Th III with 7+7 mac (a2, a4–5, p1–2, p2e and p3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and 
m5) (Fig. 12); unguis with one medial unpaired tooth; unguiculi with outer tooth; manubrium with two rows of 5 
smooth chaetae (Tab. 3).

Distribution. Tonga Islands.

Heteromurtrella pruinosa Mari Mutt, 1983

Heteromurus (Heteromurtrella) pruinosus Mari Mutt, 1983: 163–164, figs 29, 36, 38, 40–41, Merida State, Venezuela (orig. 
descr.).

Diagnosis. Body light salmon ochre to olive green, dark pigments covering Ant IV–V, black pigment absent on 
2+2 eyes; head ‘A’ series with 4 mac (A0, A2–4); ‘M’ series with 2+2 mac (M1–2), ‘S’ series with S0 mac, 
postoccipital series with 6+6 mac (Pa2–3, Pa5, Pm3, Pp3 and Pp5) (Fig. 8); Th II with 11+11 or 12+12 mac (a5, 
m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, p3 and p3p), p3 present or absent; Th III with 5+5 or 6+6 mac (a2, a4–5, 
p1–3), p1 present or absent; Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 3+3 mac 
(m3, pm6 and p6); Abd IV 3 central mac (Ai3?, A3 and A6) and 3+3 lateral mac (D3, E2 and F1) (Fig. 12); unguis 
without unpaired teeth; unguiculi with smooth edges; manubrium with two rows of 2 smooth chaetae; mucro with 
basal spine (Fig. 18; Tab. 3).
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Distribution. Venezuela.

Heteromurtrella puertoricensis Mari Mutt, 1979

Heteromurus (Heteromurtrella) puertoricensis Mari Mutt, 1979b: 220–221, figs 1, 3–6, 8–11, 13–16, Maricao, Puerto Rico 
(orig. descr.). Mari Mutt 1980c: 11–12 (cit. et key). Mari Mutt 1983: 162 (compared).

Diagnosis. Body light orange, black pigments on 2+2 eyes; head ‘A’ series with 4 mac (A0, A2–A4), ‘M’ series 
with 3+3 mac (M1–3), ‘S’ series with S0 mac, postoccipital series with 5+5 mac (Pa2–3, Pa5, Pm3 and Pp5) (Fig. 
8); Th II with 12+12 mac (a5, m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, p3 and p3p); Th III with 6+6 mac (a2, a4–5, 
p1–3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 3+3 mac (m3, pm6 and p6); 
Abd IV with 2+2 central mac (A3 and A6) (Fig. 12); unguis with 1–2 unpaired teeth; unguiculi with smooth edges; 
manubrium with two rows of 4 smooth chaetae; mucro with basal spine (Fig. 18; Tab. 3).

Distribution. Puerto Rico.

Heteromurtrella schoetti (Denis, 1931)

Heteromurus schoetti Denis, 1931: 145–146, figs 152–157, Orizuaco, Costa Rica (orig. descr.). Denis 1933: 254–255, La 
Carpintera, Costa Rica (cat.). Barra 1968: 105, 107 (compared). Mari Mutt, 1977: 242 (compared).

Ptenura schoetti; Salmon 1964: 483 (comb.).
Heteromurus (Heteromurus) schoetti; Mari Mutt 1977: 242 (compared). 
Heteromurus (Heteromurtrella) schoetti; Mari Mutt 1979b: 214 (comb.). Mari Mutt 1980c: 17, 19, figs 2, 6, 11–12, 17, 22, 26, 

30, Sacatepequez, Guatemala; Tingo Maria, Peru (redescr.).
Heteromurus bidentatus Denis, 1931: 146–147, figs 158–159, San Jose, Costa Rica, synonymized by Mari Mutt 1980c: 17.

Diagnosis. Body and eyepatches pale, 2+2 eyes; head ‘A’ series with 6 mac (A0, A2, A2a, A3–A5), ‘M’ series 
without mac, ‘S’ series with S0 mac, postoccipital series with 5+5 mac (Pa2–3, Pa5, Pm3 and Pp5) (Fig. 8); Th II 
with 13+13 mac (a5, m1–2, m4, m4i, m4p, p1, p1p, p2, p2p, p2e, p3 and p3p); Th III with 6+6 mac (a2, a4–5, p1–
3); Abd I with 3+3 mac (m2–4); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV with 
2+2 central mac (A3 and A6) (Fig. 12); unguis with or without 2 unpaired teeth; unguiculi with smooth edges; 
manubrium with two rows of 4 smooth chaetae (Tab. 3).

Distribution. Costa Rica, Guatemala, Peru.

Heteromurtrella similis (Barra, 1968)

Heteromurus similis Barra, 1968: 112–114, figs 5A–G, Ipassa, Gabon (orig. descr.).
Heteromurus (Heteromurtrella) similis; Mari Mutt 1979b: 214 (comb.). Mari Mutt 1980c: 14, figs 19, 28 (compared).

Diagnosis. Body pale, black pigments covering antennae and on 2+2 eyes; head ‘A’ series with 5 mac (A0, A2–
A5), ‘M’ series with 3+3 mac (M1–3), ‘S’ series with 6+6 mac (S1, S3–7), S0 absent, postoccipital series with 3+3 
mac (Pa3?, Pa5 and Pp5) (Fig. 8); Th II with 10+10 mac (a5, m1–2, m4, m4i, p1, p2, p2e, p3 and p3p); Th III with 
4+4 mac (a5, p1–3); Abd I with 2+2 mac (m2–3); Abd II with 1+1 mac (m3); Abd III with 3+3 mac (m3, pm6 and 
p6); Abd IV with 2+2 central mac (A3 and A6) (Fig. 12); unguis with one medial unpaired tooth; unguiculi with 
outer tooth (Fig. 14); manubrium with two rows of 4 smooth chaetae; mucro with basal spine (Fig. 18; Tab. 3).

Distribution. Gabon.

Heteromurtrella stannardi (Mari Mutt, 1976) 

Heteromurus stannardi Mari Mutt, 1976: 326–329, figs 1–7, Guadalcanal, Solomon Islands (orig. descr.). Mari Mutt 1977: 242 
(compared). Mari Mutt, 1978: 5 (cat. typ.).
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Heteromurus (Heteromurtrella) stannardi; Mari Mutt 1979b: 214 (comb.). Mari Mutt 1980c: 13, figs 3, 13–14, 21 (redescr.).

Diagnosis. Body, antennae, legs and eyepatches black to violet, 2+2 eyes; head ‘A’ series with 6 mac (A0, A2, 
A2a, A3–5), ‘M’ series without mac, ‘S’ series with S0 mac, postoccipital series with 5+5 mac (Pa2–3, Pa5, Pm3 
and Pp5) (Fig. 8); Th II with 11+11 mac (m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, p3 and p3p); Th III with 6+6 mac 
(a2, a4–5, p1–3); Abd I with 2+2 mac (m2–3); Abd II with 1+1 mac (m3); Abd III with 2+2 mac (m3 and pm6); 
Abd IV with 1+1 central mac (A3) (Fig. 12); unguis without unpaired teeth; unguiculi with outer tooth (Fig. 14); 
manubrium with two rows of 3 smooth chaetae; mucro without basal spine (Tab. 3).

Distribution. Solomon Islands.

Heteromurtrella subdubia (Barra, 1968)

Heteromurus subdubius Barra, 1968: 108–110, figs 5A–E, Ipassa, Gabon (orig. descr.). Mari Mutt 1976: 326 (compared, 
misspelled as subduvius)

Heteromurus (Heteromurtrella) subdubius; Mari Mutt, 1979b: 214 (comb.). Mari Mutt 1980c: 19–21, figs 8, 16, 29 
(compared).

Diagnosis. Body and eyepatches pale, 2+2 eyes; Ant IV with one simple pin projection; head ‘A’ series with 3 mac 
(A2–A4), A0 absent; ‘M’ series with 3+3 mac (M1–3), ‘S’ series with S0 mac, postoccipital series with 5+5 mac 
(Pa2–3, Pa5, Pm3 and Pp5) (Fig. 8); Th II with 13+13 mac (a5, m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, p3, p3p and 
p5); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III 
with 3+3 mac (m3, pm6 and p6); Abd IV with 2+2 central mac (A3 and A6) (Fig. 12); unguis with 1–2 unpaired 
teeth; unguiculi with smooth edges; manubrium with two rows of 4 smooth chaetae; mucro with basal spine (Fig. 
18; Tab. 3).

Distribution. Gabon.

Heteromurtrella tihuiensis (Mari Mutt, 1985)

Heteromurus (Heteromurtrella) tihuiensis Mari Mutt, 1985a: 145–147, figs 1–6, Sierra de Luquillo, Puerto Rico (orig. descr.).

Diagnosis. Body light orange, black pigmentation on 2+2 eyes; Ant IV with one bifurcated pin projection (Fig. 5); 
head ‘A’ series with 4 mac (A0, A2–4); ‘M’ series with 3+3 mac (M1–3), ‘S’ series with S0 mac, postoccipital 
series with 5+5 mac (Pa2–3, Pa5, Pm3 and Pp5) (Fig. 8); Th II with 12+12 mac (a5, m1–2, m4, m4i, m4p, p1, p2, 
p2p, p2e, p3 and p3p); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac 
(m3 and m5); Abd III with 3+3 mac (m3, pm6 and p6); Abd IV 2+2 central mac (A3 and A6) and 4+4 lateral mac 
(D3, E2, E3 and F1) (Fig. 12); unguis without unpaired tooth; unguiculi with outer tooth (Fig. 14); manubrium with 
two rows of 3–4 smooth chaetae; dens with 11+11 spines in one row (Fig. 15; Tab. 3).

Distribution. Puerto Rico.

Heteromurtrella zairensis (Tshelnokov, 1977) comb. nov.

Heteromurus zairensis Tshelnokov, 1977: 105–106, fig. 3, Virunga National Park, Zaire (orig. descr.).

Diagnosis. Body pale, black pigmentation on 2+2 eyes; head ‘A’ series with 4 mac (A0, A2–4); ‘M’ series with 
3+3 mac (M1–3), ‘S’ series with S0 mac, postoccipital series with 3+3 mac (Pa3?, Pa5 and Pp5) (Fig. 8); Th II with 
11+11 mac (a5, m1–2, m4, p1, p2, p2e, p3, p3p, p5 and one of uncertain homology); Th III with 6+6 mac (a1, a4–
5, p2, p2e and p3); Abd I with 3+3 mac (m2–4); Abd II with 2+2 mac (m3 and m5); Abd III with 3+3 mac (m3, 
pm6 and p6); Abd IV 2+2 central mac (of uncertain homology) and 5+5 lateral mac (D3, E2–3, F1–2) (Fig. 12); 
unguis without unpaired teeth; unguiculi with outer tooth (Fig. 14); manubrium with two rows of 2 smooth chaetae; 
mucro with basal spine (Fig. 18; Tab. 3).
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Distribution. Zaire.
Remarks. Heteromurtrella zairensis comb. nov. is herein transferred from Heteromurus to Heteromurtrella by 

the presence of S0 mac in head and 3+3 mac (M2–4) in Abd I (see Tshelnokov 1977, pg. 106). Such chaetal 
characters are diagnostically absent in Heteromurus.

Heteromurtrella anae sp. nov. Cipola

Figs 22–62

Type material. Holotype Female, Brazil, Amazonas, Manaus, Reserva Ducke, grid L6-500 (02°58'18"S; 
59°57'28"W), xi.2011, extraction with Berlese, FGL Oliveira & JW Morais coll., on slide N° COLLE 038/INPA. 
Paratypes on slides N° COLLE 038A-M/INPA, 2 males, 9 females and 1 juveniles and 07 specimens in alcohol, 
same data as holotype, except grids L3-2500 (02°56'32"S; 59°56'39"W), L3-3500 (02°56'38"S; 59°56'39"W), L4-
500 (02°57'13"S; 59°57'38"W), L5-500 (02°57'45"S; 59°57'33"W), L7-500 (02°58'49"S; 59°57'23"W), L8-1500 
(02°59'16"S; 59°56'46"W), L8-3500 (02°59'05"S; 59°55'42"W).

FIGURES 22–28. Heteromurtrella anae sp. nov.: 22, habitus of a fixed adult specimen; 23–28, different shapes of scales: 23, 
rounded and strongly striated, 24, elongate; 25, irregular; 26, oval; 27, rounded; 28, truncate. 

Diagnosis. Black pigments restricted to 2+2 eyes; head ‘A’ series with 6 mac (A0, A2, A2a, A3–5); ‘M’ series
without mac; ‘S’ series with 6+6 mac (S1, S3–7), S0 absent; ‘Pa’ series with 3+3 mac (Pa2–3 and Pa5), ‘Pm’ series 
with Pm3 mac, ‘Pp’ series with Pp5 mac; Th II with 14+14 mac (a2p?, a5, m1–2, m4, m4i, m4p, p1, p2, p2p, p2e, 
p3, p3p and p5); Th III with 6+6 mac (a2, a4–5, p1–3); Abd I with 3+3 (m2–4); Abd II with 2+2 (m3 and m5); Abd 
III with 3+3 (m3, pm6 and p6); Abd IV with 2+2 central mac (A3 and A6) and 4+4 lateral mac (D3, E2, E3 and 
F1); Abd V with 2+2 to 5+5 mac (m2, m3, p1, p3 and p4), m3, p3 and p4 present or absent; tibiotarsi without 
smooth rows of chaetae; unguis with one unpaired medial tooth; unguiculi I–II acuminate, III truncate, without 
tooth; manubrium dorsally with two rows of 2 smooth chaetae; dens dorsally without spines; dental base without 
lobe and spines, with 1+1 smooth chaetae; mucronal spine present (Figs 22, 30–36, 38, 40, 57–58, 60–62; Tab. 2).
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FIGURES 29–39. Heteromurtrella anae sp. nov.: dorsal chaetotaxy. 29, symbols used in detailed chaetotaxy schemes; 30, 
head; 31, Th II; 32, Th III; 33, Abd I; 34, Abd II; 35, Abd III; 36, Abd IV; 37, Abd III–IV lateral; 38, Abd V; 39, Abd V lateral. 
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FIGURES 40–46. Heteromurtrella anae sp. nov.: 40, Ant IV apex, arrow indicates sense organ; 41, sense organ of Ant IV; 42, 
ventral face of Ant IV; 43, Ant II distal chaetotaxy; 44, prelabral chaetotaxy; 45, labral chaetotaxy; 46, labral papillae.

Description. Total length of holotype 1.24 mm. Habitus typical of Heteromurinae (Fig. 22). Color of 
specimens pale with black pigments limited to eyepatches (Fig. 22). Strongly striated apically rounded scales with 
stria rows unaligned covering thorax and abdomen (Fig. 23). Moderately striated scales with stria rows aligned 
with different shapes (apically elongated, irregular, oval, rounded or truncate) covering Ant I, II and III base of Ant 
IV, both faces head, thorax, abdomen, collophore posterior face, legs (except tibiotarsi), both manubrium faces and 
anterior face of dens (Figs 24–28). 

Head. Ant IV annulated or normal, without apical bulb, with six s-blunt sensillae, one subapical organite, and 
ciliated and smooth chaetae (Fig. 40). Apical sense organ of Ant IV as in Fig. 41, with 1 rods (atypical) and 2 s-
blunt sensillae; ventral face of Ant IV with 4 s-blunt sensillae, both faces with smooth and ciliated chaetae (Figs 
41–42). Ant II external face with one rod-like short macrochaeta (Fig. 43). Eyes oval, with two subequal ocelli A 
and B (Fig. 30). Head dorsal chaetotaxy as in Fig. 30; antennal series ‘An’ with 12+12 to 14+14 chaetae (An2p, 
An2p2–5, An3a2, An3a and An3 as macrochaetae, An1a, An1 and An2 as mesochaetae, and An2a, An3p, An1i 
plus one unnamed microchaeta), An2p2, An2p4 present or absent; anterior series ‘A’ with 6 macrochaetae (A0, 
A2–5, and A2a) and A1 as microchaeta; medio-ocellar series ‘M’ with 4+4 microchaetae (M0, M2–4); sutural 
series ‘S’ with 6+6 macrochaetae (S1, S3–7), S0 and S2 absent; interocular series with 2+2 microchaetae (q? and 
t); post-sutural series ‘Ps’ with 3+3 microchaetae (Ps2–3 and Ps5); postoccipital anterior series ‘Pa’ with 4+4 
chaetae (Pa2–3 and Pa5 as macrochaetae, Pa6 as bothriotricum); postoccipital media series ‘Pm’ with 1+1 
macrochaetae (Pm3); postoccipital posterior ‘Pp’ series with 2+2 chaetae (Pp5 as macrochaeta and Pp3 as 
microchaeta). Prelabral/labral formula 4/ 5, 5, 4, all smooth chaetae, four anterior labral as spine-like chaetae (a1 
and a2), five median (m0, m1 and m2) and five posterior (p0, p1 and p2) (Figs 44–45). Labral papillae cone-
shaped, outer larger, inner smaller (Fig. 46). Labial region with chaeta r (smaller), M1 and L1 ciliated; A1, A2, A3, 
A4, A5, M2, E and L2 smooth (Fig 47). Labium with five smooth proximal chaetae. Labial palp with five papillae 
(A–E), A and C simple, B with five smooth appendages (a1, b1, b2, b3 and b4), D with four smooth appendage (d1, 
d2, d3 and d4). Papilla E with lateral process finger-shaped (l.p.) with length 2.3x smaller than the papilla, four 
 Zootaxa 4084 (2)  © 2016 Magnolia Press  ·  177HETEROMURINI: KEYS, REVIEW AND NEW SPECIES



smooth appendages (e1, e2, e3 and e6), plus the main hypostomal chaeta (H) with two accessorial appendages (h1 
and h2) (Fig. 48). Maxillary palp with apical appendage (a.a.) and basal chaeta (b.s.) smooth, subequeal in length; 
sublobal plate with three smooth appendages (Fig. 49). PLQ with 2+2 smooth chaetae (Fig. 50). Head ventral 
chaetotaxy as in Fig. 50. Left mandible (ventral view) with five to six incisive teeth, one minute basal present or 
absent; right mandible with four teeth, the second teeth most developed; both mandibles with seven molar teeth 
(Fig. 51). Maxillae with three teeth, three lamellae and one projected sclerosed condyle (Fig. 52). 

FIGURES 47–52. Heteromurtrella anae sp. nov.: ventral head: 47, labial region; 48, labial papillae and proximal chaetae; 49, 
maxillary palp and sublobal plate; 50, post labial chaetotaxy; 51, left mandible; 52, left maxilla (ventral view).
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FIGURES 53–58. Heteromurtrella anae sp. nov.: 53, subcoxa I; 54, subcoxa II; 55, subcoxa III; 56, trochanteral organ; 57, 
empodial complex I; 58, empodial complex III.

Thorax. Th II dorsal chaetotaxy as in Fig. 31; anterior series ‘a’ with 2+2 macrochaetae (a2p? and a5); medial 
series ‘m’ with 7+7 chaetae (m1, m2, m4i, m4 and m4p as macrochaetae, m5 and m5p as microchaetae); posterior 
series ‘p’ with 10+10 chaetae (p1, p2, p2p, p2e, p3, p3p and P5 as macrochaetae, p1p, p4 and p6 as microchaetae); 
and 1+1 S-microsensillum (ms), 1+1 anterolateral sensilla (al) plus accessory sensilla (acc.p6) near to p6, the latter 
two type I. Th III dorsal chaetotaxy as in Fig. 32; series ‘a’ with 7+7 chaetae (a2, a4 and a5 as macrochaetae, a6 as 
mesochaeta, a1, a3 and a7 as microchaetae); series ‘m’ with 4+4 chaetae (m6–7 as mesochaetae, m5 as long 
smooth microchaeta, m1 and m4 as microchaetae); series ‘p’ with 5+5 chaetae (p1–3 as macrochaetae, p2e and p5 
as microchaetae). Six extranumerary mesochaetae and three microchaetae on the side of tergite, anterolateral 
sensilla (al) and accessory sensilla (acc.p6) type I present.

Abdomen. Abd I dorsal chaetotaxy as in Fig. 33; series ‘a’ with 7+7 microchaetae (a1–3, a5–a7? and one 
extranumerary); series ‘m’ with 5+5 chaetae (m2–4 as macrochaetae, m6 as microchaeta, m6e long microchaeta); 
series ‘p’ with 1+1 microchaeta (p6). Two unnamed lateral mesochaetae, 1+1 S-microsensillum (ms), accessory 
sensilla (acc.p6) not seen. Abd II dorsal chaetotaxy as in figure 34; series ‘a’ with 5+5 chaetae (a1–3 and a7 as 
microchaetae, a5 as bothriotricum); series ‘m’ with 4+4 chaetae (m3 and m5 as macrochaetae, m2 as 
bothriotricum, m3e as microchaeta); series ‘p’ with 3+3 microchaetae (p5–7). Three sensillae present, one 
anterosubmedial (as), one accessory (acc.p6) and one unnamed, all type II. Six unnamed chaetae of different 
lengths present laterally. Abd III dorsal chaetotaxy as in Fig. 35; series ‘a’ with 6+6 chaetae (a1–3, a6–7 as 
microchaetae, a5 as bothriotricum); series ‘m’ with 5+5 chaetae (m3 as macrochaeta, m2 and m5 as bothriotrica, 
m4 and m7 as microchaetae); series ‘p’ with 4+4 chaetae (pm6 and p6 as macrochaetae, p5 and p7 as 
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mesochaetae). Three sensillae present, one anterosubmedial (as), accessory (acc.p6) and one unnamed, all type II, 
plus one S-microsensillum (ms). Chaetae el and about 12 unnmaed antero-lateral mesochaetae present. Abd IV 
dorsal chaetotaxy as in Fig. 36; series ‘A’ with 6+6 chaetae (A3 and A6 as macrochaetae, A1–2, A4–5 as 
mesochaetae); series ‘Ae’ with Ae7? present as mesochaeta; series ‘B’ with 2+2 mesochaetae (B1? and B5?); 
series ‘T’ with 6+6 chaetae (T6–7 as mesochaetae, T2 and T4 as bothriotrica, T3 and T5 as microchaetae); series 
‘D’ with 3+3 chaetae (D3 as macrochaeta, D2 and D3p as microchaetae); series ‘E’ with 4+4 chaetae (E2 and E3 as 
macrochaetae, E4 as mesochaeta, E1 as microchaeta); series ‘F’ with 3+3 chaetae (F1 as macrochaeta, F3 as 
mesochaeta, F2 as microchaeta); series ‘Fe’ with 2+2 mesochaetae (Fe3?–4?). Three sensilla type II (ps and two 
unnamed) present. Three unnmaed mesochaetae present between the series ‘Ai’ to ‘T’. Posterior margin with about 
four mesochaetae. Latero-posterior margin typically with three chaetae. Abd III–IV lateral chaetotaxy as in Fig. 37; 
series ‘G’ with G1 as mesochaeta; series ‘H’ with 3+3 mesochaetae (H1, H1e and H1p); series ‘Ii’ with 2+2 
mesochaetae (Ii1–2); series ‘I’ with 5+5 mesochaetae (I1–4); series ‘Ie’ with 2+2 mesochaetae (Ie1–2); series ‘J’ 
with 5+5 mesochaetae (J1–3); series ‘K’ with 2+2 chaetae (K1 as macrochaeta, K3 as mesochaeta); series ‘Ke’ 
with 10+10 chaetae (Ke3p–5p as macrochaetae, Ke1–3 as mesochaetae); three unnamed ciliated microchaetae in 
latero-anterior region and seven in posterior region. Abd V dorsal chaetotaxy as in Fig. 38; series ‘a’ with 4+4 
chaetae (a6 as mesochaeta, a1, a3 and a5 as microchaetae); series ‘m’ with 4+4 to 5+5 chaetae (m2 (present or 
absent) and m3 as macrochaetae, m5, m5a and m5e as mesochaetae); posteroanterior series ‘pa’ with 3+3 chaetae 
(p6ai as mesochaeta, p3a and p4a as microchaetae); series ‘p’ with 3+3 to 5+5 chaetae (p3, p4 (present or absent) 
and p1 as macrochaetae, p5 and ap6 as mesochaetae); posterior-posterior series ‘pp’ with 3+3 mesochaetae (p1p, 
p3pi and p3pe). One anterosubmedial sensillae (as) and two accessory sensillae (acc.p4 and acc.p5) present, all 
type I. Abd V lateral chaetotaxy as in figure 39, with 4+4 chaetae (1+1 macrochaeta and 3+3 mesochaetae).

Legs. Subcoxal chaetotaxy with type II macrochaeta; subcoxa I with a row of one macrochaeta and three 
mesochaetae; subcoxa II with an anterior row (a) of four macrochaetae and one mesochaeta, posterior row (p) of 
four macrochaetae plus two anterior mesochaetae; subcoxa III with an inferior row of four macrochaetae and four 
mesochaetae, superior group with a macrochaeta and five mesochaetae (Figs 53–55). Trochanteral organ V-shaped 
with approximately 12 spine-like chaetae (Fig. 56). Tibiotarsi I–III without smooth chaetae (with exception of one 
distal chaeta in tibiotarsus III). Unguis gently concave, toothless edges, with one pair of basal wing-like inner teeth 
and one unpaired tooth at the medial region. Unguiculi I–II acuminate, with smooth edges; unguiculi III truncate, 
with the outer edge slightly excavated. Tenent hairs acuminate with smooth edges (Figs 57–58). Tibiotarsus III 
with a smooth inner distal chaeta, near the empodium (Fig. 58). 

Collophore. All smooth chaetae; posterior and anterior faces with eight chaetae; latero-posterior face with 11 
chaetae (Fig. 59).

Furca. Dorsal face of manubrium with two rows of two erect smooth chaetae, two smaller in base and two 
larger near median region; ciliated chaetae on the base of manubrium smaller and on distal region larger, subapical 
region with 7+7 long ciliated chaetae in a transversal line; manubrial plate with 2+2 setae and 1+1 pseudopores 
(Figs 60–61). Both faces of manubrium with scales (Fig. 60). Base of the dens not subdivided, with 1+1 erect 
smooth chaetae; dental plate with 5+5 ciliated chaetae, lobe and spines absent. Complete chaetotaxy of manubrium 
and dens basal region in Figs 60 and 61. Mucro bidentate with a basal spine slightly surpassing the apex of the 
second tooth of mucro (Fig. 62). 

Etymology. The new species is named after the beloved future wife of the first author, Ana Carolina Santos 
Xavier. 

Distribution and habitat. The specimens were collected in hemiedaphic environments, a few centimeters into 
the soil of different areas of “Reserva Ducke”, an forested area of Brazilian Amazon Forest,Amazonian 
Phytogeographic Domain, Neotropical Region. The site is located in Amazonas State and fits Good’s 
biogeographic zone 26 (Good 1974). The climate of the area following the Köppen-Geiger system is ”Am” tropical 
wet (or monsoon) climate, characterized by wet and dry seasons (Kottek et al. 2006). The new species represents 
the first record of Heteromurtrella in Brazil.

Remarks. Heteromurtrella anae sp. nov. resembles other species such H. pruinosa Mari Mutt from Venezuela, 
H. puertoricensis Mari Mutt from Puerto Rico, and H. subdubia (Barra) from Gabon, Africa, by absence of body 
pigment, 2+2 eyes, tibiotarsi without smooth setae rows, manubrium with two smooth rows of chaetae, and Abd I 
chaetotaxy with 3+3 mac (m2–4). However H. anae sp. nov. differs from these species by the presence of black 
pigment on eyepatches (absent in other species); head ‘A’ series with 6 mac (less in other species) ; head ‘S’ series 
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without S0 macand ‘M’ series without mac (present in other species); Th II with 14+14 mac (13+13 or less in other 
species); Th II with a2p? mac (absent in other species); Th III always with p1 mac (sometimes absent in H. 
pruinosa); unguis with one unpaired teeth (absent in H. pruinosa); manubrium dorsally with 2+2 smooth chaetae 
(4+4 in H. puertoricensis and H. subdubia).

The coxal chaetotaxy pattern and differentiated mac in Ant II of H. anae sp. nov. are also present respectively 
in H. puertoricensis and H. nitens (see Yosii 1964, pg. 15) and should be investigated in other species as they could 
be generic diagnostic characteristics.

Other morphological differences between Heteromurtrella species are provided in Table 2.

FIGURES 59–62. Heteromurtrella anae sp. nov.: 59, collophore chaetotaxy; 60, manubrium and dental base; 61, manubrial 
plate and dental base; 62, distal dens and mucro.
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Identification key for species of Heteromurtrella 

1 Eyes absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. caeca (Najt, Thibaud & Mari Mutt, 1988)

- Eyes present  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

2 Dental spines absent (Figs 15, 17) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

- Dental spines present (Figs 15, 17)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

3 Eyes 1+1 or 2+2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

- Eyes 6+6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. abrupta (Salmon, 1951)

4 Eyes 1+1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

- Eyes 2+2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

5 Unguis without unpaired teeth (Fig. 14); manubrium dorsally with 4+4 smooth chaetae . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

- Unguis with one medial unpaired tooth; manubrium dorsally with 5+5 smooth chaetae. . . . . . . . . . . . .  H. nitens (Yosii, 1964)

6 Th II with 6+6 posterior mac, p1p absent; Abd IV with 1+1 central mac (A6) (Fig. 12)  . . . . . . . .  H. affinis (Mari Mutt, 1987)

- Th II with 7+7 posterior mac, p1p present; Abd IV with 2+2 central mac (A3 and A6) (Fig. 12)  . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. greensladeae (Mari Mutt, 1987)

7 Body pigments totally absent, or restricted to eyepatches, or restricted to anterior portion of head and antennae; or if diffused 

throughout head and body it is very light and visible only under magnification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

- Body pigment clearly  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

8 Abd I with 1+1 or 2+2 mac (m2–3) (Fig. 12)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

- Abd I with 3+3 mac (m2–4) (Fig. 12)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

9 Abd I with 1+1 mac (m2) (Fig. 12). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. mirifica (Salmon, 1954)

- Abd I with 2+2 mac (m2–m3) (Fig. 12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

10 Head without S0 and Pm3 mac, head ‘M’ series with 3+3 mac (M1–3); Th III with 4+4 mac (a5, p1–3); Abd III com 2+2 lat-

eral mac (pm6 and p6); Abd IV 2+2 central mac (A3 and A6) (Figs 8, 12) . . . . . . . . . . . . . . . . . . . . . . . H. similis (Barra, 1968)

- Head with S0 and Pm3 mac, head medial series without mac; Th III with 6+6 mac (a2, a4–5, p1–3); Abd III com 1+1 lateral 

mac (pm6); Abd IV 1+1 central mac (A3) (Figs 8, 12)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. stannardi (Mari Mutt, 1976)

11 Abd IV 1+1 central mac (A3); manubrium with 1+1 dorsal smooth chaetae (Fig. 12) . . . . . . . . . . H. barrai (Mari Mutt, 1979)

- Abd IV 2+2 central mac (A3 and A6 ) or more; manubrium with 2+2 dorsal smooth chaetae or more (Fig. 12)  . . . . . . . . . . 12

12 Manubrium with 2+2 dorsal smooth chaetae (Fig. 60)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

- Manubrium with 4+4 dorsal smooth chaetae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

13 Head without S0 mac, head ‘A’ series with 6+6 mac and ‘M’ series without mac; Th II with 14 mac (Figs 8, 12, 30) . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. anae sp. nov. Cipola

- Head with S0 mac, head ‘A’ series with 4+4 mac; Th II with 12 mac or less (Figs 8, 12)  . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

14 Head ‘M’ series with 3+3 mac (M1–3); Abd IV with 2+2 central mac and 5+5 lateral mac; unguiculi with outer tooth (Figs 8, 

12, 14) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. zairensis comb. nov. (Tshelnokov, 1977)

- Head ‘M’ series with 2+2 mac (M1–2); Abd IV with 3+3 central mac and 3+3 lateral mac; unguiculi without outer tooth (Figs 

8, 12, 14) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. pruinosa (Mari Mutt, 1983)

15 Th II with 11 mac; tibiotarsi with smooth rows of chaetae(Fig. 12)  . . . . . . . . . . . . .  H. dubia (Delamare Deboutteville, 1952)

- Th II with 12–13 mac; tibiotarsi without smooth chaetae (Fig. 12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

16 Head ‘M’ series without mac; Abd II without lateral mac (Figs 8, 12) . . . . . . . . . . . . . . . . . . . . . . . .  H. schoetti (Denis, 1931)

- Head ‘M’ series with 3+3 mac (M1–3); Abd II with 1+1 lateral mac (m5) (Figs 8, 12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

17 Head ‘A’ series with 4+4 mac (A0, A2–A4), A0 present; Th II with 12+12 mac (Figs 8, 12)  . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. puertoricensis (Mari Mutt, 1979)

- Head ‘A’ series with 3+3 mac (A2–A4), A0 absent; Th II with 13+13 mac (Figs 8, 12). . . . . . . . . .  H. subdubia (Barra, 1968)

18 Unguis with one unpaired tooth (Fig. 14)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. diommata (Denis, 1931)

- Unguis without unpaired teeth (Fig. 14) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. livida (Salmon, 1954)

19 Abd IV with 3+3 lateral mac (D3, E2 and F1); unguiculi without outer teeth; dental base with 1+1 smooth chaetae and 2+2 

spines (Figs 12, 14–15)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. echinata (Mari Mutt, 1983)*

- Abd IV with 4+4 lateral mac (D3, E2, E3 and F1); unguiculi with outer teeth; dental base with 2+2 smooth chaetae and without 

spines (Figs 12, 14–15) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. tihuiensis (Mari Mutt, 1985)

* Absence of dental spines in H. echinata was not considered as a key character since it only occurs in juveniles (see Mari Mutt 
1983)

Discussion

The taxonomic status and diagnoses of the six Heteromurini genera presented here were vague in some points, and 
therefore it was necessary to improve the diagnosis of the tribe and its genera. According to Mari Mutt (1980a), 
Heteromurini species are characterized by the presence of dark scales, although species such as H. anae sp. nov.
(Figs 23–28) and A. tetracanthus (Yosii 1959, pg. 38) bear hyaline scales. Therefore the coloration of scales should 
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not be taken as a diagnostic character to the Heteromurini. In the other hand the sculpturing of the scales is a 
characteristic that can possibly be useful to determine the groups of Entomobryidae (Zhang et al. 2014). In 
Heteromurtrella the scales can be strongly striated with unaligned rows of stria; or moderately striated with aligned 
rows of stria (Figs 23–28). This condition is similarly seen in other genera of the tribe and should be investigated 
due to its potential as a diagnostic feature (see Mari Mutt 1976, 1979a; Zhang et al. 2014, pg. 232).

Although the relationship between Heteromurini genera is uncertain, the generic level of taxa was supported 
using the new detailed diagnoses herein provided. In this context the dorsal chaetotaxy within the tribe create two 
distinct groups: Dicranocentrus and Pseudodicranocentrus with abundant macrochaetae and antennae with 6 
segments; and Heteromurus, Alloscopus, Heteromurtrella and Verhoeffiella with reduction of macrochaetae and 
antennae with 5 segments (Mari Mutt 1977, 1979a, 1979b, 1980b, 1981b).

Among this second group, Heteromurus and Verhoeffiella species are the most similar with each other by 
reduction on some mac as S0 and Pa2 in the head, Th III with up to 4 mac, and Abd I without mac (Mari Mutt, 
1985b). Both genera are currently distinguished especially by presence of annulations on Ant III (absent in 
Heteromurus), and Verhoeffiella species as cave-dweller organisms (Mari Mutt 1980a, 1980b), although further 
characteristics presented in Table 1 can also help to correctly identify the genera. We believe this non chaetotaxic 
characters could be expected troglomorphies and could obscure the real relationships between the two genera. Due 
to the absence of detailed dorsal chaetotaxy of most species of Heteromurus and Verhoeffiella a further a review is 
in need to elucidate their relationships with each other and the other Heteromurini (Bonet 1931, Salmon 1964, 
Nosek & Paoletti 1985, Lučić et al. 2007b, 2008).

From now additional chaetotaxic characters (Figs 11–12) can be used to distinguish Heteromurus from other 
similar genera such as: lack of 5 mac in Th II (m4, m4i, m4p, p1p and p5); 4 mac in Th III (a5, p1–3); Abd I 
without mac; m5 and A6 mac absent in Abd II and Abd IV respectively (present in Alloscopus and 
Heteromurtrella), and Abd III with one distinctive mac (m3e) (Mari Mutt 1980b).

The absence of head macrochaeta S0 was pointed as an exclusive characteristic of Heteromurus (Mari Mutt 
1980b) but it is also absent in some species of Heteromurtrella, such as H. anae sp. nov. and H. similis. According 
to our revision Abd I macrochaetae distribution is the main characteristic to distinguish Heteromurus (absent) to 
Heteromurtrella (present) (Tab. 1 and 3). In the same sense the presence of dorsal spines in dens is not exclusive of 
Alloscopus as it is also present in Heteromurtrella as H. echinata and H. tihuiensis, so the presence of PAO and 
reduction of head postoccipital macrochaetae (Pa2, Pa3, Pm3 and Pp5) in Alloscopus is the main characteristic to 
distinguish it from other genera (Tabs 1–3).

Concerning chaetotaxy, other features can be used to separate Heteromurini genera. The labial chaetotaxy also 
distinguishes Heteromurtrella from Alloscopus, by posterior row with reduction of scales, r chaeta always present, 
E chaeta always smooth and M2 seta ciliated (Figs 20–21).The dorsal chaetotaxy separates Heteromurtrella from 
Alloscopus by presence of exclusive macrochaetae in Heteromurtrella as Th II with p2p mac, Th III with p2e mac, 
and Abd IV with 3+3 central mac (Ai3, B5 and B6) (Figs 11–12; Tab. 2 and 3). Also 11 macrochaetae may be 
present or absent only in Heteromurtrella: 5 in Th II ( a5, m4i, m4p, p3 and p5), 4 in Th III (a2, a4, p1 and p3), and 
2 in Abd I (m3–4), while in Alloscopus these macrochaetae are always present. Heteromurtrella also has six 
exclusive macrochaetae: 2 in Th II (a2p? and p2p), 1 in Th III (p2e), and 3 in Abd IV (Ai3, B5 and B6?), while 
Alloscopus only am6 mac on Abd III (Figs 11–12). On the other side 10 macrochaetae are invariable and shared 
among Alloscopus and Heteromurtrella, 4 in Th II (m4, p1, p2 and p2e), p2 and a5 in Th II, m2 in Abd I, m3 in Abd 
II, and m3 and pm6 in Abd III.

The dorsal chaetotaxy observed in Heteromurini indicate possible 22 homologous chaetae (most primary) that 
can be used in as diagnostic of the tribe as: head always with sutural 6+6 mac (S1, S3, S4, S5, S6 and S7), S6 and 
S7 always together; postoccipital series usually with at least Pa5 mac; Th II usually with 7+7 central mac (m1, m2, 
p1, p2, p2e, p3 and p3p); Th III with 2+2 mac (a4 and a5) always together; Abd I with at least 3+3 mac (m2, m3 
and m4); Abd II–III usually with m3 mac, and Abd IV with at least A3 mac (Figs 8, 11–12) (Mari Mutt 1977, 
1979a, 1979b, 1980b, 1981b).

Finally our review provides new numbers of species in different taxa of Heteromurini. Now Heteromurus has 
17, Alloscopus 10 and Heteromurtrella 20 valid species.
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