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Abstract
A checklist of tapeworms (Cestoda) of vertebrates (fishes, birds and mammals) in Finland is presented, 
based on published observations, specimens deposited in the collections of the Finnish Museum of Natural 
History (Helsinki) and the Zoological Museum of the University of Turku, and additional specimens iden-
tified by the present author. The checklist includes 170 tapeworm species from 151 host species, compris-
ing 447 parasite species/host species combinations. Thirty of the tapeworm species and 96 of the parasite/
host species combinations have not been previously reported from Finland. The total number of tapeworm 
species in Finland (170 spp.) is significantly lower than the corresponding figure for the Iberian Peninsula 
(257 spp.), Slovakia (225 spp.) and Poland (279 spp.). The difference between Finland and the other three 
regions is particularly pronounced for anseriform, podicipediform, charadriiform and passeriform birds, 
reflecting inadequate and/or biased sampling of these birds in Finland. It is predicted that there are actually 
ca. 270 species of tapeworms in Finland, assuming that true number of bird tapeworms in Finland cor-
responds to that in other European countries with more comprehensive knowledge of the local tapeworm 
fauna. The other main pattern emerging from the present data is the seemingly unexplained absence in 
(northern) Fennoscandia of several mammalian tapeworms that otherwise have extensive distributions in 
the Holarctic region or in Eurasia, including the northern regions. Previously unknown type specimens, 
that is, the holotype of Bothrimonus nylandicus Schneider, 1902 (a junior synonym of Diplocotyle olrikii 
Krabbe, 1874) (MZH 127096) and the syntypes of Caryophyllaeides fennica (Schneider, 1902) (MZH 
127097) were located in the collections of the Finnish Museum of Natural History.
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introduction

There are no comprehensive checklists or other faunistic reviews of tapeworms (Cestoda) 
of vertebrates in northern Europe, although the cestodes of fishes have been recently 
reviewed in Latvia (Kirjušina and Vismanis 2007) and Finland (Pulkkinen and Valtonen 
2012). Among other host groups, the cestode fauna of rodents and shrews has been in-
tensively studied in northern Europe (see, for example, Haukisalmi 1986, 1989, Haukis-
almi et al. 1994, Bugmyrin et al. 2003, Anikanova et al. 2007). However, the cestode 
fauna of birds and large mammals in northern Europe has received surpirisingly little 
attention, with the exception of a recent series of studies on taeniid cestodes of carnivores 
in Finland and Sweden (Lavikainen et al. 2006, 2011, 2013, Haukisalmi et al. 2011).

Comprehensive checklists of cestodes covering all vertebrate groups have, however, 
been published at least for France (Joyeux and Baer 1936), Spain and Portugal (Cord-
ero del Campillo et al. 1994), Slovakia (Synopsis of cestodes in Slovakia I–V: Macko 
et al. 1993, 1994, Hanzelová et al. 1995, Hanzelová and Ryšavý 1996, 1999), Poland 
(Pojmańska et al. 2007) and Belarus (Merkusheva and Bobkova 1981). Because of recent 
developments in tapeworm taxonomy, the older checklists, such as those of Joyeux and 
Baer (1936), are naturally somewhat outdated. Tapeworm taxonomy has long flourished 
in Russia and the former USSR, resulting in major faunistical and systematical reviews 
of cestodes of all vertebrate groups. The most appropriate example is the “Essentials (or 
Fundamentals) of Cestodology” – series, started in 1951, and now including 14 volumes. 
However, there are evidently no proper checklists or faunistic reviews summarizing in-
formation on tapeworms of all vertebrate classes in the European part of Russia.

The main purpose of the present study is to provide a comprehensive list of tapeworm 
species reported or found from Finland, including two of the former Finnish territories 
lost as a consequence of the Second World War (Karelia and Petsamo regions). The study 
concerns all vertebrate groups present in Finland, but no tapeworms are known from 
Finnish elasmobranchs, amphibians and reptiles. Besides published reports, specimens 
deposited in the collections of the two major Finnish natural history museums were ex-
amined for the presence of otherwise unknown species. The present checklist also includes 
as yet undescribed, more or less cryptic mammalian tapeworms identified by molecular 
methods (for example, Haukisalmi et al. 2008, 2009a, Lavikainen et al. 2013).

The present faunistic data from Finland are compared with the existing checklists 
from Europe, particularly the most recent ones from the Iberian Peninsula, Slovakia 
and Poland. These comparisons allow the identification of host and cestode groups 
that need to be examined more comprehensively to obtain a better idea of the overall 
cestode diversity in Finland and northern Europe in general.

Materials and methods

The list of tapeworm species of Finland, including the former territories in north-
ern and south-eastern parts of the country, is based on published observations, speci-
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mens deposited in the collections of the Finnish Museum of Natural History, Helsinki 
(MZH) and the Zoological Museum of the University of Turku, Finland (ZMUT), 
as well as additional specimens identified by the present author. For each cestode spe-
cies, all known definitive and intermediate host species are listed with references for 
published records. The checklist does not, however, provide a complete list of refer-
ences. Instead, the first known reference and, if available, one or more recent ones with 
additional information on the particular cestode species, such as DNA sequence data, 
distribution and biology, is given for each cestode species/host species combination. 
The checklist does not include regions or localities for the cestode records, except for 
the former Finnish territories.

When specimens of a particular cestode species have been deposited in museum 
collections (in Finland or elsewhere), this has been indicated in the list, separately 
for each host species. However, collection/accession numbers are still unavailable for 
most of the specimens deposited in the Finnish museums (Helsinki and Turku). The 
specimens in the collections of both Finnish museums are generally old, commonly 
from the early 20th century. Most of the specimens in the Finnish Museum of Natural 
History are stored in 80% ethanol (originally usually in formaldehyde), whereas the 
entire material in the Turku museum consists of specimens on slides.

Most of the cestodes are reported in their hosts are the adult stages, mainly because 
the metacestodes of most tapeworms parasitize invertebrates, which were excluded 
from the present list. Also, there is limited information on metacestodes parasitizing 
invertebrates from Finland, most of the existing data coming from the parasites of fish-
es (Valtonen et al. 2012). Diphyllobothrium dendriticum (Nitzsch, 1824), Schistocepha-
lus cotti Chubb, Seppälä, Lüscher, Milinski & Valtonen, 2006, S. pungitii Dubinina, 
1959, Taenia martis (Zeder, 1803), Versteria mustelae (Gmelin, 1790), Echinococcus 
equinus Williams & Sweatman, 1963 and E. granulosus (Batsch, 1786) are only known 
as metacestodes from Finland.

Three workers stand out as collectors of older museum specimens of Finnish ces-
todes. Kaarlo M. Levander (1867–1943) and Guido Schneider (1867–1948) collected 
cestodes and other helminths of marine and freshwater fishes from Finland. The lat-
ter also published several faunistic and taxonomic papers on fish tapeworms, includ-
ing descriptions of new taxa (e.g. Schneider 1902b, 1904, 1905). Knowledge of the 
tapeworm fauna of Finnish birds is based largely on the collections and original iden-
tifications of Väinö H. Pekkola (1880–1953). Pekkola never published any data on 
tapeworms he collected, but fortunately a major part of his extensive collections is 
deposited in MZH and ZMUT.

Tapeworms available for study (other than museum specimens) originate from 
three main sources. Practically all the existing knowledge of the Finnish tapeworm fau-
na of rodents and shrews is based on specimens collected in connection with research 
projects led by Heikki Henttonen (Natural Resources Institute Finland Luke, previ-
ously Finnish Forest Research Institute) from the late 1970’s until the present. Several 
tapeworm species and tapeworm/host species combinations new to Finland were iden-
tified among the tapeworms collected by specialists at the Finnish Safety Authority 
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Evira (Marja Isomursu, Antti Oksanen). In addition, Antti Lavikainen (Haartman 
Institute, University of Helsinki) has recently collected and identified (by molecular 
methods) several taeniid species and taeniid/host species combinations new to Finland.

The geographical distribution of tapeworms of the field vole Microtus agrestis in 
Fennoscandia (Fig. 2) is based partly on published sources (Haukisalmi 1986, Haukis-
almi et al. 1994, 2004, 2009a) and partly on the tapeworm collections of H. Hent-
tonen, V. Haukisalmi and coworkers from Finland, northern Norway and Denmark, 
and on the field vole material collected by Maarit Jaarola from Sweden (Jaarola and 
Tegelström 1995, 1996, Jaarola et al. 1997).

The identifications of vouchers and other specimens deposited in museum collec-
tions were checked, except when the specimens were in poor condition or when the 
rostellar hooks were lacking. The original identifications of cestodes without existing 
voucher specimens were accepted as such, the names modified to follow current taxon-
omy. The latter was derived from several sources, the seminal book “Keys to the cestode 
parasites of vertebrates” (Khalil et al. 1994) forming the backbone of the genus-level 
classification. However, the genus name Passerilepis Spasskii & Spasskaya, 1954 has 
been used for Microsomacanthus Lopez-Neyra, 1942 –like cestodes parasitizing passer-
ine birds, instead of merging them with the latter genus. Other major deviations from 
the classification scheme of Khalil et al. (1994) concern the Anoplocephaloides Baer, 
1923 and Paranoplocephala Lühe, 1910 -like species (Anoplocephalidae) of rodents 
and Taenia Linnaeus, 1758 -like species (Taeniidae) of carnivores, recently revised by 
Haukisalmi (2009) and Haukisalmi et al. (2014), and Nakao et al. (2013), respectively.

Species-level taxonomy and identification are based on publications too numerous 
to be listed here, but the following books and papers may be mentioned as particu-
larly important sources: Joyeux and Baer 1936 (all tapeworms), Scholz et al. 2007 
(Proteocephalus), Spasskaya 1966 (hymenolepidids of birds), Spasskaya and Spasskii 
1977, 1978 (dilepidids of birds), Matevosyan 1969 (paruterinids of birds), Spasskii 
1951, Rausch 1976, Beveridge 1978 (anoplocephalids), Vaucher 1971 (tapeworms of 
shrews) and Abuladze 1964 (taeniids). However, recent changes in species names have 
also been considered.

Tapeworms that could not be identified to species were included in the list if they 
were morphologically clearly different from other (congeneric) species. The checklist 
includes only those synonyms and misidentifications that have been used in publica-
tions concerning the Finnish cestode fauna or in museum specimens.

The scientific names of hosts follow Froese and Pauly (2015, fishes), Dickinson 
and Remsen (2013, birds), Dickinson and Christidis (2014, birds) and Wilson and 
Reeder (2005, mammals).

Results

The present checklist of tapeworms of Finland includes 170 parasite species from 151 
host species, comprising 447 parasite species/host species combinations (see Appendix). 
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Fishes, birds and mammals have 31, 80 and 67 tapeworm species, respectively. There 
is a slight overlap in the tapeworm faunas of the three main host groups, because 
the life-cycles of diphyllobothriids (eight species) and Cladotaenia globifera (Batsch, 
1786) (Paruterinidae) include hosts representing two different vertebrate classes (birds 
and fishes, mammals and fishes, and birds and mammals). Among birds, the highest 
tapeworm diversity is found in anseriforms (34 spp.), charadriiforms (18 spp.) and 
passeriforms (14 spp.) (Table 1).

The checklist includes 30 tapeworm species and 96 parasite species/host species 
combinations (including the 30 “new” species) that have not been previously reported 
from Finland, marked as “Present study” in the references/source column. Four of the 
Finnish tapeworm species are sporadic imported parasites of humans and domestic 
animals not exhibiting natural transmission in Finland (see Discussion). Eight of the 
tapeworm species in the present checklist have been recorded only from the former 
territories of Finland, either from the Petsamo (Pechenga) region at the coast of the 
Arctic Ocean or from Karelia in the south-east of Finland.

The Finnish tapeworms represent seven orders and 18 families. As expected, the order 
Cyclophyllidea is the most diverse element of the Finnish cestode fauna (134 species or 
80% of the total diversity), Hymenolepididae (61 spp.) being the most species-rich family.

The total number of tapeworm species in Finland (170 spp.) is lower than the cor-
responding figure for the Iberian Peninsula (257 spp.), Slovakia (225 spp.) and Poland 
(279 spp.) (Fig. 1). The difference between Finland and the other three regions is 
particularly pronounced for birds, the Finnish species diversity being only 46–70% of 
the corresponding diversity in the other regions. Among birds, the tapeworm fauna of 
anseriforms, podicipediforms, charadriiforms and passeriforms is usually significantly 
lower in Finland than in the other parts of Europe (Table 1). The species diversity of 
tapeworms in galliform birds in Finland is also unexpectedly low, partly because no 
cestodes have been reported from Finnish chickens (Gallus gallus domesticus).

In addition, there is low tapeworm diversity in mammals in Finland (67 spp.) 
compared with that in the Iberian Peninsula (106 spp.). The latter difference is partly 
due to the presence of tapeworms of marine mammals in Spain and Portugal (12 spp.); 
such tapeworms are not known from Finland, because the only regularly occurring and 
breeding marine mammals in Finland are seals (Halichoerus grypus and Pusa hispida), 
which do not carry host-specific tapeworms. However, Finnish seals accidentally carry 
fish-transmitted tapeworms of water birds and predatory fishes.

The holotypes of five species of tapeworms originate from Finland: Schistocephalus 
cotti, Paranoplocephala jarrelli Haukisalmi, Henttonen & Hardman, 2006, P. kalelai 
(Tenora, Haukisalmi & Henttonen, 1985), Catenotaenia henttoneni Haukisalmi & 
Tenora, 1993 and Taenia arctos Haukisalmi, Lavikainen, Laaksonen & Meri, 2011 
(see Checklist for collection numbers). The MZH collection also includes a slide of 
Bothrimonus nylandicus Schneider, 1902 from Finland that is marked by Guido Sch-
neider as “typ-ex”, although he did not designate a type specimen in his publication 
(Schneider 1902a). The date and locality of the specimen match with those given in 
the original description. Thefore, this specimen is identified as the holotype of B. ny-
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table 1. The number of tapeworm species in various bird orders in the Iberian Peninsula (Spain and 
Portugal), Slovakia, Poland and Finland. For source references, see Materials and methods. If a tapeworm 
species occurs in more than one bird order, it has been exluded from the data.

Order Iberian Peninsula Slovakia Poland Finland
Anseriformes 15 55 65 34
Galliformes 12 10 9 3
Gaviiformes - - 3 6

Podicipediformes 2 10 17 5
Pelecaniformes - - 2 1
Ciconiiformes 2 6 6 -
Accipitriformes - 1 4 1

Gruiformes 3 6 2 1
Charadriiformes 32 18 32 18

Phoenicopteriformes - - 3 -
Columbiformes 10 1 - 1

Strigiformes 1 - - 1
Caprimulgiformes 1 - - -

Apodiformes 6 - 1 2
Coraciiformes 1 - - -

Piciformes - 1 2 3
Passeriformes 23 28 21 14

Figure 1. The number of tapeworm species of vertebrates (excluding amphibians and reptiles) in the 
Iberian Peninsula (Spain and Portugal), Slovakia, Poland anf Finland. For source references, see Materials 
and methods. The figures above columns show the exact number of species.
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Figure 2. The geographical distribution of tapeworms of the field vole Microtus agrestis in Fennoscandia. 
All species except Hymenolepis (s.l.) asymmetrica (Hymenolepididae) represent the family Anoplocephali-
dae. Grey symbols, species absent; black symbols, species present. The number of voles examined for 
helminths in each locality varies considerably, but is usually more than ten (several hundred in Kilpisjärvi 
and Pallasjärvi in western Finnish Lapland).
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landicus, and given the collection number MZH 127096. Bothrimonus nylandicus is 
presently considered a junior synonym of Diplocotyle olrikii Krabbe, 1874 (see Burt 
and Sandeman 1969). In addition, two specimens in ethanol, clearly representing pre-
viously unknown syntypes of Caryophyllaeides fennica (Schneider, 1902) from Finland 
(MZH 127097), were located in the MZH collection (see Schneider 1902b).

Discussion

General characteristics of the tapeworm fauna of mammals in Finland

This section describes various features of the tapeworm fauna of shrews, rodents (par-
ticularly voles and lemmings) and carnivores in Finland. The mammalian tapeworms 
are among the most extensively studied parasites in Finland, and practically all of them 
have been subject to molecular systematic analysis of some form. By contrast, evidently 
no published DNA sequence data exist for tapeworms of fishes and birds from Finland, 
with the exception of Caryophyllaeides fennica (see Brabec et al. 2012, Scholz et al. 
2014), Diphyllobothrium ditremum and D. latum (see Wicht et al. 2010).

One of the main patterns emerging from the present data is the seemingly unex-
plained absence in (northern) Fennoscandia of several mammalian tapeworms that 
have extensive distributions in the Holarctic region or in Eurasia.

Shrews

There are six species of shrews (Soricidae) in Finland, five species of Sorex and the 
water shrew Neomys fodiens. According to the present checklist, Sorex shrews have 15 
species of tapeworms, most of them hymenolepidids, parasitizing shrews in the adult 
stage [this figure excludes Dilepis undula (Schrank, 1788) and Polycercus sp., parasites 
of birds that do not reach full size and maturity in shrews]. The smaller and scarcer 
species of Sorex shrews (S. minutus with 6 species, S. caecutiens with 12 species) have 
more depauperate tapeworm assemblages than the larger ones, particularly when com-
pared with the numerically dominant S. araneus (with 15 species) (see also Haukisalmi 
1989). However, their faunas are overlapping in the sense that all the tapeworms of the 
smaller shrews also parasitize the larger ones. The only (partial) deviation to this pat-
tern may be Staphylocystoides stefanskii (Żarnowski, 1954), which has been found most 
frequently from the pygmy shrew S. minutus in Finland (one record from S. araneus). 
On the other hand, S. stefanskii is known to parasitize six species of Sorex in Eurasia 
(Binkienė et al. 2011). The tapeworm fauna of the smallest and scarcest Sorex species, 
the least shrew S. minutissimus, is unknown in Finland.

The tapeworm fauna of Sorex shrews in Finland is very similar to that found else-
where in Europe and western Eurasia. In Europe, there are only two species that have 
not been found from Finland, that is, Skrjabinacanthus jacutensis Spasskii & Morozov, 
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1959 and Soricinia soricis (Baer, 1928). Skrjabinacanthus jacutensis is a rare parasite of 
Sorex shrews with an extensive but very patchy distribution in Eurasia (Binkienė et al. 
2011). It is possible that it occurs in Finland, but has not been found yet because of its 
rarity. The apparent absence of S. soricis in Finland may be due to the fact that it has 
been confused with Soricinia infirma (Żarnowski, 1955) (see Karpenko 1999).

Among the tapeworms of Sorex shrews, only Spasskylepis ovaluteri Schaldybin, 
1964 can be regarded as a northern species; according to Binkienė et al. (2011) it has 
not been reported further south than Belarus in Europe, and it seems to have a north-
ern distribution also elsewhere in Eurasia.

The molecular systematic analysis of Haukisalmi et al. (2010b) indicated that there 
is a Ditestolepis species in the taiga shrew Sorex isodon in Finland that is distinct from 
the type species Ditestolepis diaphana (Cholodkovsky, 1906) and related species repre-
senting other genera. Because there should not be other Ditestolepis species in Europe 
or western Eurasia (Binkienė et al. 2011), the cestode from S. isodon may be a previ-
ously unknown species. Alternatively, it may one of the poorly known Ditestolepis spe-
cies described from Japan (see the Global Cestode Database; Caira et al. 2012).

The water shrews of the genus Neomys have an almost entirely separate tapeworm 
fauna when compared with the genus Sorex, although there is a number of scattered re-
cords of Sorex tapeworms parasitizing Neomys shrews (Binkienė et al. 2011). The tape-
worm fauna of Neomys fodiens and N. anomalus in Europe comprise 15 species, all of 
them hymenolepidids (Binkienė et al. 2011, 2015), whereas only two tapeworm species 
are known from N. fodiens in Finland. One of these is typically a parasite of Sorex shrews 
[Vigisolepis spinulosa (Cholodkovsky, 1906)], and the other (Polycercus sp.) is a parasite of 
birds that accidentally infects shrews and other mammals (reported also from the raccoon 
dog Nyctereutes procyonoides in the present checklist). The specific identity of V. spinulosa 
from the water shrew has been confirmed by DNA sequences (Haukisalmi et al. 2010b).

The apparent absence of host-specific tapeworms of Neomys in Finland could be 
due to biased sampling of water shrews and restricted distribution of freshwater am-
phipod crustaceans (Segerstråle 1954), the intermediate hosts of tapeworms of water 
shrews (Georgiev et al. 2006). The absence of host-specific tapeworms in Neomys in 
Finland seems to follow the general pattern for other parts of the northern Europe 
(Binkienė et al. 2011). Binkienė et al. (2011) suggested that the reason for the ab-
sence or extreme rarity of host-specific tapeworms in Neomys in the north is the low 
abundance of the definitive hosts. However, the restricted/patchy distribution of the 
amphipod intermediate hosts and their low numbers in the diet of water shrews seems 
to be an equally plausible explanation.

Rodents (voles and lemmings)

Finland has a relatively diverse fauna of arvicoline rodents (Cricetidae), consisting of 
nine species of voles, including the introduced muskrat Ondatra zibethicus, and two 
species of lemmings.
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In Finland, voles and lemmings have ten species of tapeworms parasitic in the 
adult stage, eight of them anoplocephalids, one catenotaeniid and one hymenolepidid 
cestode. The Finnish/northern European tapeworm fauna of arvicoline rodents can be 
classified into three main types: “endemics” of northenmost Europe (two species), spe-
cies with a Holarctic distribution (one species) and species with extensive European/
western Eurasian distribution (seven species).

Paranoplocephala kalelai (Tenora, Haukisalmi & Henttonen, 1985) and Lemmin-
ia fellmani (Haukisalmi & Henttonen, 2001), parasitizing voles of the genus Myodes 
(particularly the grey-sided vole M. rufocanus) and the Norwegian lemming Lemmus 
lemmus, respectively, appear to have distributions restricted to northern Fennoscandia. 
Based on the present knowledge, these species could be classified as the only endemic 
tapeworms of northern Europe.

The restricted distribution of P. kalelai seems curious, because its primary de-
finitive host (M. rufocanus) has a continent-wide distribution in northern Eurasia. It 
is possible that P. kalelai has been misidentifed in earlier studies. For example, the 
extensive faunistical study of mammalian helminths in the north-west of the Ural 
mountains (Yushkov 1995) lists Aprostatandrya macrocephala (Douthitt, 1915), A. 
caucasica (Kirshenblat, 1938) and Paranoplocephala omphalodes (Hermann, 1783) as 
parasites of the grey-sided vole [the valid name of A. macrocephala is Paranoploceph-
ala macrocephala (Douthitt, 1915) and A. caucasica is considered a junior synonym 
of P. omphalodes; see Haukisalmi et al. 2014]. Of these species, P. macrocephala is 
morphologically rather similar to P. kalelai (see Tenora et al. 1985a, Haukisalmi et 
al. 2007) and may have been confused with the latter. It is now known that P. mac-
rocephala has a strictly North American distribution, parasitizing voles of the genus 
Microtus and geomyid rodents there (Haukisalmi and Henttonen 2003, Haukisalmi 
et al. 2004), although this name still appears as a parasite of arvicoline rodents in 
Eurasia. Thus, the true distribution of P. kalelai remains to be verified, but, based on 
the collections of the Beringian Coevolution Project (Hoberg et al. 2003, Cook et al. 
2005), it does not occur in M. rufocanus in easternmost Siberia (Chukotka Peninsula 
and adjacent regions).

If the restricted northern distribution of P. kalelai is found to be real, this would 
support the idea that P. kalelai has diverged as a result of a host shift from a northern 
European Microtus lineage (most likely M. oeconomus) to the Fennoscandian subclade 
of M. rufocanus after its divergence from the Siberian M. rufocanus populations (Cook 
et al. 2004, Haukisalmi et al. 2007). This scenario is supported by two phylogenetic/
phylogeographic analyses on tapeworms of the genus Paranoplocephala (see Haukis-
almi et al. 2004, 2007).

Lemminia fellmani is known only from the Norwegian lemming L. lemmus (a Fen-
noscandian endemic) from the mountains of southern Norway (Finse, type locality) 
and from northern Finland (Lapland) (Haukisalmi and Henttonen 2001). However, a 
morphologically and genetically related, congeneric cestode occurs in Lemmus trimu-
cronatus is Alaska (Haukisalmi et al. 2010b), but it is uncertain if it is conspecific with 
L. fellmani. No tapeworms have been found from the wood lemming Myopus schisti-
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color in Finland, although Lemminia gubanovi (Gulyaev & Krivopalov, 2003) occurs 
in this host in eastern Siberia (Gulyaev and Krivopalov 2003).

Paranoplocephala jarrelli Haukisalmi, Henttonen & Hardman, 2006 is known to 
parasitize the tundra/root vole Microtus oeconomus (and accidentally other Microtus 
species) from northern Finland to Alaska (Haukisalmi et al. 2004), therefore being the 
only tapeworm of Finnish rodents to have a Holarctic distribution, with the possible 
exception of L. fellmani (above). The conspecificity of P. jarrelli populations in north-
ern Finland, Hungary, the Russian Far East (Magadan) and Alaska has been verified 
by molecular methods (Haukisalmi et al. 2004).

Among the seven Finnish rodent tapeworms with an extensive European/western 
Eurasian distribution, Anoplocephaloides cf. dentata (Galli-Valerio, 1905), Microcepha-
loides cf. variabilis (Douthitt, 1915), Microticola blanchardi (Moniez, 1891), Para-
noplocephala omphalodes (Hermann, 1783) and Hymenolepis (s.l.) asymmetrica Janicki, 
1904 are primarily parasites of Microtus voles, Catenotaenia henttoneni is a parasite of 
Myodes voles (M. glareolus and M. rutilus) and Eurotaenia gracilis (Tenora & Murai, 
1980) is a host-generalist parasite of voles and lemmings.

Present data for the geographical distribution of tapeworms of the field vole Micro-
tus agrestis in Fennoscandia (Fig. 2) show that the range of A. cf. dentata, M. cf. vari-
abilis, M. blanchardi and E. gracilis extends to the northenmost Fennoscandia, whereas 
P. omphalodes and H. asymmetrica are absent from the truly northern regions. Of the 
latter two species, P. omphalodes has a more northerly distribution than H. asymmet-
rica. The absence of these species from northernmost Finland is primarily based on 
nearly 40 years’ monitoring of arvicoline rodents and their helminths in western Finn-
ish Lapland by H. Henttonen and coworkers, although extensive helminth datasets 
have been gathered also from other northern localities in Finland. The absence of these 
two species from the north seems peculiar, because their main definitive host (M. agres-
tis) occurs in the whole of the Fennoscandia, and is often the numerically dominant 
rodent species in open habitats throughout its range (Myllymäki et al. 1977).

It is noteworthy that no tapeworms of the genus Arostrilepis Mas-Coma & Tenora, 
1997 (Hymenolepididae) have been reported from Finland or elsewhere from Fennos-
candia, except for the finding of A. horrida (von Linstow, 1901) from the bank vole 
M. glareolus from southern Norway (Baruš et al. 1977) and Russian Karelia (Mozgovoj 
et al. 1966). Arostrilepis species are ubiquitous parasites of arvicolines (and sporadi-
cally other rodents) in the Holarctic region, their range encompassing the central and 
southern Europe. Of the 12 valid species of Arostrilepis, at least eight occur in Eurasia 
(see the Global Cestode Database; Caira et al. 2012).

Another Holarctic tapeworm species evidently missing from Fennoscandia is An-
oplocephaloides lemmi (Rausch, 1952), a parasite of lemmings of the genus Lemmus in 
northern Siberia and North America. The absence of this species seems real, because 
hundreds of Norwegian lemmings have been examined for helminths in Finnish Lap-
land and southern Norway by H. Henttonen and coworkers. It is hard to propose any 
general explanation for the absence of Arostrilepis species in most of Fennoscandia, but 
the absence of A. lemmi and another host-specific, Holarctic tapeworm species of Lem-
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mus spp. [Arostrilepis beringiensis (Kontrimavichus & Smirnova, 1991)] may be the 
result of the severe population bottle-neck experienced by L. lemmus in Fennoscandia 
during the the last glacial maximum (Fedorov and Stenseth 2001, Haukisalmi and 
Henttonen 2001, Haukisalmi et al. in press).

Hymenolepis diminuta (Rudolphi, 1819) (a parasite of Rattus spp.) and H. hibernia 
Montgomery, Montgomery & Dunn, 1987 (a parasite of Apodemus spp.) may also 
be listed as “missing” species, although there do not exist extensive helminthological 
studies for rats in Finland. The unverified record of H. “diminuta” from Apodemus 
flavicollis (Raitis 1968; no voucher specimen exists), may, however, represent the latter 
tapeworm species.

Carnivores

There are 14 species of terrestrial carnivores in Finland. The present study lists 17 tape-
worm species parasitizing carnivores in the adult stage, Taeniidae (nine species) being 
the dominant element of the fauna. However, the taeniid fauna of Finnish carnivores 
should also include two additional species, Taenia martis and Versteria mustelae (para-
sites of mustelids), which have been found so far only as metacestodes from rodents. 
The metacestode of the latter species has also been found unexpectedly from the otter 
Lutra lutra. There are no published studies on tapeworms of mustelids in Finland.

Five of the Finnish carnivore tapeworms [Dipylidium caninum (Linnaeus, 1758), 
Taenia solium (Linnaeus, 1758), Echinococcus equinus, E. granulosus s.s., E. multilocula-
ris Leuckart, 1863] are clearly imported parasites that are not transmitted in Finland. 
The identification of recent imported infections of taeniid metacestodes in humans is 
based on DNA sequences (Lavikainen 2005, A. Lavikainen, unpubl.).

Echinoccus multilocularis is one of the tapeworm species that is mysteriously absent 
from Finland, although it has a Holarctic distribution and the definitive hosts (red 
fox Vulpes vulpes and other canids, including the raccoon dog) and intermediate hosts 
(rodents) are present in Finland. In addition, Taenia crassiceps (Zeder, 1800), a parasite 
of foxes that occurs basically throughout the Holarctic region, has not been found in 
Finland despite very extensive long-term studies on helminths of rodents (intermediate 
hosts of T. crassiceps) in Finland (H. Henttonen et al., unpublished). The absence of E. 
multilocularis and T. crassiceps may due to the fact that the density of the red fox, their 
primary definitive host, is below an (unknown) critical density for successful transmis-
sion of the parasite, and/or due to the pronounced density fluctuations of arvicoline 
rodents in Finland (Henttonen and Haukisalmi 2000). However, E. multilocularis has 
recently appeared in Denmark and Sweden (Kapell and Saeed 2000, Osterman Lind et 
al. 2011, Wahlström et al. 2012), and is predicted to spread to Finland as well.

Taenia pisiformis, with canids (including dog) as definitive hosts and hares as inter-
mediate hosts, has evidently disappeared from Finland. In the 1940–50s, T. pisiformis 
was still a very common parasite in the country, known as the “bladder worm disease” 
of hares (Lampio 1946, 1950). However, no metacestodes of T. pisiformis were found 
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from hares in early 1980s (Soveri and Valtonen 1983), and a recent survey of Taenia 
tapeworms in wolves from Finland and Sweden based on molecular identification (La-
vikainen et al. 2011) also failed to find it. It is clear that the hunters’ awareness of the 
transmission of the parasite (hare offal should not be fed to dogs) and anthelmintic teat-
ment of hunting dogs have played a major role in the disappearence of this parasite, but 
do not completely explain it, because suitable wild hosts are still numerous in Finland.

Recently, molecular methods have had a revolutionary impact on taeniid systemat-
ics. For example, the application of DNA based methods has enabled distinction of 
more or less cryptic, new species of Taenia, including T. arctos, a parasite of bears (de-
finitive host) and cervids (intermediate hosts) in Finland, Alaska and Canada (Haukis-
almi et al. 2011, Catalano et al. 2014). Taenia arctos had previously been confused 
with other Taenia species, mainly with Taenia krabbei Moniez, 1879, but it was found 
to be a genetically and biologically distinct entity (Lavikainen et al. 2010). Recently, 
another new species of Taenia, with the lynx (Lynx lynx) as a definitive host and cervids 
as intermediate hosts, has been found in Finland based on the molecular identification 
of adults and metacestodes (V. Haukisalmi, A. Lavikainen et al., unpubl.).

Tapeworm diversity in different parts of Europe

One of the main patterns emerging from the present checklist and associated compari-
sons is that the tapeworm fauna of vertebrates in Finland is significantly less speciose 
than the corresponding fauna in other parts of Europe. The difference is mainly due to 
the low number of bird tapeworms in Finland.

Such a pronounced difference may be a real one or due to a number of confound-
ing factors, including differences in latitude, available habitats (freshwater, marine, 
montane etc.), the number of host species present and the proportion of host species 
examined (adequately) for tapeworms. It is not possible to determine how these factors 
(interactively) determine the variation in tapeworm diversity in Europe, but the last 
factor probably explains most of the variation.

First, most of the tapeworms of vertebrates considered here have a wide European 
or western Eurasian (or more extensive) distribution, and are expected to occur in Fen-
noscandia, provided that their definitive and intermediate hosts are present. Therefore, 
latitude alone should not explain the differences in tapeworm diversity among regions. 
The availability of habitats is not a sufficient explanation either, because Finland is a 
long country stretching from the Baltic Sea (Gulf of Finland) to near the Arctic Ocean, 
and freshwater habitats (including thousands of lakes) are ubiquitous. Semi-montane 
landscape prevails in northern Finland (Lapland). The number of vertebrate host spe-
cies certainly affects tapeworm diversity, and the high overall tapeworm diversity in 
the Iberian Peninsula is probably partly explained by this factor. However, there are 
no marked differences in vertebrate diversity between Slovakia, Poland and Finland, 
except that there are slightly fewer species of fishes and water birds in Slovakia because 
of the absence of marine habitats.
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These patterns favour the idea that low tapeworm diversity in Finland is mainly 
due to insufficient sampling of vertebrates, particularly anseriform, podicipediform, 
charadriiform and passeriform birds. The tapeworm fauna of Poland, which is among 
the best known in Europe (Pojmańska et al. 2007), forms the most suitable model 
when predicting the true number of tapeworm species in Finland. The diversity of 
vertebrates is roughly equal in Poland and Finland, and there are no major faunistical 
differences either. In addition, Poland and Finland are both situated on the Baltic sea.

The tapeworms of fishes and mammals in Finland are relatively well known and 
the number of tapeworm species in these hosts is taken as such. In Poland, there are 
172 species of tapeworms in birds, which is taken as the predicted number for the 
Finnish fauna. Based on this method, there should be ca. 270 species of tapeworms in 
Finland, instead of the 170 species listed in the present study.
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Appendix

Checklist of tapeworm species of vertebrates in Finland. Synonyms and misidenti-
fications used in publications concerning the Finnish cestode fauna or in museum 
specimens have been indicated in brackets after the valid name. Abbreviations: MZH, 
Finnish Museum of Natural History, Helsinki. ZMUT, Zoological Museum of the 
University of Turku. *, record from the former Finnish territory (region specified in 
parentheses). (l), larval stage of tapeworm (metacestode). HH, collected and identified 
by Heikki Henttonen and Voitto Haukisalmi. EVIRA, collected by specialists of the 
Finnish Food Safety Authority Evira. BMNH, British Museum of Natural History, 
London. USNPC, United States National Parasite Collection (presently housed in the 
National Museum of Natural History, Smithsonian Institution, Washington, D.C.). 
MSB, Museum of Southwestern Biology, University of New Mexico, Albuquerque. 
HNHM, Hungarian Natural History Museum, Budapest.
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B. Host species and their tapeworms

CYCLOSTOMATA (jawless fishes, ympyräsuiset)
Petromyzontidae (northern lampreys, nahkiaiset)

Lampetra fluviatilis (lamprey, nahkiainen)
Triaenophorus crassus (l)

ACTINOPTERYGII (ray-finned fishes, viuhkaeväiset kalat)
Siluridae (catfishes, monnit)

Silurus glanis (wels catfish, monni)
*Glanitaenia osculata

Percidae (percids, ahvenet)
Gymnocephalus cernuus (ruffe, kiiski)

Diphyllobothrium latum (l)
Triaenophorus nodulosus (l)
Proteocephalus cernuae

Perca fluviatilis (European perch, ahven)
Diphyllobothrium latum (l)
Ligula intestinalis (l)
Triaenophorus nodulosus (l)
Proteocephalus percae

Zoarcidae (eelpouts, kivinilkat)
Zoarces viviparus (viviparous eelpout, kivinilkka)

Triaenophorus nodulosus (l)
Gobiidae (gobies, tokot)

Pomatoschistus minutus (sand goby, hietatokko)
Proteocephalus gobiorum

Anguillidae (freshwater eels, ankeriaat)
Anguilla anguilla (European eel, ankerias)

Bothriocephalus claviceps
Proteocephalus macrocephalus

Esocidae (pikes, hauet)
Esox lucius (northern pike, hauki)

Diphyllobothrium dendriticum (l)
Diphyllobothrium latum (l)
Triaenophorus crassus
Triaenophorus nodulosus/T. nodulosus (l)

Pleuronectidae (flounders, oikeasilmäkampelat)
Platichtys flesus (European flounder, kampela)

Diplocotyle olrikii
Scophthalmidae (turbots, piikkikampelat)

Scophthalmus maximus (turbot, piikkikampela)
Bothriocephalus scorpii

Cyprinidae (cyprinids, särkikalat)
Abramis brama (bream, lahna)

Caryophyllaeus laticeps
Ligula intestinalis (l)

Abramis ballerus (blue bream, sulkava)
Proteocephalus torulosus
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Alburnus alburnus (common bleak, salakka)
Caryophyllaeides fennica
Ligula intestinalis (l)
Proteocephalus torulosus

Blicca bjoerkna (silver bream, pasuri)
*Caryophyllaeides fennica
Caryophyllaeus laticeps
Ligula intestinalis (l)

Carassius carassius (crucian carp, ruutana)
Caryophyllaeides fennica
Khawia rossittensis

Leuciscus idus (ide, säyne)
Caryophyllaeides fennica
Proteocephalus torulosus

Leuciscus leuciscus (common dace, seipi)
Caryophyllaeus laticeps
Caryophyllaeides fennica
Ligula intestinalis (l)
Proteocephalus torulosus

Phoxinus phoxinus (Eurasian minnow, mutu)
Ligula intestinalis (l)

Rutilus rutilus (common roach, särki)
Caryophyllaeus laticeps
Caryophyllaeides fennica
Ligula intestinalis (l)
Proteocephalus torulosus

Scardinius erythrophtalmus (common rudd, sorva)
Caryophyllaeides fennica

Osmeridae (smelts, kuoreet)
Osmerus eperlanus (European smelt, kuore)

Diphyllobothrium dendriticum (l)
Diphyllobothrium ditremum (l)
Triaenophorus nodulosus (l)
Proteocephalus tetrastomus

Salmonidae (salmonids, lohet)
Coregonus lavaretus (European whitefish, siika)

Cyathocephalus truncatus
Diphyllobothrium dendriticum (l)
Diphyllobothrium ditremum (l)
Eubothrium crassum
Triaenophorus crassus (l)
Proteocephalus longicollis

Coregonus albula (vendace, muikku)
Diphyllobothrium dendriticum (l)
Diphyllobothrium ditremum (l)
Triaenophorus crassus (l)
Proteocephalus longicollis
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Salmo salar (Atlantic salmon, lohi)
Diphyllobothrium dendriticum (l)
Eubothrium crassum
Triaenophorus nodulosus (l)

Salmo trutta (brown trout, taimen)
Cyathocephalus truncatus
Diphyllobothrium dendriticum (l)
Diphyllobothrium ditremum (l)
Eubothrium crassum
Eubothrium salvelini
Triaenophorus nodulosus (l)

Salvelinus alpinus (Arctic char, nieriä)
Diphyllobothrium dendriticum (l)
Diphyllobothrium ditremum (l)
Eubothrium salvelini
Triaenophorus crassus (l)
Proteocephalus longicollis

Oncorhynchus mykiss (rainbow trout, kirjolohi)
Triaenophorus crassus (l)

Thymallus thymallus (grayling, harjus)
*Cyathocephalus truncatus
Triaenophorus crassus (l)
Proteocephalus thymalli

Clupeidae (clupeids, sillit)
Clupea harengus membras (Baltic herring, silakka)

Eubothrium crassum
Gasterosteidae (sticklebacks, piikkikalat)

Gasterosteus aculeatus (three-spined stickleback, kolmipiikki)
Diphyllobothrium dendriticum (l)
Diphyllobothrium ditremum (l)
Schistocephalus solidus (l)
Triaenophorus nodulosus (l)
Proteocephalus filicollis

Pungitius pungitius (ninespine stickleback, kymmenpiikki)
Diphyllobothrium ditremum (l)
Schistocephalus pungitii (l)
Triaenophorus nodulosus (l)
Proteocephalus ambiguus

Cottidae (cottids, simput)
Cottus gobio (bullhead, kivisimppu)

Schistocephalus cotti (l)
Triaenophorus nodulosus (l)

Myoxocephalus scorpius (shorthorn sculpin, isosimppu)
Bothriocephalus scorpii
Proteocephalus gobiorum

Triglopsis quadricornis (fourhorn sculpin, härkäsimppu)
Diphyllobothrium dendriticum (l)
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Bothriocephalus scorpii
Proteocephalus gobiorum

Taurulus bubalis (long-spined bullhead, piikkisimppu)
Bothriocephalus scorpii

Lotidae (lings, mateet)
Lota lota (burbot, made)

Diphyllobothrium dendriticum (l)
Diphyllobothrium ditremum (l)
Diphyllobothrium latum (l)
Eubothrium rugosum
Triaenophorus nodulosus (l)

Gadidae (cods, turskakalat)
Gadus morhua (Atlantic cod, turska)

Diplocotyle olrikii
*Abothrium gadi

AVES (birds, linnut)
Anseriformes (waterfowl, sorsalinnut)

Anas acuta (northern pintail, jouhisorsa)
Drepanidolepis spinulosa
Diorchis inflata
Diorchis stefanskii
Drepanidolepis anatina
Fimbriaria fasciolaris
Microsomacanthus abortiva
Microsomacanthus arcuata
Microsomacanthus collaris
Microsomacanthus paracompressa
Retinometra macracanthos
Sobolevicanthus dafilae

Anas clypeata (northern shoveler, lapasorsa)
Diorchis ransomi
Fimbriaria fasciolaris
Microsomacanthus arcuata
Microsomacanthus collaris
Microsomacanthus compressa
Sobolevicanthus gracilis

Anas crecca (common teal, tavi)
Drepanidolepis spinulosa
Aploparaksis furcigera
Dicranotaenia coronula
Diorchis elisae
Diorchis stefanskii
Diorchis ransomi
Drepanidolepis anatina
Fimbriaria fasciolaris
Microsomacanthus arcuata
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Microsomacanthus collaris
Microsomacanthus compressa
Microsomacanthus paracompressa
Sobolevicanthus dafilae
Sobolevicanthus octacanthus
Sobolevicanthus gracilis
Sobolevicanthus krabbeella 

Anas penelope (Eurasian wigeon, haapana)
Drepanidolepis spinulosa
Aploparaksis furcigera
Dicranotaenia coronula
Diorchis stefanskii
Diorchis asiatica
Diploposthe laevis
Drepanidolepis anatina
Drepanidotaenia lanceolata
Microsomacanthus compressa
Retinometra macracanthos

Anas platyrhynchos (mallard, sinisorsa)
Drepanidolepis spinulosa
Aploparaksis furcigera
Dicranotaenia coronula
Diorchis elisae
Diorchis inflata
Diorchis stefanskii
Diorchis ransomi
Drepanidolepis anatina
Fimbriaria fasciolaris
Microsomacanthus collaris
Microsomacanthus paracompressa
Retinometra macracanthos
Sobolevicanthus octacanthus
Sobolevicanthus gracilis

Anas querquedula (garganey, heinätavi)
Aploparaksis furcigera
Diorchis elisae
Diorchis stefanskii
Drepanidotaenia lanceolata
Fimbriaria fasciolaris
Sobolevicanthus octacanthus

Anser fabalis (bean goose, metsähanhi)
Wardium creplini

Aythya ferina (common pochard, punasotka)
Diploposthe laevis
Microsomacanthus collaris

Aythya fuligula (tufted duck, tukkasotka)
Drepanidolepis spinulosa
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Aploparaksis furcigera
Dicranotaenia coronula
Diorchis elisae
Fimbriaria fasciolaris
Microsomacanthus arcuata
Microsomacanthus compressa
Microsomacanthus paracompressa
Sobolevicanthus dafilae
Sobolevicanthus octacanthus
Sobolevicanthus gracilis
Sobolevicanthus krabbeella 

Aythya marila (greater scaup, lapasotka)
Microsomacanthus compressa
Retinometra macracanthos

Bucephala clangula (common goldeneye, telkkä)
Schistocephalus solidus
Aploparaksis furcigera
Dicranotaenia coronula

Cygnus cygnus (whooper swan, laulujoutsen)
Wardoides nyrocae

Melanitta fusca (velvet scoter, pilkkasiipi)
Drepanidolepis sp. 1
Drepanidolepis sp. 2
Dicranotaenia coronula

Mergus merganser (common merganser, isokoskelo)
Diphyllobothrium ditremum
Confluaria multistriata?
Fimbriaria fasciolaris
Ligula intestinalis
Tschertkovilepis tenuirostris

Mergus serrator (red-breasted merganser, tukkakoskelo)
Ligula intestinalis
Schistocephalus solidus
*Fimbriaria fasciolaris
*Sobolevicanthus gracilis

Somateria mollissima (common eider, haahka)
*Fimbriaria fasciolaris
Microsomacanthus diorchis
Microsomacanthus microsoma
Microsomacanthus paramicrosoma

Galliformes (gamebirds, kanalinnut)
Lagopus lagopus (willow ptarmigan, riekko)

Paroniella urogalli
Skrjabinia cesticillus
Hymenolepis (s.l.) sp.

Lyrurus tetrix (black grouse, teeri)
Paroniella urogalli
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Skrjabinia cesticillus
Hymenolepis (s.l.) sp.

Perdix perdix (grey partridge, peltopyy)
Paroniella urogalli

Tetrao urogallus (western capercaillie,metso)
Paroniella urogalli
Skrjabinia cesticillus
Hymenolepis (s.l.) sp.

Tetrastes bonasia (hazel grouse, pyy)
Paroniella urogalli
Skrjabinia cesticillus
Hymenolepis (s.l.) sp.

Gaviiformes (loons/divers, kuikkalinnut)
Gavia arctica (black-throated loon/diver, kuikka)

Diphyllobothrium ditremum
Ligula intestinalis
Biglandatrium biglandatrium
Dubininolepis rostellata

Gavia stellata (red-throated loon/diver, kaakkuri)
Dubininolepis rostellata
Neovalipora parvispine
Tethrabothrius macrocephalus
Tetrabothrius mawsoni

Podicipediformes (grebes, uikkulinnut)
Podiceps cristatus (great crested grebe, silkkiuikku)

Ligula intestinalis
Tetrabothrius macrocephalus
Tetrabothrius mawsoni
Confluaria pseudofurcifera

Podiceps grisegena (red-necked grebe, härkälintu)
Confluaria furcifera

Pelecaniformes (pelicans, cormorants etc., pelikaanilinnut)
Phalacrocorax carbo (great cormorant, merimetso)

Ligula intestinalis
Accipitriformes (hawks and eagles, päiväpetolinnut)

Buteo buteo (common buzzard, hiirihaukka)
Cladotaenia globifera

Buteo lagopus (rough-legged buzzard, piekana)
Cladotaenia globifera

Charadriiformes (shorebirds, rantalinnut)
Actitis hypoleucos (common sandpiper, rantasipi)

*Anomotaenia arionis
*Kowalewskiella cingulifera

Arenaria interpres (ruddy turnstone, karikukko)
Schistocephalus solidus

Calidris alpina (dunlin, suosirri)
*Sacciuterina paradoxa
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Aploparaksis crassirostris
Cepphus grylle (black guillemot, riskilä)

*Alcataenia campylacantha
Tethrabothrius macrocephalus

Charadrius hiaticula (common ringed plover, tylli)
*Anomoatenia microrhyncha

Larus argentatus (European herring gull, harmaalokki)
Diphyllobothrium ditremum
Ligula intestinalis
Tetrabothrius mawsoni

Larus canus (common gull, kalalokki)
Alcataenia larina

Larus fuscus (lesser black-backed gull, selkälokki)
Ligula intestinalis

Limicola falcinella (broad-billed sandpiper, jänkäsirriäinen)
Aploparaksis crassirostris

Limosa lapponica (bar-tailed godwit, punakuiri)
Ophryocotyle proteus

Numenius arquata (Eurasian curlew, kuovi)
Aploparaksis filum s.l.
Dictymetra laevigata

Phalaropus lobatus (red-necked phalarope, vesipääsky)
*Dictymetra laevigata

Philomachus pugnax (ruff, suokukko)
*Anomoatenia microrhyncha

Pluvialis apricaria (European golden plover, kapustarinta)
Nototaenia brevis

Riparia riparia (sand martin, törmäpääsky)
Angularella sp.

Scolopax rusticola (Eurasian woodcock, lehtokurppa)
Anomotaenia globulus
Aploparaksis filum s.l.
Fuhrmannolepis sp.
Sacciuterina paradoxa

Tringa glareola (wood sandpiper, liro)
Trichocephaloidis sp.
Aploparaksis crassirostris
Aploparaksis filum s.l.

Sterna hirundo (common tern, kalatiira)
Schistocephalus solidus

Sterna paradisaea (Arctic tern, lapintiira)
Schistocephalus solidus

Uria aalge (common murre/guillemot, etelänkiisla)
Tethrabothrius macrocephalus

Columbiformes (pigeons and doves, kyyhkylinnut)
Columba palumbus (common wood pigeon, sepelkyyhky)

Dilepis undula
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Strigiformes (owls, pöllölinnut)
Strix uralensis (Ural owl, viirupöllö)

Paruterina candelabraria
Aegolius funereus (Tengmalm’s owl, helmipöllö)

Paruterina candelabraria
Apodiformes (swifts and hummingbirds, kirskulinnut)

Apus apus (common swift, tervapääsky)
Neoliga depressa
Notopentorchis cyathiformis

Piciformes (woodpeckers, tikkalinnut)
Dendrocopos leucotos (white-backed woodpecker, valkoselkätikka)

Liga crateriformis
Dendrocopos major (great spotted woodpecker, käpytikka)

Liga crateriformis
Dryocopus martius (black woodpecker, palokärki)

Railletina frontina
Picoides tridactylus (Eurasian three-toed woodpecker, pohjantikka)

Orthoskrjabinia sp.
Picus canus (grey-headed woodpecker, harmaapäätikka)

Liga crateriformis
Passeriformes (passerines, varpuslinnut)

Anthus trivialis (tree pipit, metsäkirvinen)
Anonchotaenia globata

Corvus corone (carrion crow, varis)
Dilepis undula
Spiniglans constricta
Passerilepis crenata

Delichon urbica (common house martin, räystäspääsky)
*Hirundinicola parvirostris

Fringilla montifringilla (brambling, järripeippo)
Monosertum parinum

Hirundo rustica (barn swallow, haarapääsky)
Hirundinicola parvirostris

Lanius collurio (red-backed shrike, pikkulepinkäinen)
Biuterina sp.
Paruterina parallelepipeda 

Motacilla alba (white wagtail, västäräkki)
*Sobolevitaenia borealis

Parus major (great tit, talitiainen)
Passerilepis parina

Pica pica (magpie, harakka)
Dilepis undula
Passerilepis stylosa
Spiniglans sharpiloi

Sturnus vulgaris (common starling, kottarainen)
Wardium farciminosa

Turdus iliacus (redwing, punakylkirastas)
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Dilepis undula
Passerilepis crenata

Turdus philomelos (song thrush, laulurastas)
Dilepis undula

Turdus pilaris (fieldfare, räkättirastas)
Dilepis undula
Passerilepis crenata

Turdus viscivorus (mistle thrush, kulorastas)
Dilepis undula
Passerilepis crenata

MAMMALIA (mammals, nisäkkäät)
Soricidae (shrews, päästäiset)

Sorex araneus (common/Eurasian shrew, metsäpäästäinen)
Dilepis undula
Hepatocestus hepaticus
Monocercus arionis
Ditestolepis diaphana
Gulyaevilepis tripartita
Lineolepis scutigera
Neoskrjabinolepis merkushevae
Neoskrjabinolepis schaldybini
Neoskrjabinolepis singularis
Pseudobotrialepis globosoides
Soricinia infirma
Spasskylepis ovaluteri
Staphylocystis furcata
Staphylocystoides stefanskii
Urocystis prolifer
Vigisolepis spinulosa
Mesocestoides lineatus (l)

Sorex caecutiens (Laxmann’s shrew, idänpäästäinen)
Monocercus arionis
Ditestolepis diaphana
Gulyaevilepis tripartita
Lineolepis scutigera
Neoskrjabinolepis merkushevae
Neoskrjabinolepis schaldybini
Neoskrjabinolepis singularis
Pseudobotrialepis globosoides
Soricinia infirma
Spasskylepis ovaluteri
Staphylocystis furcata
Vigisolepis spinulosa

Sorex minutus (Eurasian pygmy shrew, vaivaispäästäinen)
Monocercus arionis
Ditestolepis diaphana
Neoskrjabinolepis schaldybini
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Pseudobotrialepis globosoides
Staphylocystoides stefanskii
Vigisolepis spinulosa

Sorex isodon (taiga shrew, mustapäästäinen)
Monocercus arionis
Ditestolepis diaphana
Ditestolepis sp.
Neoskrjabinolepis schaldybini
Vigisolepis spinulosa

Neomys fodiens (Eurasian water shrew, vesipäästäinen)
Polycercus sp.
Vigisolepis spinulosa

Vespertilionidae (vesper bats, siipat)
Eptesicus nilssoni (northern bat, pohjanlepakko)

Vampirolepis sp.
Leporidae (rabbits and hares, jänikset)

Lepus europaeus (European hare, rusakko)
Mosgovoyia pectinata
Taenia pisiformis (l)

Lepus timidus (mountain hare, metsäjänis)
Mosgovoyia pectinata
Taenia pisiformis (l)

Oryctolagus cuniculus (European rabbit, kani)
Neoctenotaenia ctenoides

Muridae (Old World rats and mice, rottaeläimet)
Apodemus flavicollis (yellow-necked mouse, metsähiiri)

Hymenolepis cf. diminuta 
Rodentolepis fraterna
Skrjabinotaenia lobata
Mesocestoides lineatus (l)
Hydatigera taeniaeformis s.l. (l)

Micromys minutus (harvest mouse, vaivaishiiri)
Nomadolepis sp.

Mus musculus (house mouse, kotihiiri)
Catenotaenia pusilla

Rattus norvegicus (brown rat, isorotta)
Hydatigera taeniaeformis s.l. (l)

Cricetidae (cricetids, hamsterit ja myyrät)
Arvicola amphibius (European water vole, vesimyyrä)

Anoplocephaloides cf. dentata
Eurotaenia gracilis
Paranoplocephala omphalodes

Lemmus lemmus (Norwegian lemming, tunturisopuli)
Anoplocephaloides cf. dentata
Eurotaenia gracilis
Lemminia fellmani

Microtus agrestis (field vole, peltomyyrä)
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Anoplocephaloides cf. dentata
Eurotaenia gracilis
Microcephaloides cf. variabilis
Microticola blanchardi
Paranoplocephala omphalodes
Hymenolepis (s.l.) asymmetrica
Mesocestoides lineatus (l)
Hydatigera taeniaeformis s.l. (l)
Versteria mustelae (l)

Microtus levis (East European vole, idänkenttämyyrä)
Paranoplocephala omphalodes
Taenia polyacantha (l)

Microtus oeconomus (root vole/tundra vole, lapinmyyrä)
Anoplocephaloides cf. dentata
Eurotaenia gracilis
Microcephaloides cf. variabilis
Microticola blanchardi
Paranoplocephala jarrelli
Taenia polyacantha (l)
Versteria mustelae (l)

Myodes glareolus (bank vole, metsämyyrä)
Eurotaenia gracilis
Paranoplocephala omphalodes
Paranoplocephala kalelai
Catenotaenia henttoneni
Cladotaenia globifera (l)
Mesocestoides lineatus (l)
Taenia martis (l)
Taenia polyacantha (l)
Hydatigera taeniaeformis s.l. (l)
Versteria mustelae (l)

Myodes rufocanus (grey-sided vole, harmaakuvemyyrä)
Anoplocephaloides cf. dentata
Eurotaenia gracilis
Microcephaloides cf. variabilis
Paranoplocephala kalelai
Mesocestoides lineatus (l)
Versteria mustelae (l)

Myodes rutilus (red vole/northern red-backed vole, punamyyrä)
Eurotaenia gracilis
Paranoplocephala kalelai
Catenotaenia henttoneni
Mesocestoides lineatus (l)
Taenia martis (l)
Taenia polyacantha (l)
Hydatigera taeniaeformis s.l. (l)
Versteria mustelae (l)
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Ondatra zibethicus (muskrat, piisami)
Hydatigera taeniaeformis s.l. (l)

Sciuridae (squirrels, oravat)
Sciurus vulgaris (Eurasian red squirrel, orava)

Catenotaenia dendritica
Felidae (cats, kissaeläimet)

Felis catus (domestic cat, kissa)
Hydatigera taeniaeformis s.l.

Lynx lynx (Eurasian lynx, ilves)
Spirometra sp.
Taenia laticollis
Taenia sp.
Hydatigera taeniaeformis s.l.

Mustelidae (mustelids, näätäeläimet)
Lutra lutra (otter, saukko)

Versteria mustelae (l)
Martes martes (European pine marten, näätä)

Mesocestoides lineatus
Meles meles (European badger, mäyrä)

Atriotaenia incisa
Mesocestoides lineatus

Canidae (canids, koiraeläimet)
Canis lupus (wolf, susi)

Mesocestoides lineatus
Taenia hydatigena
Taenia krabbei
Echinococcus canadensis

Canis lupus familiaris (dog, koira)
Diphyllobothrium latum
Dipylidium caninum
Taenia pisiformis

Nyctereutes procyonoides (raccoon dog, supikoira)
Polycercus sp.

Vulpes vulpes (red fox, kettu)
Diphyllobothrium latum
Mesocestoides litteratus
Taenia polyacantha

Ursidae (bears, karhut)
Ursus arctos (brown bear, karhu)

Taenia arctos
Phocidae (true seals, hylkeet)

Pusa hispida saimensis (Saimaa ringed seal, saimaannorppa)
Diphyllobothrium ditremum
Triaenophorus nodulosus

Pusa hispida botnica (Baltic ringed seal, itämerennorppa)
Schistocephalus solidus
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Equidae (horses, hevoset)
Equus caballus (horse, hevonen)

Anoplocephala perfoliata
Echinococcus equinus (l)

Cervidae (deer, hirvieläimet)
Alces alces (Eurasian elk/moose, hirvi)

Moniezia expansa
Taenia arctos (l)
Taenia hydatigena (l)
Taenia sp. (l)
Echinococcus canadensis (l)

Capreolus capreolus (European roe deer, metsäkauris)
Taenia sp. (l)

Rangifer tarandus (reindeer, poro/peura)
Moniezia cf. benedeni
Taenia krabbei (l)
Echinococcus canadensis (l)

Bovidae (cloven-hoofed mammals, onttosarviset)
Ovis aries (sheep, lammas)

*Moniezia expansa
Taenia hydatigena (l)

Bos taurus (cow/cattle, lehmä/nauta)
Moniezia benedeni
Taenia saginata (l)

Suidae (pigs, siat)
Sus scrofa (domestic pig, sika)

Taenia hydatigena (l)
Hominidae (great apes, isot ihmisapinat)

Homo sapiens (man, ihminen)
Diphyllobothrium latum
Taenia saginata
Taenia solium/T. solium (l)
Echinococcus granulosus (l)
Echinococcus multilocularis (l)
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introduction

The scaleworm Lepidonotus belongs to the family Polynoidae, and contains more than 
70 described species (Read and Fauchald 2015). They have been found from the inter-
tidal to the bathyal zones, in diverse marine environments (Day 1967, Fauchald 1977, 
Salazar-Silva 2006, Wehe 2006).

Leach (1816) established the genus Lepidonotus for the species Aphrodita clava 
Montagu (1808), which had been described earlier. This author did not provide iden-
tifying characters of the genus, which led to subsequent confusion in the literature, 
causing many synonyms. Later, Seidler (1923) made a very extensive review of the 
Lepidonotinae, presenting descriptions and keys to more than 50 species of Lepidono-
tus, but there are almost no illustrations to supplement the descriptions, nor is it clear 
from the text which specimens or types were examined (Wehe 2006). However, Wehe 
(2006) clarified that this paper is invaluable in providing base-line data and access to 
the literature on lepidonotid genera.

Lepidonotus has a short body with 26 segments, is dorsoventrally flattened, and 
subrectangular in the cross-section. The prostomium is bilobed, extending anteriorly 
into the ceratophores of the terminally-attached lateral antennae. The antennae and 
cirri are smooth. A facial tubercle is present; the buccal segment is with or without 
nuchal fold. Twelve pairs of elytra are present on segments 2, 4, 5, 7, 9, 11, 13, 15, 
17, 19, 21 and 23; elytra are with or without tubercles and papillae. The notopodia 
small or vestigial, unidentate notochaetae are short. The neuropodia are large, with or 
without an acicular lobe; the neurochaetae are stout, long, with subdistal spines and 
unidentate or occasionally bidentate tips (Fauchald 1977, Amaral and Nonato 1982, 
Ruff 1995, Wehe 2006).

In this paper, a catalogue of the genus Lepidonotus from South America is pro-
vided, and L. carinulatus and L. natalensis are redescribed, collected in the intertidal 
region of the State of Paraíba, northeastern Brazil. These two species are reported for 
the first time for Brazilian waters.

Material and methods

The species accounts in the catalogue are given alphabetically. Each account contains 
author, publication year, number of pages, figures, types, and deposition numbers, to-
gether with the abbreviation of the museum or institution in which the type material is 
deposited, type locality with coordinatesand geographical distribution, when available. 
In some cases, remarks on taxonomic status of somes species are included. Synonyms 
are listed chronologically. A comparative table for all reported species and subspecies 
from South American is provided (Table 1).

Specimens were collected by handpicking during low tides from the intertidal 
region (0.0–0.2 m) and by snorkeling to a depth of up to 5 meters along the coast of 
the state of Paraíba. Specimens were fixed in formaldehyde (10% in seawater), and 
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later rinsed with fresh water and transferred to 70% ethanol. General structures were 
observed with Stereomicroscope Olympus Nikon SMZ800. Chaetae and elytrae 
were observed with an Olympus BX41 compound microscope. All illustrations were 
drawn using a camera lucida, and photographs were edited in Photoshop, Photo-
Scape and CorelDraw X7. Specimens are deposited in the ‘Coleção de Invertebrados 
Paulo Young’, Departamento de Sistemática e Ecologia da Universidade Federal da 
Paraíba’, Brazil.

The nomenclature of appendages and other characteristics of polynoids mentioned 
in this paper follow Tebble and Chambers (1982), Hanley and Burke (1991), Ruff 
(1995), Imajima (1997), and Wehe (2006).

The following abbreviations are used in the text:

AMNH American Museum of Natural History, New York
BMNH The Natural History Museum, London, Great Britain (formerly British 

Museum of Natural History)
LIPY Laboratório de Invertebrados Paulo Young, Paraíba, Brazil
MNHN Poly Type Polychaeta type collection, Museum National d’Histoire Na-

turelle, Paris
NCB Naturalis, The Netherlands Centre for Biodiversity, Leiden.
PMNH Peabody Museum of Natural History, Yale University
POLY-UFPB Coleção de Polychaeta do Laboratório de Invertebrados Paulo Young.
SSM, Naturhistoriska Rijsmuseet, Stockholm.
USNM National Museum of Natural History, Smithsonian Institution, 

Washington D.C.
ZUEC-POL Polychaete Collection, Zoological Museum of the State University of 

Campinas, São Paulo.
ZMB Naturhistorisches Forschungsinstitut, Museum für Naturkunde, Zentra-

linstitutder Humboldt-Universität zu Berlin, Germany.
ZMH Zoologisches Institut und Museum der Universität Hamburg, Germany.

Results

Family Polynoidae Malmgren, 1867

Genus Lepidonotus Leach, 1816

Type species. Aphrodita clava Montagu, 1808
Leach 1816, Hanley and Burke 1991, Ruff 1995, Chambers and Muir 1997, Bar-

nich and Fiege 2003.
Diagnosis. Body short, arched, with 26 segments. Bilobed prostomium extending 

anteriorly into ceratophores of terminally-attached lateral antennae. Antennae and cirri 
smooth. Facial tubercle present; buccal segment with or without nuchal fold. Twelve 
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pairs of elytra on segments 2, 4, 5, 7.... 21 and 23. Notopodia small or vestigial; uniden-
tate notochaetae short, slender, spinose, or notochaetae capillaries sometimes present. 
Neuropodia large, with or without acicular lobe; neurochaetae stout, long, with subdis-
tal spines and unidentate or occasionally bidentate tips.

Remarks. The genus Lepidonotus contains more than 70 species distributed world-
wide (Ruff 1995). However, only 18 species and subspecies have been reported for 
South America, including the two new records described here.

1. Lepidonotus arenosus Ehlers, 1901b

Lepidonotus arenosus Ehlers, 1901b: 253–254 (Calbuco, Chile), 1901a: 49, pl. 2: figs 
9–12 (Chile).-Wesenberg-Lund 1962: 15.-Hartwich 1993: 80.-Pleijel 2007: 
179 (New Caledonia).

Holotype. NCB Verm. 3643.
Type locality. Calbuco, Chile.
Distribution. Chile and New Caledonia.

2. Lepidonotus brasiliensis (Quatrefages, 1866)

Polynoe brasiliensis Quatrefages, 1866: 246–247 (Bahia, Brazil).-Solís-Weiss et al. 2004: 358.
Lepidonotus brasiliensis-Seidler 1924: 37.-Amaral and Nonato 1982: 25.-Salazar-

Vallejo 1996: 15.-Amaral et al. 2013.

Syntype of Polynoe brasilienis. MNHN Poly Type 78.
Type locality. Bahia, Brazil.
Distribution. Known only from the type-locality in Bahia.

3. Lepidonotus brasiliensis laevis Rullier & Amoureux, 1979

Lepidonotus braziliensis laevis Rullier & Amoureux, 1979: 150, fig. d. (Brazil).-Solís-
Weiss et al. 2004: 358.

Syntype. MNHN Poly Type: 1304.
Type locality. Bahia, Brazil.
Distribution. This species occurs along the Brazilian littoral.
Remarks. Solís-Weiss et al. (2006) considered only the species, however, in Read 

and Fauchald (2015), the status as subspecies is considered valid.
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4. Lepidonotus caeruleus Kinberg, 1856

Lepidonotus caeruleus Kinberg, 1856: 384 (off Rio de Janeiro-Brazil), 1858: 13–14, 
pl. 4: fig. 16, pl. 10, fig. 51.-Baird 1865: 183.-Grube 1876: 61.-Seidler 1924: 
69.-Hartman 1939: 108–109.-Nonato and Luna 1970a: 63 (Alagoas, 19–35 m); 
1970b: 66–67, pl. 1: figs 8–14 (Alagoas, 19–35 m).-Rullier and Amoureux 1979: 
152 (Alagoas and Bahia).-Morgado and Amaral 1981: 93 (São Paulo, in bryozoan 
colonies).-Amaral and Nonato 1982: 25.-Salazar-Vallejo 1996: 15.-Duarte and 
Nalesso 1996: 142 (São Paulo, in colonies of Zygomycale parishii).-Morgado and 
Tanaka 2001: 178 (São Paulo; in colonies of Schizoporella errata).-Berlandi et al. 
2012: 282 (off Espírito Santo State, rhodolith beds).-De Assis et al. 2012: 17 
(Paraíba).-Cunha et al. 2013: 146 (off Bahia).

Polynoe caerulea.-Quatrefages 1866: 224.
Lepidonotus caeloris.-Moore 1903: 412–414, pl. 23: fig. 12 (Japan, 115–280 m), 1906: 

546–547, pl. 36: figs 36–37 (Alaska); 1908: 331 (Alaska and Pacific Canada), 1910: 
333–334 (California).-Essenberg 1918: 184 (Alaska to California, 53–932 m).-
Hartman and Reish 1950: 5 (Oregon).-Díaz-Castaneda and Rodríguez-Villanueva 
1998: 12 (Pacific Mexico).

Polynoë caelora.-Izuka 1912: 23–25, fig. (Japan).
Lepidonotus caelorus.-Treadwell 1914: 182 (California).-Chamberlin 1918: 174 

(California).-Berkeley 1923: 213 (Pacific Canada).-Hartman 1939: 44, 1944: 
244 (California).-Rioja 1941: 680 (Pacific Mexico), 1947: 199 (Pacific Mexico).-
Berkeley and Berkeley 1942 (Alaska).-Pettibone 1953: 15–16, pl. 1: figs 1–8; pl. 
2: figs 9–19 (Washington and Oregon 7.3–256 m, with Volsella modiolus, Balanus 
nubilis, on tube of Neosabella [as Sabellaria] cementarium, in calcareous tubes of 
Dodecaceria “pacifica”).-Reish 1968: 100 (California).

Lepidonotus coelorus.-Treadwell 1937: 141 (California).-Berkeley and Berkeley 1942: 
187 (Pacific Canada), 1948: 9–10, figs 6–7 (Pacific Canada).-Pequegnat 1964: 
278 (California).

Lepidonotus caerulus.-Berkeley and Berkeley 1941: 20 (California).

Holotype. ZUEC-POL 2919.
Type locality. off Rio de Janeiro-Brazil.
Distribution. Western Pacific from Japan. Eastern Pacific from Alaska to Califor-

nia. Southwestern Atlantic from Paraíba to São Paulo. 7.3–932 m (Figure 1).
Biology. The species occurs in colonies of the sponge Zygomycale parishii (Bower-

bank, 1875), in colonies of the bryozoan Schizoporella errata (Waters, 1879), on tubes 
of sabellariid Neosabellaria cementarium (Moore, 1906), in tubes of cirratulid Dode-
caceria “pacifica”, with the barnacle Balanus nubilis (Darwin, 1854), and the mussel 
Volsella modiolus. In rhodolith beds.

Remarks. Lepidonotus caeruleus presents a wide distribution. Futher studies are 
required to enable us to understand if it is a cryptogenic species, because there are no 
studies to show that it represents a species complex, and its origin was not determined.
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5. Lepidonotus carinulatus Grube, 1869
Figures 2, 3

Polynoe (Lepidonotus) carinulata — Grube 1869; Grube 1878: 26–27, pl. 3: figs 2–2 b.
Lepidonotus carinulatus.—Willey 1905: 248–249, pl. 1: figs 7–11, Fauvel 1911: fig. 1, 

1918, 1919a, Augener 1922: figures 3–3b, Seidler 1923, Fauvel 1933, Wesenberg-
Lund 1949, Fauvel 1955, Mohammad 1971, Day 1975: figs 2 g–k, Amoureux et 
al. 1978, Hanley and Burke 1991: fig 20, Imajima 1997: figs 45–46, Rasheed and 
Mustaquim 2003: figs 7–8, Barnich et al. 2004.

Lepidonotus tenuisetosus. — Mohammad 1971: 288, Gravier 1902.

Diagnosis. With two nuchal nodules and without nuchal folds; black pigmentation 
on antennae, cirrophores and tentaculophores; elytra with dark pigmentation; elytral 
surface reticulate, with oval to rounded macro- and microtubercles, anterior ones flat-
tened, smooth or carinate, central and posterolateral ones warty; margin with fringing 
papillae; neurochaetae bidentate.

Description. Body elongated, flattened dorsoventrally, subrectangular in cross-sec-
tion; 2 mm in length, including palps and pygidial cirri; 26 chaetigerous segments, and 
pygidium (Figure 2a–b). Prostomium bilobed, rounded to hexagonal, lateral antenna with 
terminal insertion (Figure 3a). Two pairs of eyes; anterior pair dorsolateral, near widest por-
tion of prostomium, posterior pair near posterior end of prostomium, converging towards 
midline, buccal segment without nuchal fold, but with pair of nuchal nodules (Figure 
3a–b). Median and lateral antennae, tentacular and dorsal cirri with two dark rings (Figure 
2a), both having subdistal swelling, culminating abruptly in sharp point; ceratophores cy-
lindrical, median antenna larger than lateral antennae. Pair of palps, slightly smaller than 
median antenna, culminating in thin point, with 8 longitudinal rows of papillae.

Tentacular segment with two pairs of cylindrical tentaculophores, with three pros-
tomial chaetae on anterodorsal bases. Buccal cirri larger than ventral cirri, with cylin-
drical cirrophores. Pharynx with nine pairs of papillae and two pairs of maxillae. Facial 
tubercle present. Dorsal cirri with same coloration as median antenna, larger than 
ventral cirri, with cylindrical cirrophores.

Parapodia biramous (Figure 3b), prechaetal lobe quadrate or subtriangular, postch-
aetal lobe short and subtriangular, both with acicula; short notopodia on anterodorsal 
side of neuropodia. Notochaetae spinous, superior row slender, serrated on convex 
side (Figure 3c). Neuropodia large, truncate, distally cleft with prechaetal lobe slightly 
longer than poschaetal lobe. Neurochaetae stouter than notochaetae, falcate, subdis-
tally thickened, with several rows of spines, distal spines usually much larger than basal 
ones, and bidentate tips with small secondary tooth (Figure 3d).

Twelve pairs of elytra, covering dorsum entirely, with dark-brown pigmentation; 
pairs until last chaetiger segment following order: 2, 4, 5, 7, 9, 11, 13, 15, 17, 19, 21 
and 23; long papillae along external edge. First three pairs of elytrae more ornate, with 
tubercles (Figure 3e); on 11th and 12th pair with ornamentation similar to that in 
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Figure 1. Map showing the distribution of genus Lepidonotus in South America: 1 L. arenosus 2 L. brasil-
iensis 3 L. brasiliensis laevis 4 L. caeruleus 5 L. carinulatus 6 L. crosslandi 7 L. crosslandi peruana 8 L. furcil-
latus 9 L. hupferi 10 L. margaritaceus 11 L. natalensis 12 L. nesophilus 13 L. panamensis 14 L. savignyi 15 
L. sublevis 16 L. tenuisetosus 17 L. tomentosus 18 L. viriabilis.

first pair. Most carinate macrotubercles in central region (Figure 3f–g), surrounded by 
microtubercles (Figure 3h); after 4th or 5th pair (Figure 3i), small warty tubercles give 
impression of smooth elytra (Figure 3j).
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Figure 2. A Anterior end of Lepidonotus carinulatus showing the dark ring in the antennae and tentacular 
cirrus (anterodorsal view of the prostomium) B Anterior end showing the dorsal anus in the last chaetiger-
ous segment. Scale bars: 1 mm (A, B). (p, palp; ma, median antennae; la, lateral antennae; tc, tentacular 
cirri; pr, prostomium; nn, nuchal nodules; dc. Dorsal cirrus; e, elytra; pl, papillae; a, anus; ac, anal cirri.

Nephridial papillae starting from chaetiger 7, with peduncular aspect. Short ven-
tral cirri with thin tip; pair of long anal cirri with same coloration as median antenna; 
dorsal anus in last chaetiger segment (Figure 2b).

Habitat. Recorded between the intertidal and 60 m; elsewhere reported down to 
200 m (Hartmann-Schröder and Hartmann 1991, Wehe 2006).

Syntype. ZMB 1071.
Type locality. Bohol, Philippines.
Distribution. Red Sea, Arabian Sea: Socotra Archipelago, Gulf of Oman, Arabian 

Gulf. Elsewhere: Indo-West Pacific: Madagascar, Sri Lanka, Indonesia, Philippines, 
Hong Kong, South China Sea, Australia, New Caledonia, Japan (Willey 1905, Fauvel 
1953, Hanley and Burke 1991, Hanley 1992, Imajima 1997, Barnich et al. 2004).

New records: Coast of Paraíba, Brazil: Pedra da Galé, Pitimbú (07°28'17"S, 
34°47'26"W), POLY–UFPB 1501; Rio Mamanguape (06°48'44"S, 34°54'48"W), 
POLY–UFPB 1502, 1503.

Remarks. Zenetos et al. (2010) assigned L. carinulatus as an exotic species with an 
origin in the Indo-Pacific/Red Sea. Its establishment success in the Mediterranean is 
questionable, because its description, based on local specimens, was insufficient. It is 
an exotic species in Brazilian waters with casual establishment success; because only the 
present records are known, it is presumed to be non-established in the Mediterranean 
area (Zenetos et al. 2010).
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Figure 3. Lepidonotus carinulatus A pair of nuchal nodules on 2nd segment in dorsal anterior view 
B right parapodia of 4th segment, dorsal view C notochaetae, dorsal view D neurochaetae, ventral view 
e first right elytra, dorsal view F–G macrotubercle h microtubercles i right elytra of 5th segment J mac-
rotubercle. Scale bars:  1 mm (A); 0,5 mm (B–D), 0.05 mm (e–J).

6. Lepidonotus crosslandi Monro, 1928

Lepidonotus crosslandi Monro, 1928: 553–555, figs 1–4 (Callao and Bahia Independ-
encia, Peru).-Hartman 1939: 109, pl. 5, figs 62–69, 1959.-Fauchald and Reimer 
1975: 80 (Panama).-Reimer 1976: 242 (Pacific Panama).-Fauchald 1977: 6 (Pacific 
Panama).-Von Prahl et al. 1979 (Pacific Colombia).-Cruz et al. 1980: 92 (Ecuador).-
Laverde-Castillo 1986 (Colombian Pacific).-Rivera 2008: 23 (El Salvador).
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Holotype. USNM 54378.
Type locality. Balboa and Taboga, Panama.
Distribution. El Salvador to Peru.

7. Lepidonotus crosslandi peruana Hartmann-Schröder, 1962b

Lepidonotus crosslandi.-Hartman 1939: 42–43, pl. 5: figs 62–69 (Peru, 0–112.8m). 
[not Lepidonotus crosslandi Monro 1928]

Lepidonotus crosslandi peruana Hartmann-Schröder 1962b: 109–112, pl. 1: fig. 3; pl. 
2: figs 1–2, 4 (Peru).-Hartman 1965: 9.-Romero et al. 1988: 138 (Peru).

Holotype. ZMH.
Type locality. Callao and Bahia de Independencia, Peru
Distribution. Presently known only from Peru. 0–112.8 m.

8. Lepidonotus furcillatus Ehlers, 1901b

Lepidonotus furcillatus Ehlers, 1901b: 254–255 (Tumbes and Cavancha, Chile), 1901a: 
52–53, pl. 2, figs 1–8 (Chile).-Augener 1913: 102–103 (Australia).-Seidler 1924: 
67–69.-Hartman 1939: 42, pl. 5: figs 57–58 (Colombian Pacific, Ecuador, Pa-
cific Panama, and Chatham Island, New Zealand, 55–101m).-Wesenberg-Lund 
1962: 15.-Day 1975: 171 (Australia).-Laverde-Castillo 1986.-Blake 1991 
(Galapagos).-Hartwich 1993: 101.-Salazar-Vallejo and Londoño-Mesa 2004: 49.

Syntypes. NCB 3682, 3701.
Type locality. Tumbes and Cavancha, Chile.
Distribution. Western Pacific from Australia and New Zealand. East Pacific from 

Colombia to Chile and Galapagos Islands.

9. Lepidonotus hupferi Augener, 1918

Lepidonotus hupferi Augener, 1918: 133–136, pl. 2: figs 7–11 (Gold Coast, western Af-
rica, Gana).-Seidler 1924: 69–70.-Day 1934: 20 (Angola).-Hartman 1939: 43, 
pl. 6: figs 78–82 (Ecuador, Pacific Panama, and Pacific Mexico, 3.7–22 m).-Stein-
beck and Rickets 1941 (Pacific Mexico).-Rioja 1947: 198–199, figs 1–8 (Pacific 
Mexico), 1962: 141 (Pacific Mexico).-Tebble 1955: 80 (Australia).-Fauvel and 
Rullier 1957: 48 (Senegal), 1959a: 146 (Gulf of Guinea), 1959b: 500 (Senegal and 
Cape Verde).-Day 1967: 37 (southern Africa).-Intes and Le Loeuff 1975: 275 
(Ivory Coast, 10–30 m).-Cruz et al. 1980: 92 (Ecuador).-Batisda-Zavala 1993 
(Pacific Mexico).-Hernández-Alcantara et al. 2003: 6 (Pacific Mexico).-Salazar-
Vallejo and Londoño-Mesa 2004: 49.-Pleijel 2007: 179 (New Caledonia).
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Holotype Lepidonotus hupferi. Fauvel, 1950: 345 (Senegal). ZMH V-530
Type locality. Gold Coast, western Africa, Ghana.
Distribution. Eastern Atlantic from Senegal and Cape Verde. Western Pacific 

from New Caledonia and Australia. Eastern Pacific from Mexico to Ecuador. 10–30 m.
Remarks. Lepidonotus hupferi presents a wide distribution. Futher studies are re-

quired to enable us to understand if it is a cryptogenic species, because there are no 
studies to show that it is a species complex, and its origin was not determined

10. Lepidonotus margaritaceus Kinberg, 1856

Lepidonotus margaritaceus Kinberg, 1856: 383 (Guayaquil, Ecuador); 1858: 11–12, 
pl. 3: fig. 12; pl. 10: fig. 49.-Baird 1865: 182.-Grube 1876: 62.-Seidler 1924: 
33–34.-Hartman 1948: 23, pl. 3: figs 1–3.

Polynoe margaritacea.-Quatrefages 1866: 223–224.

Holotype. SSM.
Type locality. Guayaquil, Ecuador.
Distribution. Known only from the type material from Ecuador.

11. Lepidonotus natalensis Day, 1951
Figures 4, 5

Lepidonotus natalensis Day, 1951; fig. 1 e–l [removed from synonymy with L. tenuise-
tosus (sensu Day 1967)].

Lepidonotus tenuisetosus Fauvel, 1927: 414 [not Gravier, 1902].

Diagnosis. Without nuchal fold; some elytrae with group of papillae in center, dark 
pigmentation and small tubercles after 4th or 5th pair, giving impression of smooth 
elytra; elytra margin and surface with long slender, digitiform papillae; notochaetae 
partially threadlike; neurochaetae unidentate.

Description. Body elongate, flattened dorsoventrally; with 26 chaetigerous seg-
ments, 2 mm in length, including palps and pygidial cirrus, 2 mm in width, including 
chaetae (Figure 4a–b). Dorsum and sides of parapodia pigmented black. Prostomium 
bilobed, rounded, slightly hexagonal, black pigmentation at base of ceratophores (Fig-
ure 5a). Lateral antenna with terminal insertion; two pairs of eyes, anterior pair dor-
solateral, near widest portion of prostomium, posterior pair near base of prostomium, 
converging towards midline (Figure 5b). Median and lateral antennae, tentacular and 
dorsal cirri with two dark rings; first more elongated than second, both having sub-
distal swelling, culminating abruptly in sharp point; ceratophores cylindrical, median 
antenna larger than lateral antennae. Palps paired, same length as median antenna, 
culminating almost abruptly into thin point, with 8 longitudinal rows of papillae.
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Figure 4. A Anterior end of Lepidonotus natalensis showing the pigmentation of antennae and tentacu-
lar cirri B dorsal anus in the 23rd segment chaetigerous, dorsal posterior view. Scale bars: 1 mm (A–B). 
(p, palp; ma, median antennae; la, lateral antennae; tc, tentacular cirri; pr, prostomium; nn, nuchal nodules; 
dc, dorsal cirrus; e, elytra; pl, papillae; a, anus; ac, anal cirri.

Tentacular segment with two pairs of cylindrical tentaculophores, with three pros-
tomial chaetae on anterodorsal bases. Buccal cirri larger than ventral cirri, with cy-
lindrical cirrophores. Pharynx with 9 pairs of papillae and 2 pairs of maxillae. Facial 
tubercle present. Dorsal cirri with same coloration as median antenna, larger than 
ventral cirri, with cylindrical cirrophores.

Parapodia biramous (Figure 5c), prechaetal lobe quadrate or subtriangular, postch-
aetal lobe short and subtriangular, both with acicula; short notopodia on anterodorsal 
side of neuropodia. Notochaetae spinous, superior row slender, partially thread-like, 
with fine, pointed tips (Figure 5d). Neuropodia large, truncate, distally cleft, with pre-
chaetal lobe slightly longer than poschaetal lobe. Neurochaetae stouter than notochae-
tae, falcate, subdistally slightly thickened, with few rows of spines below slightly bent, 
blunt, unidentate tips (Figure 5e).

Twelve pairs of elytra covering dorsum entirely, with dark or dark-brown pigmen-
tation; pairs until last chaetiger segment following order: 2, 4, 5, 7, 9, 11, 13, 15, 17, 
19, 21 and 23. First three pairs more ornate, with macro and microtubercles (Figure 
5f-h); these tubercles located more posteriorly on elytra after 4th or 5th pair, giving 
impression of smooth elytra; on 11th and 12th pairs ornamentation similar to that in 
first pairs. Most of macrotubercles on central region, surrounded by microtubercles 
(Figure 5i-j). Very long digitiform papillae along external edge, and group of papillae 
near inferior base of elytra or sometimes next to center (Figure 5k).
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Figure 5. Lepidonotus natalensis A anterodorsal view of prostomium B second segment showing the 
anterior peak C right parapodia of 4th segment, dorsal view D notochaetae, dorsal view e neurochaetae, 
ventral view F first right elytra, dorsal view G macrotubercle h microtubercles i right elytra of 6th seg-
ment J macrotubercle K group of papillae. Scale bars: 1 mm (A); 0,5 mm (B–D); 0.05 mm (B–D).

Nephridial papillae starting from chaetiger 7, with peduncular aspect. Short ven-
tral cirri with thin tip; one pair of short anal cirri with same coloration as median 
antenna; anus dorsal in 23rd chaetigerous segment (Figure 4b).

Habitat. Intertidal zone (algae, rhodoliths) to 5 m, from the coast of Paraíba.
Holotype. BMNH 1961.16.1
Type locality. Natal, South Africa.
Distribution. Suez Canal, Arabian Sea: Karachi; Port Edward, Natal, South Af-

rica, Indian Ocean (Day 1951; Wehe 2006).
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New records. Barra de Camaratuba, Mataraca, Paraíba, Brazil (06°36'14.17"S, 
34°57'48.79"W).

(POLY-UFPB 1504), adult from Barra de Camaratuba, Mataraca (06°36'14.17"S, 
34°57'48.79"W), Paratypes (POLY-UFPB 1505, 1506), Prainha, Baía da Traição 
(06°41'23.77"S, 34°55'48.47"W), Paraíba, Brazil.

Remarks. Lepidonotus natalensis presents a wide distribution. Futher studies are 
required to enable us to understand if it is a cryptogenic species, because there are no 
studies to show that it is a species complex, and its origin was not determined.

12. Lepidonotus nesophilus Chamberlin, 1919

Lepidonotus nesophilus Chamberlin, 1919: 75–78, pl. 4: figs 1–7; pl. 5: fig. 13 (Chatham 
Island, Galapagos Archipelago).-Hartman 1939: 38–39, pl. 7: figs 83–95 (Galapa-
gos Islands, 22–73 m) [not Tenacatitla Bay, Mexico = undescribed species].-Rioja 
1941: 680 (Mexican Pacific), 1962: 141 (Mexican Pacific).-Fauchald and Reimer 
1975: 80 (Panama).-Fauchald 1977: 6 (Pacific Panama).-Van der Heiden and Hen-
drickx 1982 (Mexican Pacific).-Blake 1991 (Galapagos).-Hernández-Alcantara et 
al. 2003: 6.-Salazar-Vallejo and Londoño-Mesa 2004: 49.-Salazar-Silva 2006: 151.

Holotype. USNM 19400.
Type locality. Chatham Island, Galapagos Archipelago
Distribution. Eastern Pacific from Mexico to Galapagos.

13. Lepidonotus panamensis Hartman, 1939

Lepidonotus pomareae panamensis Hartman, 1939: 44–46, pl. 6: figs 70–77 (Pacific 
Panama, 27–91m).

Lepidonotus panamensis.-Hartman 1959: 90.-Rullier and Amoureux 1979: 152 
(Bahia).-Amaral and Nonato 1982: 25 (Espírito Santo).

Holotype. USNM 47981.
Type locality. Pacific, Panama.
Distribution. Eastern Pacific: Panama Bay. Southwestern Atlantic from Bahia and 

Espírito Santo. Brazil, 27–91 m.

14. Lepidonotus savignyi Grube, 1856

Polynoe Savignyi Grube, 1856: 45 (Callao, Peru); 1876: 61.-Seidler 1924: 88.
Lepidonotus savignyi.-Baird 1865: 183.-Augener 1925 (West Indies).-Salazar-Valle-

jo and Eibye-Jacobsen 2012: 1398.
Polynoe Savignyi.-Quatrefages 1866: 225.
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Type locality. Callao, Peru.
Distribution. Eastern Pacific from Peru. Western Atlantic from the West Indies.

15. Lepidonotus sublevis Verrill, 1873

Lepidonotus sublevis-Verrill 1973.-Verrill and Smith 1874: 581, pl. 10: fig. 42 (Savin 
Rock, near New Haven, and Vineyard Sound, Massachusetts); Verrill 1882: 300, 
pl. 4: fig. 2; pl. 6: fig. 3 (New England).-Dorner 1877: 66 (Massachusetts).-Wood 
1885: 532 (New England).-Heilprin 1888 [1906]: 6, pl. 8: fig. 8 (New Jersey).-
Andrews 1891: 278 (North Carolina).-Drowne 1896: 74 (Massachusetts).-
Summer et al. 1913: 618 (Massachusetts).-Pratt 1923: 285.-Hartman 1942: 
22–23, figs 7–12, 1944; 1945: 10 (North Carolina); 1951: 17–18 (Gulf of Mex-
ico), 1954: 413 (Gulf of Mexico).-Ferguson and Jones 1949 (Virginia).-Behre 
1950: 11 (Louisiana).-Hedgpeth 1950: 75 (Texas; on lower surface of Renilla 
muelleri [as R. mülleri]).-Pratt 1951: 328.-Wells 1961: 247 (North Carolina).-
Pettibone 1963: 18–19, fig. 3e (Massachusetts to Florida, in gastropod shells with 
Pagurus pollicaris).-Wells and Gray 1964 (North Carolina).-Smith 1964: 76 
(Massachusetts).-Yentsch et al. 1966: 117 (Massachusetts).-Calder and Brehmer 
1967 (Virginia).-Conner et al. 1972: 1503.-Boesch 1973: 230 (Virginia).-Day 
1973: 6 (Beaufort, North Carolina, 0–100 m).-Fotheringham 1976: 574 (Texas; 
comensal with Clibanarius vittatus and Pagurus pollicaris).-Gardiner 1976: 86, 
fig. 1f–g (North Carolina; associated with Clibanarius vittatus, Pagurus impressus, 
P. longicarpus, and P. pollicaris).-Kinner and Maurer 1978: 217 (Delaware Bay).-
Dueñas 1981 (Caribbean Colombia), 1999 (Caribbean Colombia).-Stainken 
1984: 100 (New York).-Weston 1984: 27 (Gulf of Mexico).-Ismail 1985: 384 
(New Jersey).-Ibarzabal 1986: 2 (Cuba, 2 m); 1989b: 2–3, figs. 1a–f (Cuba).-
Steimle and Caracciolo-Ward 1989: 148 (New York).-Dauer 1991 (comen-
sal of Clibanarius vittatus, Pagurus annulipes, P. longicarpus, and P. pollicaris).-
Bastida-Zavala 1995: 14 (Pacific Mexico).-Pollock 1998: 197 (northeast North 
America).-Posey et al. 1998: 151 (Gulf of Mexico).-Sagasti et al. 2000: 481 
(Chesapeake Bay).-McDermott 2001: 624 (New Jersey; obligate symbiont of 
Pagurus longicarpus).-Baéz and Ardilla 2003: 102 (Caribbean Colombia, to 10 
m).-Williams 2003: 17 (commensal of Pagurus longicarpus).-Williams and Mc-
Dermott 2004: 28.-Struck et al. 2008: 631.-Fauchald et al. 2009: 768 (Gulf of 
Mexico).-Gobin 2010: 151 (Trinidad and Tobago).-Struck and Halanych 2010: 
271.-Piquet et al. 2011: 417 (Antarctica).-Golombek et al. 2013: 315.

Lepidonotus sublaevis.-Seidler 1924: 41.-Gambi et al. 1997: 1055.
Lepidonotus pallidus Treadwell, 1939a: 3, figs 10–12 (Texas).
Lepidonotus squamatus.-Warren 1942: 45 (Louisiana).-Cowles 1930: 341.
[not Lepidonotus squamatus (Linnaeus, 1758); [= Lepidonopsis humilis (Augener 1922)].

Holotype. PMNH 3-5.
Type locality. New England (Northeastern USA).
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Distribution. Western Atlantic from Massachusetts to Colombia, with one record 
for Antarctica. Eastern Pacific from Mexico. From 2 to10 m.

Biology. This species is commensal with the hermit crabs Clibanarius vittatus 
(Bosc, 1802), Pagurus annulipes (Stimpson, 1860), P. impressus (Benedict, 1892) P. 
longicarpus Say, 1818, and P. pollicaris Say, 1818. It was found on the lower surface of 
the sea pansy, Renilla muelleri Kölliker, 1872 (Martin and Britayev 1998).

16. Lepidonotus tenuisetosus (Gravier, 1902)

Euphione tenuisetosa Gravier, 1902: 222–226, figs 228–231, pl. 8: figs 123–125 (Dji-
bouti, Gulf of Tadjoura, Gulf of Aden).-Fauvel 1911: 368 (Persian Gulf ).-Solís-
Weiss et al. 2004: 13.

Lepidonotus tenuisetosus.-Fauvel 1919a: 330–332 (Madagascar), 1927: 411 (Suez Ca-
nal); 1933: 15 (India); 1953: 36–37, fig. 14c–f (India).-Seidler 1924: 25–27 (Red 
Sea).-Day 1934: 20 (Madagascar); 1953: 400 (South Africa); 1962: 632 (Mada-
gascar); 1967: 82, fig. 1.14a–e (South Africa, Mozambique, Madagascar, and Red 
Sea); 1974 (Mozambique).-Monro 1934: 358 (China).-Aziz 1938 (Pakistan).-
Okuda 1940: 4–6, fig. 2 (Japan).-Day and Morgans 1956 (South Africa).-Kalk 
1958: 232 (Mozambique).-Macnae and Kalk 1958 (Mozambique).-Imajima 
and Hartman 1964: 27 (Japan).-Tampi and Rangarajan 1964: 100 (Andaman 
Islands).-Wu 1968: 27–28 (China).-Achari 1969: 31 (Andaman Islands).-Mo-
hammad 1971: 288 (Kuwait).-Ben-Eliahu 1972: 190, 195 (Suez Canal).-San-
thakumari 1973: 179 (India).-Hartman 1974 (Indian Ocean).-Peyrot-Clausade 
1974 (Australia).-Sarma 1974: 158 (India).-Rullier and Amoureux 1979: 152 
(Bahia).-Buzhinskaya et al. 1980: 228 (Indo-Pacific).-Soota et al. 1980 (Anda-
man and Nicobar Islands), 1981 (India).-Amaral and Nonato 1982: 25 (Espírito 
Santo).-Shin 1982 (China), 1998 (China), 2000 (China).-Uschakov 1982: 106, 
107, pl. 29: figs 1–8 (Russia).-Kirkegaard 1983: 194, fig. 1.14a–e (Sierra Leone 
and French Guinea, 15–65 m).-Ansari et al. 1986: 363 (India).-Cantone 1987: 
75, 80 (Somalia).-Gil et al. 1987: 1 (Korea).-Srikrishnadhas et al. 1987 (India).-
Palpal-Latoc 1990 (Philippines); 1994: 67 (Philippines).-Hanley 1992: 366–367 
(China, 0–0.5 m).-Hong and San 1993 (Vietnam).-Wang and Huang 1994: 4 
(China).-Misra 1995: 93 (India).-Mustaquim 1997: 221 (Pakistan).-Wu et al. 
1997 (China).-Che et al. 1999 (China).-Kumar 2000: 441 (India).-Misra and 
Chakraborty 2000: 219 (India).-Paxton and Chou 2000: 210 (China).-Bellan 
2001: 224 (Europe).-Pillai 2001: 122 (India).-Sato 2001 (Japan).-Wehe and 
Fiege 2002: 113 (Arabian Peninsula).-Barnich and Fiege 2003: 86, fig. 44 (Medi-
terranean Sea).-Rasheed and Mustaquim 2003: 70–72, fig. 12 (Pakistan).-Bar-
nich et al. 2004: 300–301 (China).-Khan and Murugesan 2005: 116 (India).-
Zenetos et al. 2005: 73 (casual alien in Mediterranean), 2010 (introduced into 
Mediterranean).-Galil 2006 (Suez Canal), 2007: 301 (alien in Israel).-Kato et al. 
2006: 30 (Japan).-Paiva 2006: 268 (Central Brazilian Plataform).-Wehe 2006: 
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107–109, fig. 24a–l (Arabian Peninsula).-Pleijel 2007: 179 (New Caledonia).-
Li and Ping 2008 (China).-Çinar 2009: 2286, fig. 2a (Turkish Mediterranean), 
2013: 1259 (introduced from Red Sea to Mediterranean).-Naeini and Rahimian 
2009: 59–60 (Persian Gulf and Gulf of Oman).-Sukumaran and Devi 2009: 1443 
(India).-Li et al. 2010: 110 (China).-Amaral and Nallin 2011: 556 (São Paulo).-
Çinar 2013: 264 (alien species in Turkey).-Rizzo et al. 2011: 133 (São Paulo).-
Wang 2011: 746 (China).-Amaral et al. 2013: 453 (São Paulo).-Rajasekaran and 
Fernando 2012: 3 (Andaman and Nicobar Islands).-Katsanevakis et al. 2012: (al-
ien species in European waters).-Kazmi and Naushaba 2013: 253 (Pakistan).

Lepidonotus natalensis Day, 1951: 9, fig. 1e–l (Port Edward, Natal, South Africa).-We-
he 2006: 101–103, fig. 21a–j (Arabian Peninsula).-Naeini and Rahimian 2009: 
55–59 (Gulf of Oman).

Lepidonotus cf. tenuisetosus.-Yan and Huang 1993: 133 (China).

Holotype of Euphione tenuisetosa. MNHN Poly type 263.
Type locality. Djibouti, Gulf of Tadjoura, Gulf of Aden.
Distribution. Southwestern Atlantic from Bahia to São Paulo. Eastern Atlantic 

from Mediterranean to South Africa. Indian Ocean, Madagascar, Persian Gulf, and 
Red Sea. Western Pacific from Russia to Australia. 0–0.5 m.

Remarks. Zenetos et al. (2010) and Çinar (2013) assigned L. tenuisetosus as an 
exotic species for the Mediterranean Sea, with an origin in the Indo-Pacific/Red Sea. 
Its establishment success is uncertain, because it was recorded only once. We consider 
this species as an exotic species for the Brazilian coast.

17. Lepidonotus tomentosus (Grube, 1856)

Polynoe tomentosa Grube, 1856 (Punta Arenas, Chile).-Quatrefages 1866: 225–226.
Polynoe (Lepidonotus) pilosella Grube, 1878.
Lepidonotus tomentosus.-Fauvel 1919b: 472–473, fig. 1a–d (French Guyana), 1923 

(French Guyana).-Hartman 1959.-Perkins and Savage 1975: 21.-Dean 2004 
(Costa Rica).

Type locality. Punta Arenas, Chile.
Distribution. Eastern Pacific from Costa Rica and Chile. Western Atlantic from 

French Guyana.
Remarks. There is material in the USNM from the Galapagos Islands.

18. Lepidonotus variabilis Webster, 1879

Lepidonotus variabilis Webster, 1879: 205–208, pl. 1: figs 6–11; pl. 2: figs 12–14 
(Virginia).-Andrews 1891: 278 (North Carolina; among hydroids and sponges).-



José Eriberto De Assis et al.  /  ZooKeys 533: 63–98 (2015)82

Hoagland 1919: 572 (Puerto Rico, 18 m).-Seidler 1924: 70–72.-Treadwell 
1939b: 185 (Puerto Rico).-Warren 1942: 45 (Louisiana).-Hartman 1945: 10 
(Florida), 1951: 18 (Gulf of Mexico), 1954: 413–414 (Gulf of Mexico).-Behre 
1950: 11 (Louisiana).-Pearse and Williams 1951 (North and South Carolina).-
Renaud 1956: 3, fig. 2 (Bahamas).-Rioja 1958: 221 (eastern Mexico).-Wells 
1961: 247 (North Carolina).-Wells and Gray 1964 (North Carolina).-Ebbs 1966: 
493–496, fig. 2a–h (Florida).-Forbes 1966: 278 (Florida; associated with Cryptos-
trea [as Ostrea] permollis and Stelletta grubii).-Dauer 1973: 193 (Gulf of Mexico; 
in sponge).-Day 1973: 6 (North Carolina, to 18 m).-Rullier 1974: 20 (Cuba; 
in sponges).-Gardiner 1976: 86, fig. 1k–n (North Carolina).-MacPhee 1978: 
15 (Massachusetts; food of Pseudopleuronectes americanus).-Rodríguez-Gómes 
1979: 27 (Caribbean Colombia); 1988 (Caribbean Colombia).-Tagatz et al. 1982: 
134 (Alabama).-Ibarzábal 1986: 2 (Cuba, 3 m).-San Martín et al. 1986: 6–7 
(Cuba).-Perkins 1998: 85 (Florida).-Dueñas 1999 (Caribbean Colombian).-
Baéz and Ardilla 2003: 102 (Caribbean Colombian, 0.2–2 m).-Fauchald et al. 
2009: 768 (Gulf of Mexico).-Gobin 2010: 5 (Trinidad and Tobago).

not Lepidonotus variabilis.-Treadwell 1939b: 341. [=Lepidonotus subleavis Verrill, 1874]

Type locality. Virginia Coast, North American.
Distribution. Western Atlantic from Massachusetts to Colombia; 0.2–18 m.
Biology. Associated with the oyster Cryptostrea permollis (Sowerby, 1871), and 

with the sponge Stelletta grubii Schmidt, 1862. Food of the winter flounder, Pseudo-
pleuronectes americanus (Walbaum, 1792). Lives among hydroids and sponges.

Discussion

Herein, all information on members of the genus Lepidonotus found around South 
American coasts in the literature have been gathered, and additional data on two spe-
cies collected in northeastern Brazil is provided. Eighteen species and subspecies are 
catalogued from South America, and three of them represent endemic taxa: L. bra-
siliensis and the subspecies L. brasiliensis brevis are endemic for Bahia, Brazil, while 
L. margaritaceus is endemic from Ecuador. The subspecies L. brasiliensis brevis is very 
similar to the species L. brasiliensis. However, only a detailed review can confirm if the 
two taxa are synonyms.

The species L. caeruleus, L. carinulatus, L. hupferi, L. natalensis, and L. tenuisetosus 
have a broad distribution, and have been reported from several countries. According 
to Zenetos et al. (2010) and Çinar (2013), the species L. carinulatus and L. tenuisetosus 
are exotic species in the Mediterranean and have possibly originated in the Indo-Pacific 
region/Red Sea. Their introduction area was through the Mediterranean and Sea of 
Marmara. Despite the broad distributions of L. caeruleus, L. hupferi and L. natalensis, 
more studies are needed to indicate if they may possibly represent exotic species, their 
possible areas of introduction, and into which ecological category they belong accord-
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ing to the classification scheme of Çinar (2013). The possible origin of L. natalensis is 
Natal, South Africa, and it was possibly reported from the Suez Canal, Arabian Sea, 
and Karachi, Pakistan. It is herein reported from the southwest Atlantic, in the state of 
Paraíba. Lepidonotus caeruleus was first described off Rio de Janeiro, and was reported 
from the Pacific coast of North America and Japan. Lepidonotus hupferi was first de-
scribed from the Eastern Atlantic from Senegal and Cape Verde, and later reported 
for the Pacific from New Caledonia, Australia, Mexico, and Ecuador. The remaining 
species present narrow distributions spanning few countries.

For some records essential features are not presented clearly, such as the ornamen-
tation of the elytra, or the shape of the prostomium and chaetae. Some characters, 
such as form of nuchal folds, pigmentation of the antennae, and dorsal cirri, are not 
mentioned for the species Lepidonotus brasiliensis and L. panamensis. We are left with 
the view that species are very similar and difficult to distinguish. Therefore, revisionary 
studies of Lepidonotus are needed to establish whether cryptic species occur.
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Abstract
The cultivation of tropical fruit trees has grown considerably in the state of Bahia, northeastern Brazil. 
Some of these have been severely attacked by phytophagous mites, which are usually controlled by the 
use of chemical pesticides. However, there is today a growing interest for the adoption of less aggressive 
measures of pest control, as for example the use of predatory mites. Most of the plant-inhabiting preda-
tory mites belong to the family Phytoseiidae. The objective of this paper is to report the phytoseiid species 
found in an intensive survey conducted on cultivated tropical fruit trees in fifteen localities of the southern 
coast of Bahia. Measurements of relevant morphological characters are provided for each species, to com-
plement the understanding of the morphological variation of these species. Twenty-nine species of sixteen 
genera were identified. A key was elaborated to assist in the separation of these species. Fifteen species are 
reported for the first time in the state, raising to sixty-six the number of species of this family now known 
from Bahia. Seventy-two percent of the species collected belong to Amblyseiinae, followed by Typhlo-
drominae (21%) and Phytoseiinae (7%). The most diverse genus was Amblyseius. Amblyseius operculatus De 
Leon was the most frequent and abundant species. Studies should be conducted to evaluate the possible 
role of the most common predators as control agents of the phytophagous mites co-occurring with them.
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introduction

Cultivation of tropical fruit trees has grown considerably in the state of Bahia, north-
eastern Brazil, in the last years (Santos-Serejo et al. 2009). Several mite species have 
been reported on those plants, some causing economic losses (Moraes and Flechtmann 
2008). These are usually controlled by the use of chemical pesticides.

However, there is today a growing interest on the use of less aggressive and less tox-
ic strategies to control those organisms. Predatory mites of the family Phytoseiidae are 
considered important biological control agents of pest mites, and some phytoseiids are 
commercially available for the control of pest mites in several countries (Hoy 2011). 
There is an interest to implement the use of phytoseiids for the biological control of 
pest mites in orchards of tropical fruit trees in coastal Bahia, and the determination 
of the naturally occurring phytoseiids in that area is considered the first step in the 
implementation of a biological control program.

The objective of this paper is to report the phytoseiid species found in an intensive 
survey conducted on cultivated tropical fruit trees in the southern coastal region of 
Bahia, providing a key to help the separation of the species collected.

Materials and methods

Samples were collected from March 2007 to January 2010 in fifteen localities of eight 
municipalities (Figure 1, Table 1). These consisted mainly of leaves and, when present, 
flowers and fruits of 21 species of tropical fruit trees (Table 2).

Phytoseiid mites were mounted in Hoyer’s medium, identified and measured under 
a phase-contrast microscope (Motic® B3 Professional Series). Under each species men-
tioned in the Results section, information concerning the specimens examined is given 
in the following order: sampling locality, plant species, month and year of the collection, 
number and sex of specimens. Measurements are given in micrometers, corresponding to 
the average for the structures measured followed in parentheses by the respective ranges. 
Numbers of teeth on the fixed and movable cheliceral digits do not include the respec-
tive apical teeth. Setae not referred to in the Results section should be considered absent.

Idiosomal setal notation adopted is that of Lindquist and Evans (1965), as applied 
to phytoseiids by Rowell et al. (1978) and Chant and Yoshida-Shaul (1989) for the 
dorsal surface, and by Chant and Yoshida-Shaul (1991) for the ventral surface. Mac-
rosetal notation is that of Muma et al. (1970). The system of classification follows that 
of Chant and McMurtry (2007). The name adopted for each species is that mentioned 
in the Phytoseiidae Database (Demite et al. 2014), followed by the names attributed 
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Figure 1. Map locating the municipalities in the State of Bahia, Brazil, where collections were conducted.

to the species in the original description, in the catalog of Moraes et al. (2004) and in 
the comprehensive work of Chant and McMurtry (2007).

Voucher specimens were deposited in the mite reference collection of Universi-
dade Estadual de Santa Cruz (UESC), Ilhéus, Bahia.



Izabel Vieira de Souza et al.  /  ZooKeys 533: 99–131 (2015)102

table 1. Localities in the State of Bahia, Brazil, from which phytoseiid mites were collected between 
March 2007 and January 2010.

Municipality Sampling locality Coordinates
Camamu Fazenda Bela Vista 13°58'35"S, 39°09'23"W

Ilhéus UESC 14°47'53"S, 39°10'20"W
Fazenda Terra Nova 14°43'52"S, 39°09'16"W
Sítio Agrotropical 14°47'00"S, 39°14'42"W

Itabuna Fazenda Monte Alegre 14°43'29"S, 39°20'42"W
Ituberá Colônia de Japoneses 13°46'29"S, 39°11'04"W

Fazenda Frupical 13°45'23"S, 39°10'58"W
Fazenda Kamuí 13°45'11"S, 39°10'50"W

Taperoá Fazenda Nossa Senhora Auxiliadora 13°33'52"S, 39°12'06"W
Una Estação Lemos Maia-CEPLAC 15°21'18"S, 38°59'56"W

Uruçuca Fazenda Liberdade 14°35'52"S, 39°19'55"W
Valença Fazenda Barra 13°21'05"S, 39°19'57"W

Fazenda Formiga 13°18'01"S, 39°15'02"W
Sítio Sabino 13°18'59"S, 39°15'46"W

Sítio São Jorge 13°17'23"S, 39°18'05"W

table 2. Species of tropical fruit trees from which phytoseiid mites were collected in the State of Bahia, 
Brazil, between March 2007 and January 2010.

Family Plant species
Anacardiaceae Anacardium occidentale L.

Mangifera indica L.
Spondias mombin L.

Annonaceae Annona muricata L.
Annona squamosa L.

Arecaceae Cocos nucifera L.
Elaeis guineensis Jacq.
Euterpe oleracea Mart.

Caricaceae Carica papaya L.
Ebenaceae Diospyros kaki L.
Lauraceae Persea americana L.

Malpighiaceae Malpighia emarginata D.C.
Moraceae Artocarpus integrifólia Lam.
Musaceae Musa sapientum L.
Myrtaceae Psidium guajava L.

Syzygium malaccense (L.) Merr. & L.M. Perry
Passifloraceae Passiflora edulis Sims.

Rubiaceae Genipa americana L.
Sapotaceae Pouteria caimito (Ruiz & Pav.) Radlk.

Sterculiaceae Theobroma cacao L.
Theobroma grandiflorum Schum.
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Results

In total, 564 phytoseiid specimens were collected, belonging to twenty-nine species 
of sixteen genera, as subsequently reported. Most specimens were collected from C. 
nucifera (41%), followed by T. cacao (24%), and P. guajava (16%) (Tables 3 and 4).

Amblyseiinae Muma

Amblydromalus manihoti (Moraes)

Amblyseius manihoti Moraes et al., 1994: 211.
Typhlodromalus manihoti: Moraes et al. 2004: 200.
Amblydromalus manihoti: Chant and McMurtry 2007: 117.

Specimens examined. UESC, C. papaya, I-2008 (2♀); Fazenda Bela Vista, T. cacao, 
XI-2007 (2♀); Fazenda Frupical, T. grandiflorum, VII-2007 (1♀); Fazenda Liberdade, 
C. papaya, V-2007 (2♀).

table 3. Numbers of specimens and of species of phytoseiid mites collected on each sampled plant spe-
cies in the State of Bahia, Brazil, between March 2007 and January 2010.

Family Plant species Nr. * Specimens Species

Anacardiaceae Anacardium occidentale 1 3 3
Mangifera indica 2 15 6
Spondias mombin 3 1 1

Annonaceae Annona muricata 4 12 4
Annona squamosa 5 2 1

Arecaceae Cocos nucifera 6 234 17
Elaeis guineensis 7 7 5
Euterpe oleracea 8 6 6

Caricaceae Carica papaya 9 9 4
Ebenaceae Diospyros kaki 10 3 3
Lauraceae Persea americana 11 2 1

Malpighiaceae Malpighia emarginata 12 1 1
Moraceae Artocarpus integrifolia 13 6 3
Musaceae Musa sapientum 14 9 8
Myrtaceae Psidium guajava 15 92 13

Syzygium malaccense 16 1 1
Passifloraceae Passiflora edulis 17 5 2

Rubiaceae Genipa americana 18 3 1
Sapotaceae Pouteria caimito 19 2 1

Sterculiaceae Theobroma cacao 20 137 15
  Theobroma grandiflorum 21 14 6

*Corresponding to plant species numbers given in Table 4.
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table 4. Numbers of phytoseiid mites and diversity of host plants on which each species was collected in 
the State of Bahia, Brazil, between March 2007 and January 2010.

Phytoseiid species Nr. of specimens Plant species nr.*
Amblyseiinae

Amblyseius operculatus 133 1, 2, 4, 6, 7, 10, 11, 12, 13, 14, 15, 20, 21
Amblyseius perditus 57 2, 6, 7, 13, 14, 15, 20, 21

Iphiseiodes metapodalis 53 2, 4, 5, 6, 7, 8, 14, 15, 20, 21
Iphiseiodes zuluagai 47 1, 2, 4, 6, 7, 8, 9, 19, 20, 21
Amblyseius aerialis 32 6, 9, 15, 20, 21

Amblyseius tamatavensis 32 6, 8, 14, 17
Amblyseius igarassuensis 28 6, 15, 20

Typhlodromips theobromae 15 2, 20
Amblyseius impeltatus 10 15

Iphiseiodes setillus 8 8, 20
Paraamblyseius multicircularis 8 8, 20

Amblydromalus manihoti 7 9, 20, 21
Typhlodromalus peregrinus 7 6, 9, 15, 20
Proprioseiopsis neotropicus 6 6, 10, 14, 20
Proprioseiopsis dominigos 4 6, 14, 15

Arrenoseius urquharti 3 6, 14
Proprioseiopsis ovatus 3 8, 14, 17

Paraphytoseius orientalis 2 15
Phytoscutus sexpilis 1 15

Proprioseiopsis pentagonalis 1 20
Typhlodromips mangleae 1 6

Phytoseiinae
Phytoseius latinus 21 15

Phytoseius woodburyi 12 6, 15
Typhlodrominae
Leonseius regularis 56 2, 3, 4, 6, 7, 13, 15, 16, 18, 20

Cocoseius palmarum 9 6
Cocoseius elsalvador 5 6, 20
Metaseiulus ferlai 1 1

Typhlodromina subtropica 1 10
Typhlodromus transvaalensis 1 6

*Corresponding to plant species numbers given in Table 3.

Female. Four specimens measured. Dorsal shield 328 (320–338) long, 214 (205–
223) wide, j1 29 (28–31), j3 38 (35–41), j4 10 (8–11), j5 9 (8–10), j6 12 (11–12), J2 
14 (12–15), J5 9 (7–10), z2 11 (10–13), z4 12 (11–14), z5 9 (8–10), Z1 14 (13–15), 
Z4 14 (13–17), Z5 50 (47–51), s4 39 (35–44), S2 16 (15–17), S4 15 (14–16), S5 13 
(11–14), r3 13 (12–13), R1 13 (11–14); distances between St1–St3 58 (55–60), St2–
St2 67 (64–73) and St5–St5 69 (66–71); ventrianal shield 96 (92–105) long, 59 (56–
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62) wide at level of ZV2 and 67 (64–70) wide at level of anus; movable cheliceral digit 
32 (31–32) long, with 4 teeth; fixed cheliceral digit 26 (25–26) long, with 11 teeth; 
calyx of spermatheca 20 (16–23) long; Sge I 36 (34–38), Sge II 34 (32–37), Sge III 38 
(36–41), Sti III 34 (32–36), Sge IV 61 (56–66), Sti IV 46 (40–51), St IV 80 (75–82).

Remarks. Measurements of the specimens collected are similar to those of the 
original description. They also agree with those of Moraes et al. (2013), except for the 
shorter Z5 [64 (52–70) in the latter].

Amblyseius aerialis (Muma)

Amblyseiopsis aerialis Muma, 1955: 264.
Amblyseius aerialis: Moraes et al. 2004: 13.
Amblyseius aerialis: Chant and McMurtry 2007: 75.

Specimens examined. UESC, T. grandiflorum, IV-2008 (1♀); Fazenda Bela Vista, C. 
nucifera, IV-2007 (12♀), P. guajava, VII-2007 (1♀), T. cacao, XI-2007 (1♀); Fazen-
da Frupical, T. grandiflorum, VII-2007 (2♀); Fazenda Liberdade, C. papaya, V-2007 
(1♀); Fazenda Nossa Senhora Auxiliadora, C. papaya, VII-2007 (1♀), C. nucifera, 
XI-2007 (2♀); Fazenda Terra Nova, C. nucifera, V-2007 (5♀); Sítio Agrotropical, C. 
nucifera, III-2007 (1♂); Sítio São Jorge, C. nucifera, XI-2007 (1♀, 4♂).

Female. Ten specimens measured. Dorsal shield 386 (364–422) long, 284 (266–
309) wide, j1 34 (30–37), j3 55 (52–59), j4 5 (4–8), j5 5 (4–6), j6 7 (6–8), J2 9 
(7–11), J5 8 (7–8), z2 14 (13–16), z4 9 (8–13), z5 6 (5–7), Z1 10 (10–12), Z4 133 
(120–143), Z5 296 (271–315), s4 108 (105–111), S2 12 (11–14), S4 12 (11–14), S5 
13 (12–13), r3 16 (14–17), R1 12 (11–13); distances between St1–St3 65 (63–71), 
St2–St2 83 (79–88) and St5–St5 81 (74–87); ventrianal shield 131 (120–142) long, 
85 (78–91) wide at level of ZV2 and 73 (69–77) wide at level of anus; movable cheli-
ceral digit 42 (39–44) long, with 4 teeth; fixed cheliceral digit 34 (33–35) long; calyx 
of spermatheca 18 (16–20) long; Sge I 44 (42–48), Sge II 42 (39–45), Sge III 61 (55–
67), Sti III 40 (37–43), Sge IV 131 (118–138), Sti IV 90 (83–94), St IV 80 (75–84).

Male. Five specimens measured. Dorsal shield 309 (294–320) long, 217 (189–
248) wide, j1 31 (28–32), j3 44 (43–45), j4 5 (5–6), j5 5 (4–6), j6 8 (6–9), J2 9 (8 
10), J5 8 (7–8), z2 14 (13–15), z4 13 (12–13), z5 6 (5–7), Z1 10 (9–11), Z4 103 
(102–105), Z5 229 (215–241), s4 85 (80–90), S2 12 (11–14), S4 9 (7–11), S5 10 
(6–12), r3 17 (14–20), R1 12 (11–13); ventrianal shield 131 (122–137) long and 160 
(156–162) wide at anterior corners; shaft of spermatodactyl 19 (16–20) long; Sge I 37 
(32–39), Sge II 35 (30–39), Sge III 40 (37–41), Sti III 34 (32–35), Sge IV 82 (75–90), 
Sti IV 63 (56–70), St IV 61 (55–66).

Remarks. The calyx of spermatheca of the specimens collected is about 1.5 times 
longer than reported by Denmark and Muma (1989) (11–12), but it is comparable to 
measurements of Brazilian specimens given by Gondim Jr. and Moraes (2001) .
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Amblyseius igarassuensis Gondim Jr. & Moraes

Amblyseius igarassuensis Gondim Jr. & Moraes, 2001: 71.
Amblyseius igarassuensis: Moraes et al. 2004: 30.
Amblyseius igarassuensis: Chant and McMurtry 2007: 78.

Specimens examined. UESC, P. guajava, I-2008 (3♂); Fazenda Bela Vista, C. nucifera, 
IX-2007 (2♀, 3♂); Fazenda Monte Alegre, T. cacao, V-2007 (3♀), I-2008 (3♀, 1♂), 
fruit, IX-2007 (1♀); Fazenda Terra Nova, T. cacao, IX-2007 (1♀), I-2008 (6♀, 5♂).

Female. Eight specimens measured. Dorsal shield 331 (307–346) long, 216 (197–
241) wide, j1 25 (23–26), j3 37 (35–39), j4 8 (6–9), j5 7 (6–8), j6 10 (10–11), J2 10 
(9–11), J5 9 (8–10), z2 11 (9–12), z4 11 (11–12), z5 7 (6–7), Z1 10 (9–11), Z4 64 
(60–66), Z5 141 (130–155), s4 59 (56–61), S2 11 (10–13), S4 10 (10–11), S5 10 (9–
11), r3 12 (11–14), R1 10 (9–11); distances between St1–St3 62 (60–63), St2–St2 66 
(60–68) and St5–St5 62 (59–64); ventrianal shield 110 (102–118) long, 75 (68–79) 
wide at level of ZV2 and 65 (62–70) wide at level of anus; movable cheliceral digit 34 
(32–35) long, with 3 teeth; fixed cheliceral digit 29 (25–30) long; calyx of spermatheca 
10 (9–13) long; Sge I 35 (34–38), Sge II 34 (33–37), Sge III 33 (30–35), Sti III 28 
(26–29), Sge IV 57 (55–60), Sti IV 44 (41–46), St IV 57 (51–61).

Male. Seven specimens measured. Dorsal shield 252 (243–261) long and 158 
(141–174) wide, j1 23 (17–28), j3 32 (31–34), j4 8 (7–9), j5 8 (7–8), j6 9 (9 10), J2 
9 (8–10), J5 7 (6–8), z2 10 (9–12), z4 10 (8–11), z5 8 (7–8), Z1 10 (9–11), Z4 48 
(41–52), Z5 109 (90–138), s4 41 (38–44), S2 11 (9–12), S4 10 (8–11), S5 8 (7–10), 
r3 12 (11–13), R1 10 (8–11); ventrianal shield 103 (98–110) long and 133 (122–150) 
wide at anterior corners; shaft of spermatodactyl 18 (17–20) long; Sge I 30 (29–34), 
Sge II 28 (26–31), Sge III 27 (23–32), Sti III 23 (21–27), Sge IV 39 (35–47), Sti IV 32 
(27–38), St IV 47 (39–60).

Remarks. Measurements of females of this species are similar to those of the origi-
nal description, except for the longer Z5 (91–118 in the original description). This is the 
first record of this species in Bahia, and the first report of the measurements of males.

Amblyseius impeltatus Denmark & Muma

Amblyseius impeltatus Denmark & Muma, 1973: 241.
Amblyseius impeltatus: Moraes et al. 2004: 30.
Amblyseius impeltatus: Chant and McMurtry 2007: 78.

Specimens examined. UESC, P. guajava, VII-2007 (10♀).
Female. Six specimens measured. Dorsal shield 367 (335–410) long, 228 (207–

256) wide, j1 18 (16–19), j3 25 (22–28), j4 8 (8–9), j5 7 (4–8), j6 8 (7–11), J2 10 
(8–13), J5 7 (5–8), z2 13 (12–15), z4 11 (10–12), z5 8 (7–9), Z1 12 (10–13), Z4 31 
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(30–33), Z5 125 (113–133), s4 42 (41–44), S2 13 (12–14), S4 12 (10–14), S5 10 (9–
11), r3 12 (11–12), R1 12 (11–12); distances between St1–St3 53 (51–54), St2–St2 
68 (66–69) and St5–St5 78 (77–82); ventrianal shield 90 (85–100) long, 80 (74–86) 
wide at level of ZV2 and 68 (65–72) wide at level of anus; movable cheliceral digit 30 
long, with 3 teeth; fixed cheliceral digit 27 (26–29) long; calyx of spermatheca 6 (5–6) 
long; Sge I 30 (29–30), Sge II 32 (31–33), Sge III 38 (36–40), Sti III 26 (25–27), Sge 
IV 63 (61–65), Sti IV 47 (45–48), St IV 49 (47–52).

Remarks. Measurements of the specimens collected fit those of the original de-
scription. This is the first record of this species in Bahia.

Amblyseius operculatus De Leon

Amblyseius operculatus De Leon, 1967: 26.
Amblyseius operculatus: Moraes et al. 2004: 45.
Amblyseius operculatus: Chant and McMurtry 2007: 80.

Specimens examined. UESC, M. sapientum VII-2007 (1♀), C. nucifera, VII-2007 
(4♀), I-2008 (3♂), IV-2008 (1♂), A. muricata, VII-2007 (1♀, 1♂), E. guineensis, 
VII-2007 (1♀), P. guajava, VII-2007 (3♀, 2♂), A. integrifolia, VII-2007 (1♀), T. 
grandiflorum, VIII-2007 (1♀), P. americana, I-2008 (2♀); CEPLAC, C. nucifera, IV-
2008 (1♀), fruits, VI-2008 (1♀), IV-2009 (1♀), V-2009 (1♂), VII-2009 (2♀, 4♂), 
VIII-2009 (7♀), IX-2009 (2♀, 1♂), X-2009 (5♀, 1♂), XI-2009 (5♀, 1♂), XII-2009 
(10♀, 4♂), I-2010 (3♀, 1♂); Colônia de Japoneses, C. nucifera, XI-2007 (2♀, 4♂); 
Fazenda Barra, A. occidentale, VIII-2007 (1♀), T. cacao, XI-2007 (2♀); Fazenda Bela 
Vista, C. nucifera, IV-2007 (1♀), IX-2007 (2♀); Fazenda Formiga, C. nucifera, VIII-
2007 (5♀), fruit, VIII-2007 (1♀); Fazenda Frupical, M. sapientum, VII-2007 (1♀), 
T. cacao, VII-2007 (3♀), fruit, VII-2007 (1♀); Fazenda Liberdade, T. cacao, V-2007 
(1♀); Fazenda Monte Alegre, P. guajava, V-2007 (1♀), IX-2007 (1♀), V-2008 (1♀), 
M. indica, IX-2007 (1♀), V-2008 (1♀), M. emarginata, IX-2007 (1♀), C. nucifera, 
I-2008 (1♀, 1♂), V-2008 (1♀, 2♂), T. cacao, V-2008 (1♀); Fazenda Nossa Senhora 
Auxiliadora, T. cacao, VII-2007 (1♀), C. nucifera, VII-2007 (1♀), XI-2007 (1♂), 
P. guajava, VII-2007 (1♀), XI-2007 (1♀), T. grandiflorum, XI-2007 (5♀); Fazenda 
Terra Nova, T. cacao, V-2007 (2♀), D. kaki, V-2007 (1♀), C. nucifera, IX-2007 (6♀, 
1♂); Sítio São Jorge, C. nucifera, XI-2007 (5♀), XI-2007 (1♀).

Female. Thirteen specimens measured. Dorsal shield 389 (340–428) long, 259 
(205–289) wide, j1 37 (33–42), j3 48 (42–55), j4 7 (5–8), j5 6 (5–7), j6 8 (6–10), 
J2 8 (7–11), J5 8 (7–9), z2 14 (12–16), z4 12 (10–13), z5 7 (6–9), Z1 10 (8–13), Z4 
131 (115–148), Z5 283 (223–307), s4 109 (91–120), S2 13 (11–15), S4 11 (11–12), 
S5 12 (11–13), r3 17 (15–22), R1 12 (10–13); distances between St1–St3 69 (64–71), 
St2–St2 77 (72–80) and St5–St5 72 (67–77); ventrianal shield 125 (117–135) long, 
77 (70–82) wide at level of ZV2 and 78 (66–85) wide at level of anus; movable cheli-
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ceral digit 45 (42–48) long, with 4 teeth; fixed cheliceral digit 33 (30–36) long; calyx 
of spermatheca 10 (8–12) long; Sge I 48 (45–51), Sge II 44 (42–47), Sge III 57 (50–
63), Sti III 41 (37–44), Sge IV 121 (105–136), Sti IV 81 (65–91), St IV 82 (75–89).

Male. Eight specimens measured. Dorsal shield 294 (269–323) long, 217 (197–
251) wide, j1 29 (27–31), j3 44 (42–47), j4 6 (5–7), j5 5 (5–6), j6 8 (7–9), J2 9 
(7–10), J5 7 (6–9), z2 13 (10–15), z4 11 (10–13), z5 7 (6–7), Z1 10 (8–11), Z4 101 
(90–115), Z5 218 (208–236), s4 82 (77–88), S2 12 (11–13), S4 11 (10–13), S5 12 
(10–13), r3 15 (14–17), R1 11 (10–12); ventrianal shield 129 (115–140) long and 
165 (147–181) wide at anterior corners; shaft of spermatodactyl 23 (21–25) long; 
Sge I 38 (35–40), Sge II 35 (31–37), Sge III 39 (35–43), Sti III 31 (27–33), Sge IV 81 
(72–94), Sti IV 60 (55–70), St IV 65 (61–70).

Remarks. Measurements of the specimens collected are similar to those of the 
original description, as well as to those of Gondim Jr. and Moraes (2001).

Amblyseius perditus Chant & Baker

Amblyseius perditus Chant & Baker, 1965: 16.
Amblyseius perditus: Moraes et al. 2004: 47.
Amblyseius perditus: Chant and McMurtry 2007: 80.

Specimens examined. UESC, C. nucifera, VII-2007 (1♀), IV-2008 (1♀), E. guineen-
sis, VII-2007 (1♀), P. guajava, VII-2007 (1♀), I-2008 (3♀), T. grandiflorum, VII-2007 
(1♀), A. integrifolia, I-2008 (2♀); Fazenda Barra, T. cacao, XI-2007 (1♀); Fazenda Fru-
pical, M. sapientum, VII-2007 (1♀), T. cacao, IV-2007 (1♀), VII-2007 (1♀), IX-2007 
(2♀); Fazenda Liberdade, C. nucifera, V-2007 (5♀), M. indica, V-2007 (1♀), T. cacao, 
V-2007 (3♀); Fazenda Monte Alegre, P. guajava, V-2007 (2♀), IX-2007 (2♀, 1♂), 
I-2008 (5♀); Fazenda Nossa Senhora Auxiliadora, T. cacao, VII-2007 (14♀); Fazenda 
Terra Nova, C. nucifera, V-2007 (1♀), IX-2007 (2♀), P. guajava, I-2008 (5♀).

Female. Fifteen specimens measured. Dorsal shield 345 (333–358) long, 217 
(197–238) wide, j1 34 (29–36), j3 38 (35–43), j4 7 (6–8), j5 6 (5–7), j6 9 (8–10), J2 9 
(8–11), J5 8 (7–9), z2 7 (7–8), z4 9 (8–10), z5 5 (4–7), Z1 10 (8–12), Z4 59 (54–69), 
Z5 155 (145–174), s4 57 (54–67), S2 12 (11–13), S4 10 (9–11), S5 8 (8–10), r3 16 
(13–17), R1 11 (9–12); distances between St1–St3 60 (57–63), St2–St2 68 (65–71) 
and St5–St5 69 (62–74); ventrianal shield 44 (40–49) long, 65 (61–70) wide; anal 
shield 50 (46–55) long, 67 (64–70) wide; movable cheliceral digit 33 (31–34) long, 
with 3 teeth; fixed cheliceral digit 26 (25–28) long; calyx of spermatheca 21 (18–28) 
long; Sge I 43 (41–46), Sge II 41 (38–45), Sge III 45 (40–48), Sti III 34 (27–38), Sge 
IV 74 (71–85), Sti IV 57 (52–61), St IV 65 (62–71).

Male. One specimen measured. Dorsal shield 253 long and 182 wide, j1 22, j3 31, 
j4 7, j5 7, j6 8, J2 10, J5 7, z2 8, z4 8, z5 7, Z1 11, Z5 50, s4 33, S2 10, S4 9, S5 8, r3 
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12, R1 8; ventrianal shield 102 long and 166 wide at anterior corners; shaft of sperma-
todactyl 22 long; Sge I 30, Sge II 27, Sge III 27, Sti III 25, Sge IV 43, Sti IV 32, St IV 65.

Remarks. Measurements of the specimens collected fit the redescription given by 
Denmark and Muma (1989) and those of Gondim Jr. and Moraes (2001). As also 
reported in those publications, the specimens collected have longer R1 (5 in the holo-
type). This is the first record of this species in Bahia.

Amblyseius tamatavensis Blommers

Amblyseius tamatavensis Blommers, 1974: 144.
Amblyseius tamatavensis: Moraes et al. 2004: 52.
Amblyseius tamatavensis: Chant and McMurtry 2007: 81.

Specimens examined. CEPLAC, C. nucifera, II-2008 (2♀), fruits, VI-2008 (2♀, 1♂), 
I-2009 (1♂), II-2009 (2♀), IV-2009 (2♀), VIII-2009 (1♀), X-2009 (1♀), XII-2009 
(13♀); Fazenda Frupical, M. sapientum, VII-2007 (1♀); Fazenda Liberdade, E. ol-
eracea, V-2007 (1♀); Sítio Agrotropical, C. nucifera, III-2007 (1♀); Sítio Sabino, P. 
edulis, flowers, XI-2007 (2♀, 2♂).

Female. Seven specimens measured. Dorsal shield 352 (323–379) long and 216 
(182–238) wide; j1 33 (31–36), j3 53 (50–57), j4 5 (4–5), j5 4 (3–4), j6 5 (5–6), J2 6 
(5–6), J5 7 (6–7), z2 7 (6–8), z4 8 (7–8), z5 4 (3–4), Z1 6 (6–7), Z4 108 (100–115), 
Z5 235 (227–246), s4 91 (90–92), S2 7 (6–7), S4 6 (6–7), S5 6 (5–6), r3 14 (13–16), 
R1 8 (7–8); distances between St1–St3 60 (58–63), St2–St2 69 (67–72) and St5–St5 
73 (70–77); ventrianal shield 113 (108–118) long, 95 (89–99) wide at level of ZV2 
and 85 (80–87) wide at level of anus; movable cheliceral digit 37 (36–38) long; fixed 
cheliceral digit 30 (27–32) long; calyx of spermatheca 17 (16–18) long; Sge I 40 (37–
42), Sge II 39 (35–41), Sge III 57 (55–61), Sti III 47 (46–47), Sge IV 103 (100–105), 
Sti IV 77 (68–80), St IV 71 (70–72).

Male. Two specimens measured. Dorsal shield 259, 292 long, 177, 179 wide, j1 
27, 29, j3 43, 45, j4 4, 5, j5 3, 4, j6 5, J2 5, J5 7, z2 6, z4 7, z5 3, 4, Z1 5, 6, Z4 82, 90, 
Z5 172, s4 67, 69, S2 6, 7, S4 6 (5–6), S5 5, r3 12 (11–12), R1 7; ventrianal shield 113 
(108–118) long and 144 (137–150) wide at anterior corners; shaft of spermatodactyl 
17 long; Sge I 32 (31–32), Sge II 31 (30–31), Sge III 38, Sti III 34 (33–34), Sge IV 67, 
Sti IV 49 (47–50), St IV 56 (55–56).

Remarks. Measurements of the specimens collected fit the original description. 
Moraes et al. (2013) reported shorter j1, j3, Sti III, Sti IV, St IV, fixed and movable 
cheliceral digits and the width of ventrianal shield at level of ZV2 [respectively, 26 
(22–30), 42 (40–43), 28 (27–30), 48 (45–50), 51(50–52), 27, 30 and 75] and longer 
J2 and z2 [respectively, 7 (7–8) and 10 (9–10)] in specimens collected in São Paulo 
state, southeastern Brazil.
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Arrenoseius urquharti Yoshida-Shaul & Chant

Amblyseius urquharti Yoshida-Shaul & Chant, 1988: 2055.
Fundiseius urquharti: Moraes et al. 2004: 89.
Arrenoseius urquharti: Chant and McMurtry 2007: 98.

Specimens examined. Fazenda Monte Alegre, M. sapientum, V-2007 (1♀); Fazenda 
Nossa Senhora Auxiliadora, C. nucifera, XI-2007 (1♀, 1♂).

Female. Two specimens measured. Dorsal shield 384 (361–407) long, 378 (366–
390) wide, j1 17, j3 27 (21–32), j4 5 (4–5), j5 4 (3–5), j6 6, J2 5 (4–5), J5 8 (7–9), 
z2 8 (6–9), z4 12 (10–13), z5 4 (3–4), Z1 4, Z4 111 (105–116), Z5 104 (95–113), s4 
86 (79–93), S2 12 (11–12), S4 8 (7–8), S5 7, r3 12, R1 12; distances between St1–St3 
49 (48–49), St2–St2 79 (77–80) and St5–St5 128 (124–132); ventrianal shield 143 
(140–146) long, 220 (217–223) wide at level of ZV2 and 142 (133–150) wide at level 
of anus; movable cheliceral digit 40 long, with 2 teeth; fixed cheliceral digit 32 long; 
calyx of spermatheca 17 (15–18) long; St IV 37 (35–39).

Male. One specimen measured. Dorsal shield 279 long and 212 wide, j1 19, j3 
25 (20–30), j4 4, j5 4, j6 5, J2 3, J5 9, z2 9, z4 11, z5 3, Z1 6, Z4 74, Z5 59, s4 57 
(56–58), S2 11, S4 9, S5 10, r3 12, R1 10; ventrianal shield 136 long and 189 wide at 
anterior corners; shaft of spermatodactyl 17 long; St IV 33.

Remarks. Measurements of the females collected are generally similar to those of 
the original description, except for the longer Z4, Z5 and s4 in the females measured 
in the present work [respectively, 77, 86 and 72 in the original description]. Measure-
ments of the females collected differ from those of Moraes et al. (2013) for the shorter 
j3 and the longer width of dorsal shield, z4, Z4, S2, R1 and calyx of spermatheca [re-
spectively, 33–35, 300–305, 8, 88–92, 98–103, 7–8, 7, 8, 22–23 in the latter]. This is 
the first record of this genus in Bahia.

Iphiseiodes metapodalis (El-Banhawy)

Amblyseius metapodalis El-Banhawy, 1984: 132.
Iphiseiodes metapodalis: Moraes et al. 2004: 90.
Iphiseiodes metapodalis: Chant and McMurtry 2007: 98.

Specimens examined. UESC, E. oleracea, VII-2007 (1♀), C. nucifera, VII-2007 (5♀, 
1♂), I-2008 (2♀, 1♂), IV-2008 (1♀), E. guineensis, VII-2007 (2♀), P. guajava, VII-
2007 (8♀, 1♂); CEPLAC, C. nucifera, fruit, IV-2009 (1♀); Fazenda Barra, A. muri-
cata, XI-2007 (1♀), T. cacao, XI-2007 (1♀); Fazenda Bela Vista, C. nucifera, IV-2007 
(2♀), IX-2007 (1♀, 1♂), XI-2007 (1♀); Fazenda Frupical, A. muricata, XI-2007 
(1♀); Fazenda Liberdade, T. cacao, V-2007 (2♀), M. indica, V-2007 (1♀); Fazenda 
Monte Alegre, M. sapientum, IX-2007 (1♀), C. nucifera, IX-2007 (1♀), I-2008 (1♀), 
V-2008 (2♀), A. muricata, I-2008 (2♀); Fazenda Nossa Senhora Auxiliadora, T. ca-
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cao, VII-2007 (1♀), T. grandiflorum, XI-2007 (1♀); Fazenda Terra Nova, C. nucifera, 
V-2007 (1♀), IX-2007 (4♀, 1♂); Sítio Agrotropical, C. nucifera, III-2007 (2♀); Sítio 
Sabino, A. squamosa VIII-2007 (2♀).

Female. Eleven specimens measured. Dorsal shield 394 (348–425) long, 313 
(282–351) wide, j1 23 (20–26), j3 34 (32–37), j4 5 (4–6), j5 5 (4–6), j6 6 (5–7), J2 7 
(6–8), J5 8 (7–9), z2 6 (5–7), z4 6 (5–7), z5 5 (4–7), Z1 7 (6–7), Z4 141 (128–149), 
Z5 192 (184–200), s4 149 (140–157), S2 7 (6–8), S4 6 (5–7), S5 6 (5–8), r3 6 (6–7), 
R1 7 (6–8); distances between St1–St3 52 (50–55), St2–St2 77 (75–79) and St5–St5 
103 (95–111); ventrianal shield 121 (111–130) long, 160 (152–165) wide at level of 
ZV2 and 115 (110–120) wide at level of anus; movable cheliceral digit 34 (32–36) 
long, with 4 teeth; fixed cheliceral digit 27 (25–28) long, with 11 teeth; calyx of sper-
matheca 13 (12–15) long; Sge I 63 (58–68), Sge II 38 (34–43), Sge III 66 (60–71), Sti 
III 31 (29–35), Sge IV 138 (130–145), Sti IV 82 (76–87), St IV 43 (37–47).

Male. Five specimens measured. Dorsal shield 326 (315–340) long, 243 (220–
269) wide, j1 24 (23–25), j3 35 (31–39), j4 5 (4–6), j5 5 (4–6), j6 7 (6–7), J2 6 (5–7), 
J5 7 (6–8), z2 6 (5–7), z4 6 (6–7), z5 5 (5–6), Z1 6 (5–7), Z4 109 (105–118), Z5 
182 (176–187), s4 106 (100–110), S2 7 (6–7), S4 6 (5–7), S5 6 (5–7), r3 6 (6–7), R1 
6 (6–7); ventrianal shield 142 (141–145) long and 191 (186–197) wide at anterior 
corners; shaft of spermatodactyl 20 (20–22) long; Sge I 47 (45–49), Sge II 33 (30–35), 
Sge III 44 (42–47), Sti III 28 (25–30), Sge IV 95 (92–98), Sti IV 65 (60–70), St IV 44 
(42–48).

Remarks. Measurements of the specimens collected are similar to those of the origi-
nal description, except for the width of dorsal shield (reported as 147 for the female 
holotype, probably a mistake). This is the first description of a male of this species.

Iphiseiodes setillus Gondim Jr. & Moraes

Iphiseiodes setillus Gondim Jr. & Moraes, 2001: 75.
Iphiseiodes setillus: Moraes et al. 2004: 91.
Iphiseiodes setillus: Chant and McMurtry 2007: 98.

Specimens examined. UESC, E. oleracea, VII-2007 (1♀), T. cacao, VII-2007 (1♀), 
I-2008 (2♀), IV-2008 (2♀); Fazenda Bela Vista, T. cacao, XI-2007 (1♀); Fazenda 
Frupical, T. cacao, VII-2007 (1♀).

Female. Six specimens measured. Dorsal shield 312 (256–364) long and 224 
(212–246) wide, j1 8 (6–8), j3 15 (14–16), j4 15 (14–15), j5 16, j6 17 (15–18), J2 
17 (17–18), J5 9 (7–9), z2 11, z4 16 (15–17), z5 14 (12–15), Z1 17 (16–18), Z4 18 
(16–19), Z5 25 (21–27), s4 15 (14–16), S2 17 (16–18), S4 17 (15–18), S5 16 (14–
17), r3 11 (10–11), R1 11 (11–12); distances between St1–St3 41 (40–42), St2–St2 
60 (58–61) and St5–St5 80 (76–84); ventrianal shield 77 (75–79) long, 95 (86–98) 
wide at level of ZV2 and 75 (73–80) wide at level of anus; movable cheliceral digit 22 
(21–23) long, with 2 teeth; fixed cheliceral digit 19 (18–20) long, with 6 teeth; calyx 
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of spermatheca 10 (8–11) long; Sge I 8 (7–8), Sge II 11 (11–12), Sge III 13 (13–14), 
Sti III 14 (13–15), Sge IV 13 (13–14), Sti IV 14 (14–15), St IV 20 (19–20).

Remarks. Measurements of specimens collected are similar to those of the original 
description. This is the first record of this species in Bahia.

Iphiseiodes zuluagai Denmark & Muma

Iphiseiodes zuluagai Denmark & Muma, 1972: 23.
Iphiseiodes zuluagai: Moraes et al. 2004: 91.
Iphiseiodes zuluagai: Chant and McMurtry 2007: 98.

Specimens examined. UESC, C. nucifera, VII-2007 (6♀), I-2008 (1♂), IV-2008 
(1♀), C. papaya, V-2007 (2♀), T. grandiflorum, VIII-2007 (2♀), E. guineensis, VII-
2007 (1♀), I-2008 (1♀); CEPLAC, C. nucifera, fruit, XII-2008 (1♀); Fazenda Barra, 
A. occidentale, VIII-2007 (1♀), A. muricata, XI-2007 (1♀); Fazenda Bela Vista, T. 
cacao, IV-2007 (3♀, 2♂), XI-2007 (2♀); Fazenda Formiga, A. muricata, VIII-2007 
(1♀), C. nucifera, VIII-2007 (1♀); Fazenda Liberdade, E. oleracea, V-2007 (1♀), T. 
cacao, V-2007 (3♀); Fazenda Monte Alegre, C. nucifera, I-2008 (2♀, 1♂), V-2008 
(2♀, 2♂); Fazenda Nossa Senhora Auxiliadora, P. caimito , IV-2007 (2♀); Fazenda 
Terra Nova, C. nucifera, IX-2007 (1♂); Sítio Agrotropical, C. nucifera, III-2007 (1♀, 
1♂); Sítio Sabino, M. indica, VIII-2007 (5♀).

Female. Thirteen specimens measured. Dorsal shield 353 (307–397) long, 291 (256–
333) wide, j1 21 (15–25), j3 29 (20–35), j4 2 (2–3), j5 3 (2–3), j6 3 (3–4), J2 3 (3–4), J5 
4 (3–4), z2 3 (2–3), z4 3 (2–3), z5 3 (2–3), Z1 3 (2–4), Z4 4 (3–5), Z5 131 (105–144), 
s4 109 (87–122), S2 3 (3–4), S4 3 (2–4), S5 3 (2–4), r3 6 (4–7), R1 4 (4–5); distances 
between St1–St3 49 (41–53), St2–St2 77 (70–82) and St5–St5 104 (89–115); ventrianal 
shield 99 (82–110) long, 120 (96–133) wide at level of ZV2 and 88 (70–112) wide at 
level of anus; movable cheliceral digit 36 (34–37) long; fixed cheliceral digit 29 (25–31) 
long; calyx of spermatheca 7 (5–8) long; Sge I 51 (40–60), Sge II 33 (26–40), Sge III 51 
(39–59), Sti III 29 (23–32), Sge IV 93 (63–107), Sti IV 62 (48–72), St IV 38 (30–44).

Male. Eight specimens measured. Dorsal shield 287 (269–312) long, 223 (205–
256) wide, j1 21 (15–25), j3 37 (32–40), j4 2 ( 2–3), j5 3 (2–3), j6 3 (3–4), J2 4 (3–4), 
J5 4 (3–5), z2 3 (2–4), z4 3 (2–3), z5 3 (2–3), Z1 3(3–4), Z4 4 (3–6), Z5 93 (77–108), 
s4 82(64–92), S2 4 (3–4), S4 3 (2–5), S5 5 (3–7), r3 7 (6–8), R1 5 (3–5); ventrianal 
shield 110 (100–121) long and 169 (148–187) wide at anterior corners; shaft of sper-
matodactyl 16(15–18) long; Sge I 41 (31–47), Sge II 30 (24–33), Sge III 40 (29–46), 
Sti III 26 (20–33), Sge IV 65 (52–72), Sti IV 49 (38–56), St IV 35 (26–46).

Remarks. Measurements of the specimens collected are similar to those of the 
original description, except for the longer r3 and R1 (2 for the holotype). The calyx of 
the spermatheca is shorter than reported by Lofego et al. (2009) for specimens from 
São Paulo state [14 (12–15)]. Measurements of male specimens fit the measurements 
of the allotype male and those of Lofego et al. (2004).
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Paraamblyseius multicircularis Gondim Jr. & Moraes

Paraamblyseius multicircularis Gondim Jr. & Moraes, 2001: 79.
Paraamblyseius multicircularis: Moraes et al. 2004: 158.
Paraamblyseius multicircularis: Chant and McMurtry 2007: 103.

Specimens examined. UESC, E. oleracea, I-2008 (1♀), T. cacao, VII-2007 (3♀), 
I-2008 (1♀, 1♂), IV-2008 (2♀).

Female. Seven specimens measured. Dorsal shield 331 (302–360) long, 248 
(225–270) wide, j1 13 (13–15), j3 24 (22–25), j4 30 (27–33), j5 38 (34–42), j6 38 
(35–42), J2 42 (38–44), J5 13 (12–14), z2 29 (27–31), z4 36 (33–41), z5 28 (24–30), 
Z1 45 (43–49), Z4 44 (40–46), Z5 29 (27–31), s4 42 (37–46), S2 33 (30–35), S4 33 
(31–35), S5 24 (23–26), r3 13, R1 17 (16–18); distances between St1–St3 32 (30–34), 
St2–St2 64 (62–67) and St5–St5 100 (95–104); ventrianal shield 110 (103–117) long, 
191 (182–201) wide at level of ZV2 and 117 (110–125) wide at level of anus; movable 
cheliceral digit 20 (19–21) long, with 2 teeth; fixed cheliceral digit 20 (19–21) long; 
calyx of spermatheca 18 (17–20) long.

Male. One specimen measured. Dorsal shield 218 long, 179 wide, j1 13, j3 23, j4 
26, j5 30, j6 28, J2 30, J5 8, z2 18, z4 30, z5 21, Z1 37, Z4 38, Z5 23, s4 41, S2 31, 
S4 24, S5 18, r3 11, R1 12; ventrianal shield 92 long and 153 wide at anterior corners; 
shaft of spermatodactyl 20 long.

Remarks. Measurements of the females collected are similar to those of the origi-
nal description, except for longer dorsal shield (263 for the holotype). This is the first 
description of a male of this species and the first record of this genus in Bahia.

Paraphytoseius orientalis (Narayanan, Kaur & Ghai)

Typhlodromus (Amblyseius) orientalis Narayanam et al., 1960: 394.
Paraphytoseius orientalis: Moraes et al. 2004: 162.
Paraphytoseius orientalis: Chant and McMurtry 2007: 53.

Specimens examined. Fazenda Nossa Senhora Auxiliadora, P. guajava, XI-2007 (2♀).
Female. Two specimens measured. Dorsal shield 270, 282 long, 159 wide, j1 31, 

38, j3 80, 88, j4 4, 5, j5 3, 5, j6 6, J5 4, z2 8, 9, z4 8, z5 4, 5, Z1 6, 7, Z4 69, 76, Z5 
106, 110, s4 123, 127, r3 40, 47, R1 25, 26; distances between St1–St3 64, St2–St2 64 
and St5–St5 80; ventrianal shield 85, 107 long, 55 wide at level of ZV2 and 51 wide 
at level of anus; movable cheliceral digit 29, 31 long, with 2 teeth; fixed cheliceral digit 
24, 25 long, with 11 teeth; calyx of spermatheca 4, 5 long; Sge IV 26, 31, Sti IV 36, 
37, St IV 43, 46.

Remarks. Only measurements of the dorsal shield and of the longer setae were 
given in the original description. The specimens collected are slightly smaller and con-
currently have slightly shorter setae than the holotype. Measurements of the specimens 



Izabel Vieira de Souza et al.  /  ZooKeys 533: 99–131 (2015)114

collected are similar to those of the original description of its junior synonym, Para-
phytoseius multidentatus Swirski & Shechter, 1961, except for the longer Z5 (76–91 in 
the latter). They also are similar to the measurements provided by Lofego et al. (2009).

Phytoscutus sexpilis Muma

Phytoscutus sexpilis Muma, 1961: 275.
Phytoscutus sexpilis: Moraes et al. 2004: 166.
Phytoscutus sexpilis: Chant and McMurtry 2007: 101.

Specimens examined. Fazenda Nossa Senhora Auxiliadora, P. guajava, VII-2007 (1♀).
Female. One specimen measured. Dorsal shield 350 long, 330 wide, j1 15, j3 33, 

j4 12, j6 12, J5 9, z2 11, z4 14, z5 10, Z1 15, Z4 192, Z5 276, s4 184, S4 9, S5 9, r3 
14, R1 16; distances between St1–St3 48, St2–St2 57 and St5–St5 87; ventrianal shield 
137 long, 165 wide at level of ZV2 and 128 wide at level of anus; movable cheliceral 
digit 25 long; fixed cheliceral digit 17 long; calyx of spermatheca 15 long; Sge IV 84, 
Sti IV 69.

Remarks. Measurements of the specimen collected fit the redescription of the 
holotype given by Yoshida-Shaul and Chant (1997), except for the shorter j1, J5, z4, 
Z1, S4 and S5 and the longer j4 and r3 [respectively, 21, 13, 22, 26, 13, 14, 9 and 
10]. Gondim Jr. and Moraes (2001) reported specimens from São Paulo state to have 
longer z2, z4 and S5 [respectively, 16, 26 and 12].

Proprioseiopsis ovatus (Garman)

Amblyseiopsis ovatus Garman, 1958: 78.
Proprioseiopsis ovatus: Moraes et al. 2004: 184.
Proprioseiopsis ovatus: Chant and McMurtry 2007: 89.

Specimens examined. UESC, M. sapientum, IV-2008 (1♀); Fazenda Terra Nova, E. 
oleracea, I-2008 (1♀); Sítio Sabino, P. edulis, XI-2007 (1♀).

Female. Three specimens measured. Dorsal shield 366 (360–372) long, 306 (287–
320) wide, j1 31 (30–32), j3 69 (63–72), j4 7, j5 4 (3–5), j6 12 (10–13), J5 9, z2 42 
(32–50), z4 22 (21–23), z5 8, Z1 22 (20–24), Z4 110 (101–115), Z5 84 (79–90), s4 
102 (92–112), S2 22 (21–23), S4 12 (11–12), S5 11 (10–11), r3 20 (20–21), R1 11 
(10–12); distances between St1–St3 58 (57–58), St2–St2 74 (72–76) and St5–St5 91 
(90–92); ventrianal shield 114 (113–115) long, 111 (110–112) wide at level of ZV2 
and 91 (85–96) wide at level of anus; movable cheliceral digit 32 (30–34) long; fixed 
cheliceral digit 31 (30–32) long; calyx of spermatheca 15 (12–15) long; Sge II 18 
(17–18), Sge III 30 (29–31), Sti III 26 (25–27), Sge IV 61 (60–62), Sti IV 41 (35–45), 
St IV 89 (88–90).
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Remarks. Measurements of the specimens collected fit the redescription of the 
holotype given by Moraes and McMurtry (1983), except for the shorter S4 and longer 
width of dorsal shield, J5 and Sge IV [respectively, 23, 252, 4 and 48 in the latter]. The 
measurements fit the redescription given by Lofego et al. (2009) and Ferla et al. (2011) 
for Brazilian specimens.

Proprioseiopsis dominigos (El-Banhawy)

Amblyseius dominigos El-Banhawy, 1984: 130.
Proprioseiopsis dominigos: Moraes et al. 2004: 175.
Proprioseiopsis dominigos: Chant and McMurtry 2007: 89.

Specimens examined. Fazenda Monte Alegre, M. sapientum, IX-2007 (1♀), P. guajava, 
I-2008 (1♀, 1♂); Sítio Agrotropical, C. nucifera, III-2007 (1♀).

Female. Three specimens measured. Dorsal shield 397 long, 307 wide, j1 35, j3 
106 (100–114), j4 3, j5 3, j6 4 (3–4), J5 6 (5–7), z2 32 (31–33), z4 54 (50–57), z5 3, 
Z1 6 (5–7), Z4 128 (123–131), Z5 120 (114–125), s4 123 (118–127), S2 8 (6–10), S4 
8 (7–9), S5 5 (5–6), r3 28 (27–30), R1 9 (8–9); distances between St1–St3 54 (52–56), 
St2–St2 74 (71–75) and St5–St5 130 (129–130); ventrianal shield 117 (110–122) 
long, 138 (127–145) wide at level of ZV2 and 113 (110–117) wide at level of anus; 
movable cheliceral digit 45 long; fixed cheliceral digit 40 long; calyx of spermatheca 
22 (20–25) long; Sge I 31, Sge II 25, Sge III 31 (30–32), Sti III 29 (28–30), Sge IV 54 
(52–56), Sti IV 37 (36–37), St IV 51 (46–56).

Male. One specimen measured. Dorsal shield 333 long, 230 wide, j1 30, j3 82, j4 
2, j5 3, j6 3, J5 4, z2 28, z4 43, z5 3, Z1 5, Z4 97, Z5 88, s4 90, S2 9, S4 7, S5 6, r3 
17, R1 8; ventrianal shield 148 long and 183 wide at anterior corners; shaft of sperma-
todactyl 19 long; Sge I 22, Sge II 20, Sge III 21, Sti III 23, Sge IV 40, Sti IV 27, St IV 44.

Remarks. Measurements of the specimens collected are similar to those of the 
original description. They also agree with those of Moraes et al. (2013), except for the 
longer z2, z4 and S4 [respectively, 21, 37 and 5 in the latter]. This is the first record of 
this species in Bahia.

Proprioseiopsis neotropicus (Ehara)

Amblyseius neotropicus Ehara, 1966: 133.
Proprioseiopsis neotropicus: Moraes et al. 2004: 183.
Proprioseiopsis neotropicus: Chant and McMurtry 2007: 89.

Specimens examined. UESC, C. nucifera, I-2008 (1♀); Fazenda Barra, T. cacao, XI-
2007 (2♀); Fazenda Liberdade, T. cacao, V-2007 (1♀); Fazenda Monte Alegre, M. 
sapientum, I-2008 (1♀); Fazenda Terra Nova, D. kaki, V-2007 (1♀).
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Female. Four specimens measured. Dorsal shield 424 (376–453) long, 331 (300–
371) wide, j1 34 (31–36), j3 47 (46–48), j4 6 (4–7), j5 5 (5–6), j6 7 (6–8), J5 5 (5–6), 
z2 26 (22–29), z4 21 (17–25), z5 6 (5–7), Z1 8 (7–8), Z4 120 (112–130), Z5 106 
(98–116), s4 119 (107–126), S2 8 (7–8), S4 8 (7–8), S5 8 (7–9), r3 24 (21–26), R1 
13 (10–17); distances between St1–St3 66 (65–66), St2–St2 85 (82–88) and St5–St5 
109 (103–117); ventrianal shield 114 (108–120) long, 115 (105–122) wide at level of 
ZV2 and 94 (91–97) wide at level of anus; movable cheliceral digit 40 (38–43) long, 
with 3 teeth; fixed cheliceral digit 33 (32–35) long; calyx of spermatheca 22 (20–25) 
long; Sge I 34 (32–39), Sge II 35 (33–40), Sge III 36 (34–38), Sti III 32 (31–34), Sge 
IV 79 (72–82), Sti IV 57 (50–65), St IV 69 (65–73).

Remarks. Measurements of the specimens collected are similar to those of the 
original description, except for the longer j3 and r3 (respectively 32 and 15 in the lat-
ter). They also agree with those of Lofego et al. (2004), except for the longer z4 (13 in 
the latter). This is the first record of this species in Bahia.

Proprioseiopsis pentagonalis (Moraes & Mesa)

Amblyseius pentagonalis Moraes et al., 1991: 127.
Proprioseiopsis pentagonalis: Moraes et al. 2004: 186.
Proprioseiopsis pentagonalis: Chant and McMurtry 2007: 89.

Specimens examined. Fazenda Monte Alegre, T. cacao, I-2008 (1♀).
Female. One specimen measured. Dorsal shield 328 long, 207 wide, j1 24, j3 23, 

j4 6, j5 6, j6 7, J5 10, z2 10, z4 11, z5 6, Z1 9, Z4 102, Z5 164, s4 74, S2 10, S4 10, 
S5 8, r3 18, R1 11; distances between St1–St3 63, St2–St2 69 and St5–St5 61; ven-
trianal shield 108 long, 85 wide at level of ZV2 and 71 wide at level of anus; movable 
cheliceral digit 35 long; fixed cheliceral digit 30 long; calyx of spermatheca 50 long; Sge 
II 25, Sge III 22, Sti III 17, Sge IV 58, Sti IV 37, St IV 52.

Remarks. Measurements of the specimen collected are similar to those of the orig-
inal description and of Moraes et al. (2013) for specimens from São Paulo state. This 
is the first record of this species in Bahia.

Typhlodromalus peregrinus (Muma)

Typhlodromus peregrinus Muma, 1955: 270.
Typhlodromalus peregrinus: Moraes et al. 2004: 202.
Typhlodromalus peregrinus: Chant and McMurtry 2007: 111.

Specimens examined. CEPLAC, C. nucifera, fruits, XII-2008 (1♀), XII-2009 (1♀); 
Fazenda Barra, T. cacao, XI-2007 (1♀); Fazenda Bela Vista, P. guajava, IV-2007 (1♀), 
XI-2007 (1♀); Fazenda Kamuí, C. nucifera, XI-2007 (1♀); Fazenda Nossa Senhora 
Auxiliadora, C. papaya, VII-2007 (1♀).
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Female. Five specimens measured. Dorsal shield 351 (335–399) long, 226 
(192–302) wide, j1 28 (27–29), j3 33 (31–37), j4 14 (12–15), j5 14 (11–15), j6 18 
(15–20), J2 18 (14–21), J5 9 (8–10), z2 20 (18–22), z4 28 (27–30), z5 14 (11–15), 
Z1 25 (21–27), Z4 46 (41–52), Z5 64 (58–67), s4 41 (37–44), S2 30 (26–36), S4 
25 (19–27), S5 12 (9–14), r3 20 (18–21), R1 16 (15–17); distances between St1–
St3 64 (62–65), St2–St2 61 (60–63) and St5–St5 72 (69–74); ventrianal shield 109 
(102–114) long, 64 (62–66) wide at level of ZV2 and 61 (59–63) wide at level of 
anus; movable cheliceral digit 33 (30–35) long, with 3 teeth; fixed cheliceral digit 
28 (25–30) long; calyx of spermatheca 22 (15–24) long; Sge I 15 (10–18), Sge II 
18 (15–21), Sge III 28 (25–30), Sti III 18 (16–19), Sge IV 44 (39–47), Sti IV 21 
(17–29), St IV 62 (58–70).

Remarks. Setal measurements were not given in the original description. Meas-
urements of the specimens collected are similar to those of McMurtry (1983), except 
for the longer Z1 (16-17 in the latter); they also agree with the redescription given by 
Moraes et al. (2013).

Typhlodromips mangleae De Leon

Typhlodromips mangleae De Leon, 1967: 28.
Typhlodromips mangleae: Moraes et al. 2004: 217.
Typhlodromips mangleae: Chant and McMurtry 2007: 63.

Specimens examined. Sítio São Jorge, C. nucifera, XI-2007 (1♀). 
Female. One specimen measured. Dorsal shield 343 long and 220 wide, j1 18, j3 

20, j4 10, j5 10, j6 11, J2 12, J5 9, z2 11, z4 10, z5 10, Z1 12, Z4 36, Z5 73, s4 22, S2 
12, S4 10, S5 8, r3 14, R1 14; distances between St1–St3 56, St2–St2 62 and St5–St5 
63; ventrianal shield 115 long, 87 wide at level of ZV2 and 85 wide at level of anus; 
movable cheliceral digit 27 long; fixed cheliceral digit 23 long; calyx of spermatheca 5 
long; Sge I 27, Sge II 26, Sge III 31, Sti III 24, Sge IV 43, Sti IV 36, St IV 53.

Remarks. Measurements of the specimens collected are similar to those of the 
original description, except for shorter calyx of spermatheca (9 in the holotype). Lofe-
go et al. (2004, 2009) reported a slightly longer Z4 [respectively, 39 (37–41) and 38 
(35–45)]. Measurements of the specimens collected are similar to those of Gondim Jr. 
and Moraes (2001). This is the first record of this species in Bahia.

Typhlodromips theobromae Souza, Oliveira & Gondim Jr.

Typhlodromips theobromae: Souza et al. 2010: 49.

Specimens examined. UESC, T. cacao, VII-2007, IV-2008 (3♀, 2♂); Fazenda Monte 
Alegre, T. cacao, V-2007 (1♀), M. indica, V-2008 (2♀, 3♂); Fazenda Terra Nova, T. 
cacao, IX-2007, I-2008 (4♀).
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Female. Ten specimens measured. Dorsal shield 301 (288–312) long, 211 (194–
246) wide; j1 19 (17–21), j3 23 (17–26), j4 8 (6–10), j5 8 (6–10), j6 10 (8–12), J2 
10 (8–15), J5 7 (7–8), z2 10 (8–12), z4 18 (16–21), z5 7 (6–9), Z1 13 (8–17), Z4 45 
(43–47), Z5 56 (46–60), s4 23 (20–25), S2 15 (11–19), S4 10 (6–16), S5 9 (6–11), r3 
11 (10–12), R1 9 (7–10); distances between St1–St3 58 (55–60), St2–St2 72 (68–74) 
and St5–St5 65 (61–65); ventrianal shield 88 (82–93) long, 91 (86–93) wide at level 
of ZV2 and 74 (70–79) wide at level of anus; movable cheliceral digit 39 (38–40) 
long, with 3 teeth; fixed cheliceral digit 30 long, with 15 teeth; calyx of spermatheca 
9 (7–10) long; Sge II 14 (12–16), Sge III 15 (14–18), Sti III 14 (12–15), Sge IV 31 
(27–35), Sti IV 15(12–18), St IV 28 (25–30).

Male. Five specimens measured; dorsal shield 229 (212–241) long and 160 (152–
176) wide; j1 16 (14–18), j3 22 (19–24), j4 9 (8–9), j5 8 (8–9), j6 10 (9–10), J2 
8 (8–9), J5 6 (5–6), z2 10 (8–11), z4 19 (17–22), z5 7 (7–8), Z1 9 (8–10), Z4 33 
(31–35), Z5 36 (33–39), s4 21 (20–22), S2 13 (12–14), S4 9 (8–10), S5 7 (6–7), r3 12 
(11–12), R1 8 (7–10); ventrianal shield 91 (87–96) long and 132 (128–138) wide at 
anterior corners; shaft of spermatodactyl 15 long; Sge I 13 (12–14), Sge II 12 (12–13), 
Sge III 12 (11–13), Sti III 12 (11–13), Sge IV 19 (18–20), Sti IV 14 (12–16), St IV 24 
(23–25).

Remarks. Measurements of the specimens collected are similar to those of the 
original description.

Phytoseiinae Berlese

Phytoseius latinus El-Banhawy

Phytoseius latinus El-Banhawy, 1984: 141.
Phytoseius latinus: Moraes et al. 2004: 217.
Phytoseius latinus: Chant and McMurtry 2007: 129.

Specimens examined. Fazenda Bela Vista, P. guajava, IV-2007 (7♀, 6♂), VII-2007 
(4♀, 2♂), VIII-2007 (1♀), XI-2007 (1♀).

Female. Five specimens measured. Dorsal shield 272 (256–302) long, 135 (128–
148) wide; j1 19 (18–20), j3 32, j4 7 (7–8), j5 7, j6 9 (8–10), J2 9 (8–10), J5 7 (6–8), 
z2 10 (9–10), z3 37 (35–38), z4 11 (10–11), z5 7 (6–7), Z4 47 (45–50), Z5 52 (50–
55), s4 51 (48–55), s6 59 (56–62), r3 36 (33–37), R1 14 (13–16); distances between 
St1–St3 62 (60–64), St2–St2 64 (63–65) and St5–St5 53 (52–55); ventrianal shield 90 
(85–94) long, 51 (48–55) wide at level of ZV2 and 45 (40–49) wide at level of anus; 
movable cheliceral digit 29 (28–30) long; fixed cheliceral digit 25 (24–26) long; calyx of 
spermatheca 15 (15–16) long; Sge IV 29 (27–30), Sti IV 28 (27–29), St IV 29 (27–30).

Male. Two specimens measured. Dorsal shield 228, 236 long, 115, 123 wide, j1 
15, 16, j3 28, 29, j4 7, 8, j5 6, 8, j6 7, 9, J2 7, J5 6, z2 8, 10, z3 31, 32, z4 9, 10, z5 
6, 7, Z4 32, 33, Z5 27, 30, s4 37, 38, s6 43, 45, r3 28, 30, R1 10, 11; ventrianal shield 
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88 long and 126 wide at anterior corners; shaft of spermatodactyl 12, 14 long; Sge IV 
17, 18, Sti IV 16, St IV 21, 25.

Remarks. The females collected differ from the original description by having 
longer j3 and Z4 and shorter j4, J5 and z4 (respectively 24, 36, 10, 17 and 15 in the 
holotype). This is the first record of this species in Bahia.

Phytoseius woodburyi De Leon

Phytoseius (Phytoseius) woodburyi De Leon, 1965: 130.
Phytoseius woodburyi: Moraes et al. 2004: 246.
Phytoseius woodburyi: Chant and McMurtry 2007: 131.

Specimens examined. Fazenda Bela Vista, C. nucifera, XI-2007 (1♀), P. guajava VII-
2007 (11♀).

Female. Five specimens measured. Dorsal shield 279 (265–310) long, 145 (140–
150) wide, j1 29 (28–31), j3 33 (33–35), j4 5 (5–6), j5 5 (5–6), j6 5 (5–6), J5 6 
(5–8), z2 13 (13–15), z3 30 (28–33), z4 12 (10–13), z5 6 (5–8), Z4 87 (85–91), 
Z5 73 (68–78), s4 118 (110–125), s6 78 (73–82), r3 43 (40–46); distances between 
St1–St3 55 (53–58), St2–St2 58 (55–60) and St5–St5 58 (55–61); ventrianal shield 77 
(65–99) long, 32 (28–45) wide at level of ZV2 and 39 (35–47) wide at level of anus; 
movable cheliceral digit 21 (18–25) long; fixed cheliceral digit 21 (20–23) long; calyx 
of spermatheca 8 (6–10) long; Sge IV 8 (8–9), Sti IV 49 (46–52), St IV 27 (24–30).

Remarks. Measurements of the specimens collected are similar to those of the 
original description, except for the longer St IV (20 in the holotype). Specimens col-
lected in this study have the ventrianal shield longer than reported by Gondim Jr. and 
Moraes (2001) for specimens from São Paulo state [53 (50-58) in the latter]. This is 
the first record of this species in Bahia.

Typhlodrominae Wainstein

Cocoseius elsalvador Denmark & Andrews

Cocoseius elsalvador Denmark & Andrews, 1981: 155.
Cocoseius elsalvador: Moraes et al. 2004: 263.
Cocoseius elsalvador: Chant and McMurtry 2007: 132.

Specimens examined. Fazenda Terra Nova, T. cacao, IX-2007 (1♀), C. nucifera, IX-
2007 (2♀); Sítio São Jorge, C. nucifera, XI-2007 (2♀).

Female. Five specimens measured. Dorsal shield 302 (279–315) long, 166 (154–
192) wide; j1 27 (25–28), j3 54 (51–56), j4 34 (32–37), j5 52 (50–55), j6 66 (62–70), 
J2 63 (58–67), J5 28 (22–31), z2 21 (20–21), z3 31 (30–32), z4 73 (68–77), z5 34 
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(29–37), z6 93 (88–98), Z4 74 (68–79), Z5 77 (73–81), s4 79 (77–82), S4 75 (69–
80), r3 42 (37–46), R1 72 (67–75); distances between St1–St3 55 (54–56), St2–St2 
60 (57–63) and St5–St5 59 (57–62); ventrianal shield 70 (63–75) long, 60 (50–64) 
wide at level of ZV2 and 59 (55–63) wide at level of anus; movable cheliceral digit 26 
(25–26) long; fixed cheliceral digit 25 (25–26) long; calyx of spermatheca 21 (20–21) 
long; Sge IV 49 (46–52), Sti IV 37 (34–40), St IV 76 (73–79).

Remarks. Measurements of the specimens collected are similar to those of the 
original description, except for the longer Sge IV and Sti IV (respectively 39 and 25 in 
the holotype). Gondim Jr. and Moraes (2001) reported specimens from Pernambuco 
state to have longer z2 [27 (25-29)].

Cocoseius palmarum Gondim Jr., Moraes & McMurtry

Cocoseius palmarum Gondim Jr. et al., 2000: 1226.
Cocoseius palmarum: Moraes et al. 2004: 263.
Cocoseius palmarum: Chant and McMurtry 2007: 134.

Specimens examined. UESC, C. nucifera, VII-2007 (3♀), I-2008 (1♀), IV-2008 
(1♀); Fazenda Formiga, C. nucifera, VIII-2007 (1♀); Fazenda Terra Nova, C. nucife-
ra, IX-2007 (1♀), I-2008 (2♀).

Female. Eight specimens measured. Dorsal shield 270 (265–275) long, 182 (161–
189) wide, j1 25 (23–27), j3 41 (38–45), j4 54 (52–59), j5 61 (57–64), j6 68 (65–70), 
J2 68 (65–72), J5 12 (11–13), z2 26 (21–28), z3 34 (31–36), z4 69 (65–75), z5 34 
(31–38), z6 88 (85–92), Z4 73 (70–75), Z5 69 (67–71), s4 76 (72–81), S4 64 (60–
68), r3 57 (52–65), R1 54 (50–59); distances between St1–St3 48 (46–50), St2–St2 
55 (53–57) and St5–St5 63 (60–66); ventrianal shield 93 (88–94) long, 70 (67–73) 
wide at level of ZV2 and 63 (60–65) wide at level of anus; movable cheliceral digit 25 
(23–26) long, with 1 teeth; fixed cheliceral digit 24 (22–25) long, with 3 teeth; calyx of 
spermatheca 16 (15–18) long; Sge IV 37 (36–40), Sti IV 26 (25–28), St IV 53 (50–56).

Remarks. Measurements of the specimens collected are similar to those of the 
original description, except for a slightly shorter calyx of spermatheca [21 (20–23) in 
the original description]. This is the first record of this species in Bahia.

Leonseius regularis (De Leon)

Typhloseiopsis regularis De Leon, 1965: 123.
Leonseius regularis: Moraes et al. 2004: 275.
Leonseius regularis: Chant and McMurtry 2007: 161.

Specimens examined. UESC, T. cacao, VII-2007 (7♀), I-2008 (5♀), E. guineensis, 
VII-2007 (1♂), A. integrifolia, VII-2007 (2♀); Fazenda Bela Vista, T. cacao, IV-2007 
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(5♀, 1♂), XI-2007 (8♀), P. guajava VII-2007 (1♀), S. mombin, IV-2007 (1♀), C. 
nucifera, IV-2007 (1♀), XI-2007 (1♀), A. muricata, IV-2007 (4♀), A. integrifolia, 
IV-2007 (1♀), G. americana, IV-2007 (3♀); Fazenda Monte Alegre, T. cacao, V-2007 
(6♀, 1♂), C. nucifera, IX-2007 (2♀); Fazenda Nossa Senhora Auxiliadora, T. cacao, 
VII-2007 (2♀); Fazenda Terra Nova, T. cacao, I-2008 (1♀, 1♂); Sítio Sabino, M. 
indica, VIII-2007 (1♀), S. malaccense, VIII-2007 (1♀).

Female. Twelve specimens measured. Dorsal shield 366 (333–397) long, 257 
(212–282) wide, j1 28 (25–30), j3 38 (35–42), j4 4 (3–5), j5 4 (3–5), j6 5 (5–6), J2 6 
(5–8), J5 8 (7–9), z2 4 (3–5), z3 11 (9–14), z4 6 (5–7), z5 4 (3–5), Z4 101 (85–111), 
Z5 276 (262–292), s4 89 (71–98), s6 8 (6–12), S5 6 (5–7), r3 10 (8–12), R1 9 (7–11); 
distances between St1–St3 61 (59–66), St2–St2 70 (67–73) and St5–St5 73 (70–76); 
ventrianal shield 115 (98–128) long, 63 (55–70) wide at level of ZV2 and 64 (55–70) 
wide at level of anus; movable cheliceral digit 32 (30–33) long, with 4 teeth; fixed chel-
iceral digit 28 (25–30) long; calyx of spermatheca 18 (17–18) long; Sge I 54 (50–57), 
Sge II 40 (37–43), Sge III 51 (47–55), Sti III 38 (33–44), Sge IV 119 (107–128), Sti 
IV 68 (55–82), St IV 54 (48–60).

Male. Four specimens measured. Dorsal shield 258 (243–266) long, 171 (166–
179) wide, j1 22 (20–24), j3 32 (30–34), j4 5 (4–6), j5 5 (4–6), j6 6 (5–7), J2 6 (4–
8), J5 7 (6–8), z2 4 (3–5), z3 10 (8–12), z4 5 (4–7), z5 4 (3–5), Z4 63 (62–64), Z5 
193 (185–202), s4 51 (48–55), s6 8 (6–10), S5 6 (5–8), r3 10 (8–11), R1 7 (7–8); 
ventrianal shield 111 (107–115) long and 141 (138–146) wide at anterior corners; 
shaft of spermatodactyl 18 (17–18) long; Sge I 36 (35–37), Sge II 30 (28–32), Sge 
III 38 (36–40), Sti III 29 (28–31), Sge IV 68 (66–70), Sti IV 42 (40–45), St IV 44 
(42–48).

Remarks. Measurements of the specimens collected are similar to those of the original 
description, except for the shorter s4 (105 in the holotype). They also agree with those 
reported by Moraes et al. (2013). This is the first record of this genus in Bahia.

Metaseiulus ferlai Moraes, McMurtry & Lopes

Metaseiulus (Metaseiulus) ferlai Moraes et al., 2006: 352.
Metaseiulus ferlai: Chant and McMurtry 2007: 174.

Specimens examined. Fazenda Barra, A. occidentale, VIII-2007 (1♀).
Female. One specimen measured. Dorsal shield 350 long, 189 wide, j1 21, j3 21, 

j4 14, j5 14, j6 17, J2 20, J5 9, z2 17, z3 18, z4 20, z5 15, Z4 30, Z5 29, s4 21, s6 24, 
S2 24, S5 21, r3 21, R1 21; distances between St1–St3 63, St2–St2 66 and St5–St5 
58; ventrianal shield 116 long, 87 wide at level of ZV2 and 85 wide at level of anus; 
movable cheliceral digit 31 long; fixed cheliceral digit 29 long; calyx of spermatheca 
25 long.

Remarks. Measurements of the specimens collected fit the original description. 
This is the first record of this genus in Bahia.
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Typhlodromina subtropica Muma & Denmark

Typhlodromina subtropica Muma & Denmark, 1969: 412.
Typhlodromina subtropica: Moraes et al. 2004: 305.
Typhlodromina subtropica: Chant and McMurtry 2007: 169.

Specimens examined. Fazenda Terra Nova, D. kaki, V-2007 (1♀).
Female. One specimen measured. Dorsal shield 353 long, 262 wide, j1 22, j4 35, 

j5 31, J2 46, J5 13, z2 32, z3 37, z4 43, z5 35, Z4 57, Z5 51, s4 43, s6 55, S5 54, r3 
30, R1 21; distances between St1–St3 56, St2–St2 61 and St5–St5 77; ventrianal shield 
125 long, 90 wide at level of ZV2 and 72 wide at level of anus; movable cheliceral digit 
28 long; fixed cheliceral digit 22 long; calyx of spermatheca 20 long.

Remarks. Measurements of the specimens collected fit the redescription of the holo-
type given by Moraes and McMurtry (1983), except for the longer Z5 (42 in the holotype).

Typhlodromus (Anthoseius) transvaalensis (Nesbitt)

Kampimodramus transvaalensis Nesbitt, 1951: 55.
Typhlodromus (Anthoseius) transvaalensis: Moraes et al. 2004: 355.
Typhlodromus (Anthoseius) transvaalensis: Chant and McMurtry 2007: 169.

Specimens examined. CEPLAC, C. nucifera, fruit, VII-2008 (1♀).
Female. One specimen measured. Dorsal shield 369 long, 205 wide, j1 30, j3 38, 

j5 30, J2 42, J5 9, z2 22, z3 40, z4 42, z5 26, Z4 51, Z5 60, s4 44, s6 48, S2 52, S4 
53, S5 9, r3 34, R1 37; distances between St1–St3 64, St2–St2 62 and St5–St5 71; ven-
trianal shield 120 long, 69 wide at level of ZV2 and 66 wide at level of anus; movable 
cheliceral digit 30 long; fixed cheliceral digit 29 long; Sge IV 22, Sti IV 30, St IV 46.

Remarks. Measurements of the specimen collected agree with the redescription of the 
holotype given by Schicha (1981), except the longer j1 (23 in the holotype). They are simi-
lar to measurements given by Ferla et al. (2011), except for the shorter j3 (48 in the latter).

Key to the phytoseiid species collected in the present work (females)

1 Setae z3 and/ or s6 present ..........................................................................2 
– Setae z3 and s6 absent .................................................................................3
2 Setae Z1, S2, S4 and S5 absent; seta r3 inserted on dorsal shield ...............23
– At last one of the setae Zl, S2, S4 or S5 present; seta r3 inserted on unsclero-

tised cuticle ...............................................................................................24
3 Posterior margin of sternal shield lightly sclerotized, often indistinct, with a 

posteromedian projection ...........................................................................4
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– Posterior margin of sternal shield distinct, without a posteromedian projec-
tion .............................................................................................................5

4 Ratio s4:Z1> 3; seta Z4 not as long as distance between its base and base of 
S4; dorsal shield mostly smooth, with few anterolateral striae .......................
 ............................................................Amblydromalus manihoti (Moraes)

– Ratio s4:Z1< 3; seta Z4 longer than distance between its base and base of S4; 
dorsal shield reticulated .......................Typhlodromalus peregrinus (Muma)

5 Setae J2, S2, S4 and S5 absent; lateral margin of dorsal shield with distinct 
incision at level of s4; setae j3, s4, Z4 and Z5 thickened, strongly serrate, in-
serted on tubercles ...Paraphytoseius orientalis (Narayanan, Kaur & Ghai)

– Setae J2 and S2 present or absent, S4 and S5 present; lateral margin of dor-
sal shield without distinct incision at level of s4; setae j3, s4, Z4 and Z5 not 
markedly thickened, smooth to lightly serrate, not inserted on tubercles .....6

6 Ratio s4:Z1< 4; body never red or dark brown; seta J2 present ....................7
– Ratio s4:Z1> 4 (except for Iphiseiodes setillus and Paraamblyseius multicircula-

ris); some species heavily sclerotized, body red or dark brown; seta J2 present 
or absent .....................................................................................................8

7 Calyx of spermatheca dish-shaped; seta Z4 not as long as distance between its 
base and base of S5; Sge IV sharp-tipped...Typhlodromips mangleae De Leon

– Calyx of spermatheca short-tubular; seta Z4 at least as long as distance be-
tween its base and base of S5; Sge IV with tiny knob .....................................
 ....................... Typhlodromips theobromae Souza, Oliveira & Gondim Jr.

8 All shields generally strongly sclerotized; sternal shield usually wider than 
long; ventrianal shield usually as wide as long or wider than long; setae z2 
and/or z4 rarely short/ minute ....................................................................9 

– All shields lightly sclerotized; sternal shield about as wide as long; ventrianal 
shield longer than wide; setae z2 and z4 usually short/ minute ..................18

9 Seta J2 present (if absent, then j5 and S2 also absent) ...............................10
– Seta J2 absent; j5 and S2 present ...............................................................15
10 Setae j5, J2 and S2 absent ..................................Phytoscutus sexpilis Muma
– Setae j5, J2 and S2 present ........................................................................11
11 Dorsal shield without marked circular ornamentation or reticulation; macro-

setae present on legs I-IV ..........................................................................12
– Dorsal shield with marked circular ornamentation or reticulate; macrosetae, 

if present, only on basitarsus IV ................................................................14
12 With one pair of enlarged metapodal plates; seta Z4 longer than distance 

between its base and base of Z5 ...... Iphiseiodes metapodalis (El-Banhawy)
– With 2 pairs of metapodal plates, none distinctly large; seta Z4 shorter than 

distance between its base and base of Z5 ...................................................13
13 Except for j1, j3, s4 and Z5, dorsal shield setae short/ minute; setae s4 and Z5 

considerably longer than others; setae Z5, Sge IV and Sti IV knobbed ...........
 ....................................................Iphiseiodes zuluagai Denmark & Muma
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– Dorsal shield setae of medium lengths, none considerably longer than others; 
setae Z5, Sge IV and Sti IV sharp-tipped .......................................................
 ...................................................Iphiseiodes setillus Gondim Jr. & Moraes

14 Dorsal, genital and ventrianal shields with circular ornamentation; dorsal 
shield setae of medium length, none considerably longer than others; seta ZV3 
absent; with a pair of enlarged metapodal plates; leg macrosetae absent ..........
 ................................Paraamblyseius multicircularis Gondim Jr. & Moraes

– Dorsal, genital and ventrianal shields reticulate; some dorsal shield setae 
much longer than others; seta ZV3 present; with 2 pairs of metapodal plates, 
none distinctly enlarged; St IV present ..........................................................
 .......................................Arrenoseius urquharti (Yoshida-Shaul & Chant)

15 Calyx of spermatheca tubular, flared near vesicle and inflate near atrium, 
longer than 40 μm .............Proprioseiopsis pentagonalis (Moraes & Mesa)

– Calyx of spermatheca saccular or funnel-shaped, shorter than 30 μm ........16
16 Seta j3 at most 1.2 times longer than distance between their bases; calyx sac-

cular ....................................................Proprioseiopsis neotropicus (Ehara)
– Seta j3 at least 1.5 times longer than distance between their bases; calyx fun-

nel-shaped ................................................................................................17
17 Seta j3 longer than 100 μm; seta Z5 longer than 110 μm; seta z2 shorter than 

z4; calyx longer than 20 μm ........ Proprioseiopsis dominigos (El-Banhawy)
– Seta j3 shorter than 75 μm; seta Z5 shorter than 100 μm; seta z2 longer than 

z4; calyx shorter than 20 μm .................... Proprioseiopsis ovatus (Garman)
18 Ventral shield separated from anal shield...Amblyseius perditus Chant & Baker
– Ventral and anal shields fused, constituting a ventrianal shield ..................19
19 Calyx of spermatheca shorter than 13 μm; less than 4 times as long as width 

at median length .......................................................................................20
– Calyx of spermatheca longer than 14 μm; over 5 times as long as width at 

median length ...........................................................................................22
20 Seta Z4 not as long as distance between its base and base of Z5; setae s4 and 

Z4 respectively 41–44 and 30–33 μm long; calyx cup-shaped, 6 μm long, 
increasing progressively in diameter toward the base .....................................
 ................................................ Amblyseius impeltatus Denmark & Muma

– Zeta Z4 longer than distance between its base and base of Z5; setae s4 and 
Z4 respectively longer than 55 and 50 μm; calyx short-tubular, at least 8 μm 
long, somewhat constricted in the middle .................................................21

21 Setae j1, j3, s4, Z4 and Z5 respectively 23–26, 35–39, 56–61, 60–66 and 
130–155 µm long .............Amblyseius igarassuensis Gondim Jr. & Moraes

– Setae j1, j3, s4, Z4 and Z5 respectively 33–42, 42–55, 91–120, 115–148 and 
223–307 µm long .................................... Amblyseius operculatus De Leon

22 Setae s4, Z4 e Z5 respectively 105–111, 120–143 and 271–315 μm long; 
atrium nodular, distinct; major duct narrower than calyx ..............................
 ........................................................................Amblyseius aerialis (Muma)
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– Setae s4, Z4 e Z5 respectively 90–92, 100–115 and 227–246 μm long; atrium 
small, indistinct, incorporated into base of calyx; major duct approximately 
of the same diameter as calyx .............. Amblyseius tamatavensis Blommers

23 Setae J2 and R1 present; seta s4 shorter than s6; insertions of setae Z4 and Z5 
distinctly separated; each macroseta of leg IV with a tiny knob, none mark-
edly shorter than others ..............................Phytoseius latinus El-Banhawy

– Setae J2 and R1 absent; seta s4 longer than s6; insertions of setae Z4 and Z5 
approximate; macrosetae on leg IV broadly clavate, Sge IV markedly shorter 
than others ...............................................Phytoseius woodburyi (De Leon)

24 Seta S5 absent; ventrianal shield with 1 or 3 pairs of pre-anal setae; dorsal 
shield setae not distally swollen .................................................................25

– Setae S5 present; ventrianal shield with 4 pairs of pre-anal setae (if with 3 
pairs, then most dorsal shield setae distally swollen) ..................................26

25 Dorsal shield lightly reticulate; ventrianal shield with one pair of preanal se-
tae; seta ZV3 present ................ Cocoseius elsalvador Denmark & Andrews

– Dorsal shield smooth, except for a few anterolateral striae; ventrianal shield 
with 3 pairs of preanal setae; seta ZV3 absent ................................................
 ........................... Cocoseius palmarum Gondim Jr., Moraes & McMurtry

26 Seta S4 present; ventrianal shield with 3 pairs of preanal setae ......................
 .......................................................Typhlodromus transvaalensis (Nesbitt)

– Seta S4 absent; ventrianal shield with 4 pairs of preanal setae ....................27
27 Dorsal setae, except j1, j3, s4, Z4 and Z5, short/ minute; setae s4, Z4 and Z5 

greatly longer than other dorsal setae; setae JV4 and ZV3 present .................
 .................................................................... Leonseius regularis (De Leon)

– Pattern of dorsal setae lengths not as above; seta JV4 absent; seta ZV3 present 
or absent ...................................................................................................28

28 Seta S2 absent, seta ZV3 present; seta R1 inserted on unsclerotized cuticle; 
seta s6 over twice as long as R1; seta S5 longer than distance between its base 
and base of Z5 .................. Typhlodromina subtropica Muma & Denmark

– Seta S2 present, seta ZV3 absent; seta R1 on dorsal shield; seta s6 less than 
twice as long as R1; seta S5 not as long as distance between its base and base 
of Z5.................................Metaseiulus ferlai Moraes, McMurtry & Lopes

Discussion

Fifty-one phytoseiid species have been reported from Bahia (Bonato et al. 1999; Denmark 
and Muma 1973; Farias et al. 1981; Fiaboe et al. 2004, 2007; Lawson-Balagbo et al. 2008; 
Lofego et al. 2000, 2013; Moraes et al. 1993, 1994, 1997; Moraes and Denmark 1999; 
Moraes and McMurtry 1983; Noronha et al. 1997; Noronha and Moraes 1989; Oliveira 
et al. 2007; Souza et al. 2010, 2012). In the present study, fifteen species are reported for 
the first time in that state, raising the number of known species to sixty-six.
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By far most of the species and of the specimens collected belong to Amblyseiinae 
(72 and 81%, respectively), followed by the Typhlodrominae (21 and 13%) and the 
Phytoseiinae (7 and 6%). Similar patterns were summarized by Castro and Moraes 
(2010) for similar surveys conducted in the Atlantic Forest of southeastern Brazil. 
There was a general trend for less specific phytoseiid species, i.e., those found on larger 
number of host plants, to be most abundant. Most of the phytoseiid species was found 
on a single or few host species. The largest numbers of phytoseiids on C. nucifera, T. 
cacao and P. guajava suggest that the microhabitat on the leaves of these plants favor 
these predators, but should not be taken to indicate the preference of these mites for 
those plants, given that the collecting effort was not the same on all plant species. These 
higher numbers could be due to the fact that these plants were among the most com-
mon in the localities where the study was conducted.

The most diverse genus in the present study was Amblyseius, as also found by Law-
son-Balagbo et al. (2008) on coconut palm in the coastal region of Bahia. Amblyseius 
operculatus was the most abundant species and the species found in the largest number 
of plants. In total, the total number of specimens of this species was higher than the 
sum of the second and third most common species, and they were found in every 
month of the year, except (probably by chance) in February.

A noticeable absence in this study was mites belonging to the genus Euseius Wain-
stein. Although species of this genus have been reported as diverse and numerous in 
surveys conducted on different crops in the inland semiarid region of Bahia (Moraes et 
al. 1993; Moraes and McMurtry 1983), they were not found in the present study nor 
in previous surveys conducted in the southern coastal region of Bahia (A.R. Oliveira, 
personal observation) on different plant species.

Total annual rainfall in the semiarid region in the inland of Bahia ranges between 
700 and 1,300 mm (Moraes et al. 1993; Moraes and McMurtry 1983), whereas in 
southern coast it is approximately 1,700 mm, with no pronounced dry season (Almei-
da and Valle 2010). Daud and Feres (2005) reported significant correlations between 
the population levels of Euseius citrifolius Denmark & Muma and rainfall (negative) 
or pollen abundance (positive). Pollen is known to constitute an important part of the 
diet of Euseius species (McMurtry et al. 2013). Thus, the apparent absence (or scar-
city) of Euseius species in the present work could be related to the high rainfall in the 
southern coastal region and low pollen availability in the tropical fruit trees plantations 
surveyed. Species of this genus were not rare in a similar survey conducted in the coast 
of São Paulo state (Castro and Moraes 2010), where rainfall is quite similar to that re-
ported in the southern coastal region of Bahia (Climate-Data.org 2015). This apparent 
discrepancy could be related to the fact that in that study these species were only found 
on plants of spontaneous growth, which could be protected at a certain level from the 
direct effect of rainfall. Those were not sampled in the present study.

The results of this study may contribute to the determination of future research 
themes, to subsidize future implementation of the use of phytoseiids as biological con-
trol agents in the region where the study was conducted. A next step in this trajectory 
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could involve studies under controlled laboratory conditions to evaluate the interac-
tions between the most common predators found and the most common pest species.
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Abstract
Antaeotricha floridella sp. n. is described and diagnosed from the closely similar A. albulella (Walker). The 
species is distributed in xeric sandhill and scrub habitats in peninsular Florida, USA, and larvae feed on 
Quercus species. Keys are given for pale-winged Stenomatinae and similar Gelechioidea based on external 
characters and genitalia.

Keywords
Quercus geminata, Quercus minima, sand pine scrub

introduction

The genus Antaeotricha Zeller, 1854 (Lepidoptera: Depressariidae: Stenomatinae) is 
endemic to the New World and includes nearly 400 species, mostly in the Neotropics 
(Becker 1984). Twenty Nearctic species are known (Ferris 2013), including the one 
described below. Duckworth (1964) comprehensively revised the Nearctic Stenomatinae, 
and four species were recently described from the southwestern United States (Ferris 
2010, 2012, 2013).
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The second author (TSD) discovered the presently described species by dissection, 
as it is externally very similar to the widely distributed A. albulella (Walker, 1864) 
(more often called by its junior synonym A. vestalis (Zeller, 1873) [Becker 1981]). The 
search of other collections by JEH yielded more specimens, including ones overlooked 
by Duckworth. The species description necessitates a revised key to pale-colored Nearc-
tic Stenomatinae. The species is known only from xeric habitats in peninsular Florida. 
This pattern of endemism of species in Florida sandhills is common among other or-
ders of insects and arthropods but is infrequent in Lepidoptera (Deyrup 1989), so the 
addition of another endemic species is significant.

Stenomatinae are diagnosed by the presence of thickened, apically bifid or multifid 
setae on the valvae of the male genitalia (Hodges 1998) (Fig. 10: b s). The subfam-
ily has been placed in various gelechioid families, including Oecophoridae, Elachisti-
dae, and most recently in the resurrected Depressariidae (Heikkilä et al. 2014) based 
on pupal morphology and weak molecular evidence. Depressariid pupae share lateral 
condyles between abdominal segments. Unlike most other depressariids, stenomatines 
have a gnathos that is apically smooth, not scobinate or spiculate.

Antaeotricha as a genus is diagnosed by the presence of a thumb-like process on 
the costa of the male valva (Fig. 14: th) and by the reduction of the anterior apophyses 
of the female ovipositor (Fig. 18: a a) (Duckworth 1964). Most species have white or 
brown wings with some contrasting maculation, usually the postmedial line, but often 
reduced to one or two spots on the discal cell. The newly described species has totally 
immaculate white wings.

The two previously published keys to Antaeotricha are based on wing pattern 
(Barnes and Busck 1920) or genitalia (Duckworth 1964). We provide two revised keys 
based on maculation and genitalia that treat pale-winged species of Antaeotricha and 
similar gelechioids.

Materials and methods

Dissection of genitalia follows Robinson (1976): abdomens were macerated in hot 10% 
aqueous KOH, brushed clean in water, stained with Chlorazol Black, and slide-mounted 
in Euparal or stored in glycerin. Photographs were taken with 1) a Canon PowerShot Pro1 
and 2) the Auto-montage Pro 5.01 system (Synoptics Ltd.) using a JVC digital camera and 
Leica Z16APO lens (FSCA). Habitus photographs were taken over standard 18% gray 
card under tungsten or fluorescent LED lights, and genitalia photographs were lit from 
above and below. Postprocessing was limited to 1) stacking images with Auto-Montage 
and 2) using Adobe Photoshop Elements 11 to standardize the gray (for habitus) or white 
balance (for slides) and the Auto Contrast function for some genitalia images. The map 
was made with Diva-GIS version 7.5.0.0 using a county-level shape file available from the 
website (www.diva-gis.org) and a CSV file of georeferenced decimal-degree coordinates.

Morphological terminology for genitalia follows Klots (1970) except where super-
seded by Kristensen (2003).
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Repository abbreviations are as follows

ABS Archbold Biological Station (Lake Placid, FL, USA)
CMNH Carnegie Museum of Natural History (Pittsburgh, PA, USA)
CNC Canadian National Collection of Insects, Arachnids, and Nematodes 

(Ottawa, Canada)
FSCA Florida State Collection of Arthropods (Gainesville, FL, USA)
MEM Mississippi Entomological Museum (Starkville, MS, USA)
MGCL McGuire Center for Lepidoptera and Biodiversity, Florida Museum of 

Natural History (Gainesville, FL, USA)
NMNH National Museum of Natural History (Washington, D.C., USA)
TSDC Terhune S. Dickel Collection (Anthony, FL, USA)

systematics

Antaeotricha floridella Hayden & Dickel, sp. n.
http://zoobank.org/A09EC2FE-9F0C-4CE7-A3C2-614278B9FD22
Figs 1–5, 10–12, 16–17

Type material. Holotype ♂. USA, Florida: “FLORIDA: Marion Co. | Ocala National 
Forest | Forest Road 88 | 3.9 Miles SE of SR 316 | Longleaf Pine Sandhills | 14 OCT 
2004 BL | TERHUNE S. DICKEL”, “FLMNH-MGCL | Specimen 164263” (FSCA). 
Paratypes: 1 ♂, same data as holotype (FSCA); 1 ♂: same data except 14 Sept. 2003 
UV (FSCA); 1 ♂: same data except 21 Sept. 2003 UV (FSCA); 1 ♂: same data except 
1 Oct. 2003 UV (FSCA); 1 ♂: same data except 20 July 2004 (FSCA); 1 ♂: same data 
except 18 Oct. 2004 MV/BL (FSCA); 4 ♂: same data except 20 OCT 2005 MV/BL 
(one MGCL 2404) (FSCA); 1 ♂, 1 ♀: FLORIDA: Marion Co. Ocala National Forest 
Forest Road 97 0.5 Miles S of SR 316 Sand Pine Scrub AUG 11 2007 MV TERHUNE 
S. DICKEL (FSCA); 2 ♂: same data except Aug. 17 2007 (FSCA); 5 ♂, 2 ♀: same 
data except 3.75 Miles SSE of SR 314 Sand Pine Scrub June 14 2005 MV/BL (FSCA); 
2 ♀: Marion Co. Ocala Nat. Forest, 2 mi. S. of Juniper Sprs. 25-V-1993 Linwood C. 
Dow, [one] MGCL slide 2965 (MGCL); 3 ♂: Putnam Co., Welaka Forest Conserva-
tion Station, Site 4, live oak xeric hammock, 28–31-VII-1986, J.B. Heppner (FSCA); 
1 ♀: same data except Site 5, slash pine-palmetto flatwoods (FSCA); 1 ♀: Putnam Co. 
IFAS Sta. Welaka 19 Sept ‘87 Dow (MGCL); 1 ♀: [Osceola Co.] Kissimmee, 24 Sept 
‘83 L.C. Dow, MGCL slide 2964 (MGCL); 1 ♂, 2♀: Martin Co., Jonathan Dickinson 
State Park, 8–10 Aug. 1999, J.B. Heppner, MGCL slides 1679M, 1680F (FSCA); 1 
♂: Hillsborough Co., Tampa, USF Golf Course, bait trail, 4-V-1981, H.D. Baggett 
(FSCA); 1 ♂: Hillsborough Co., Tampa, USF Nature Preserve near Tampa campus, 
5-X-1983, H.D. Baggett (FSCA); 1 ♂: Highlands Co., Archbold Biological Station, 10 
mi. S. Lake Placid, UV light, 2-V-1975, J.B. Heppner (FSCA); 2 ♂: same data except 
1-V-1975, (one) MGCL slide 1685M (FSCA); 1 ♂: same locality, 9-VII-1979, insect 
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Figures 1–9. Antaeotricha spp. habitus. 1 Antaeotricha floridella, holotype male, dorsum 2 same, venter 
3 labels of holotype 4 female, Marion Co. Florida (FSCA) 5 A. floridella, Marion Co. Florida (T.S. Dickel 
Collection), lateral view of male head 6 A. osseella, Putnam Co. Florida (FSCA) 7 A. albulella, male, Ala-
chua Co. Florida (FSCA) 8 A. albulella, male with grayish hind wings, Suwannee Co. Florida (FSCA) 9 
A. albulella, female, Alachua Co. Florida (FSCA). Scale bars = 5 mm.

flight trap, H.V. Weems Jr. & Cathy W. Harris (FSCA); 3 ♂: Marion Co., Ocala Na-
tional Forest, vic. Hopkin’s Prairie, 11–18-V-1979, Fairchild & Weems, (one) MGCL 
slide 1672M (FSCA); 1 ♂: same locality, 18-V-1979, insect flight trap, G.B. Fairchild 
(FSCA); 1 ♀: same data as previous except 23-V-1979, MGCL slide 1693F (FSCA); 1 
♂: Lake Co. SR 19, 5 miles S of Hwy 40, from larva on Quercus geminata, 15-IX-1989 
(pupa 23-IX, adult 2-X-1989), D.H. Habeck and J. Gillmore, Habeck rearing A-5188 
(FSCA); 6 ♂, 5 ♀: Putnam Co. near Hollister, larvae collected on “Quercus minima?”, 
29-VIII-1984, D.H. Habeck, rearing A-3586 (FSCA); 1 ♀: Marion Co. 18 mi. E. 
of Lynne, 7-V-1981, adult 9-V-1981, host Galactia regularis, D.H. Habeck, rearing 
A-2790 (MGCL slide 1706) (FSCA); 1 ♂: FLA: Marion Co. 30 Oct. 2001 ONF Vargo 
(FSCA); 1 ♂: Highlands Co. Archbold Biological Station, June 3 1986, M.C. Minno, at 
UV light (ABS); 1 ♂, 1 ♀: same data except June 4 1986 (ABS); 1 ♂: same data except 
June 10 1986 (ABS); 1 ♂: same data except July 13 1986 (ABS); 1 ♂: same data except 
July 28 1986 (ABS); 1 ♀: same data except July 20 1986 and “Reared ex larva in leaf & 
frass nest on Quercus geminata”, with pupal case (JEH genitalia slide 2777) (ABS); 3 ♂: 
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Lake Placid, 30 April 1964, R. W. Hodges (NMNH); 6 ♂: Lake Placid, Archbold Biol. 
Sta. 1-7 May 1964, R. W. Hodges, one each with USNM Genitalia Slide nos. 76253, 
76323, 76324, 76325 (NMNH); 3 ♂, 3 ♀: same data except 8-15 May 1964, males 
not dissected, females USNM Genitalia Slide nos. 76319, 76320, 76321 (NMNH); 1 
♂: Dade City, October, Duckworth genitalia slide 102258-D, USNM slide no. 76305 
(NMNH); 1 ♀: Citrus Co. Lecanto, 1 Oct. 1996, J. Glaser, J.E. Hayden slide no. 2752 
(NMNH); 1 ♀: Highlands Co. Archbold Biol. Station 10 mi. S. Lake Placid 8-V-1975 
at UV light J.B. Heppner (NMNH); 1 ♂: FLA., Highlands Co. Archbold Biol. Sta. 
Lake Placid 13 June, 1987 T.L. Schiefer; MEM 45,268; J.E. Hayden Slide No. 2979M 
(MEM); 1 ♂: FLA: Flagler Co. Pellicer Crk, 13 mi N of Bunnell. 1954 J. Bauer. C.M. 
Acc. 17023, 10.iv. (CMNH); 1 ♀: FLA: Flagler Co. Pellicer Crk, 13 mi N of Bunnell. 
1954 J. Bauer. C.M. Acc. 17023, 21.vi. (CMNH); 1 ♀: Florida, Highlands Co., Lake 
Placid, Archbold Biological Station, W Jay Cottage, 27.1716°N 81.3493°W 21-VI-
2006 at BL & MVL J.F. Landry & P.D.N. Hebert, slide MIC 6863, Barcode of Life 
#CNCLEP00025987 (CNC). Paratypes deposited in ABS, CMNH, CNC, NMNH, 
and FSCA (FLMNH-MGCL Specimen nos. 164264–164315, 164327–164331).

Diagnosis. Dorsally, the forewings of Antaeotricha floridella are immaculate white 
without any trace of a black spot at the distal end of the discal cell, and the hind wings 
are always pale gray. Antaeotricha albulella has one or two small black dots on the fore-
wing at the distal end of the discal cell (Figs 7–9). A spot is usually visible under mag-
nification even when worn, but some fresh specimens lack the spot entirely. The hind 
wings of A. albulella are usually white, but some specimens have pale gray hind wings. 
Antaeotricha osseella (Walsingham, 1889) (Fig. 6) and A. unipunctella (Clemens, 1863) 
are pale tan, ochreous or straw-colored with one or two black spots on the distal end of 
the forewing discal cell. The Western species A. thomasi (Barnes & Busck, 1920) and 
A. utahensis Ferris, 2012 are larger (forewing length ≥10 mm) and creamy white. An-
taeotricha utahensis has a glossy sheen with small, scattered brown scales (Ferris 2012).

The most obvious genitalic difference between A. floridella and A. albulella is the 
shape of the gnathos. In A. floridella, the lobes of the gnathos are flat, round-tipped, 
and close together, with the length of each lobe not longer than the common stalk. 
This is like the shape in A. osseella and A. unipunctella, but in A. albulella (Figs 13, 
15), the lobes of the gnathos are acute and widely spaced, with a U- or H-shaped 
embayment between them, and their common stalk is shorter than each lobe, almost 
non-existent. The gnathos of A. thomasi and A. utahensis is not bifid. The anellus of A. 
floridella has two lobes on each side, and the dorsal (interior) lobe bears a few chaetae 
that are shorter than the lobe itself. In A. albulella and A. osseella, the interior lobes 
of the anellus bear more robust chaetae that are about as long as the lobe itself. Some 
specimens of A. albulella have sub-apical chaetae; these are not present in A. floridella, 
although some specimens have a fine sub-apical seta. The genitalia of A. floridella are 
similar to those of A. unipunctella depicted by Barnes and Busck (1920, Pl. XXIX 
fig. 3). Floridian specimens of A. unipunctella have two anellar lobes rather than the 
four figured by Barnes and Busck (1920) and Duckworth (1964). Antaeotricha thomasi 
and A. utahensis have no anellar lobes.
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Figures 10–19. Antaeotricha spp. dissected genitalia. 10–15 (males): 10 A. floridella male genitalic cap-
sule and phallus (Marion Co. Florida, MGCL slide 1672) 11 A. floridella (Martin Co. Florida, MGCL 
slide 1679) 12 A. floridella, male genitalia in external view 13 A. albulella, Sarasota Co. Florida (FSCA, 
MGCL slide 1736); 14. A. osseella, Marion Co. Florida (FSCA, MGCL slide 1698) 15 A. albulella, Levy 
Co. Florida, detail (FSCA, MGCL slide 1681) 16–19 (females): 16 A. floridella, Martin Co. Florida 
(FSCA, MGCL slide 1680) 17 same as (16), detail of signum 18 A. albulella, Escambia Co. Florida 
(FSCA, MGCL slide 1691) 19 A. osseella, New Mexico, Otero Co. detail of signum (FSCA, MGCL slide 
1721). a a, anterior apophysis (reduced); b s, bifid setae; d, central denticle of signum; d l, dorsal (interior) 
lobe of annellus; gn, gnathos; s p, setose pads of sternum VIII; s t, subapical tooth of phallus; th, thumb-
like process of valva; v l, ventral (exterior) lobe of annellus. Scale bars = 1 mm.

In the female genitalia of A. floridella, sternite VIII consists of two flat setose pads 
that are broadly joined mesally and not bordered by pockets on the anterior margin. In 
contrast, these pads in A. albulella distinctly protrude out of the plane of the sternite and 
are partly divided by an anterior emargination (Fig. 18). There is a shallow pocket in the 
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membrane between each protrusion and SVIII. These protrusions are diagnostic for A. 
albulella and are obvious in the undissected lectotype specimen. The ductus bursae of 
A. floridella is slightly longer than the corpus bursae, whereas A. albulella has a ductus 
bursae as long as the corpus bursae. The signum of A. floridella varies in shape but is gen-
erally rhombiform or trapezoidal, being at least as wide or wider mesally than at either 
end, and it lacks a central denticle. In A. albulella, A. osseella, and A. unipunctella, the 
signum is more or less arachiform (peanut-shaped), being mesally constricted or at least 
linear in A. unipunctella. In those species, the signum frequently has a central denticle 
in addition to scattered lateral denticles, which is especially well-developed in A. osseella 
(Fig. 19). The central denticle is absent in A. floridella. The signum of A. thomasi and 
A. utahensis is differently shaped (cruciform in the former and hexagonal in the latter).

Description. Head (Fig. 5). Vertex white; frons white and laterally pale brown. 
Labial palpi with second segment laterally pale brown, mesally white; apical segment 
all white. Ocelli absent. Antenna white on scape, pedicel, and basal flagellomere, distal 
flagellomeres brown; male sensilla as long as width of flagellum; female sensilla short.

Thorax. Legs pale brown anteriad and laterally; mesally white. Spurs 0-2-4, inner 
twice length of outer.

Wings (Figs 1–2, 4). Mean forewing length of males: 6.6 mm, range 6.0–7.0 mm 
(n = 26); of females: 7.6 mm, range 6.5–8.5 mm (n = 15). Forewings with anterior and 
posterior margins parallel. Eleven veins arising separately from cell; Sc, R1, Rs1–4, M1–3 
present; CuA1 and CuA2 from common point at corner of cell; CuP tubular in distal 
2/5; 1A+2A forked at base. Forewings dorsally matte white with no trace of black discal 
spots or other maculation, or if greased, pale lemon yellow; costa proximally pale brown, 
distally white. Ventral side pale grayish yellow. Hind wing venation: Sc+R1 present; Rs1 
stalked with M1 1/4 their length; M2 present; M3 and CuA1 from common point at cor-
ner of cell; CuA2 from well before end of cell; CuP, 1A+2A, 3A present. Hind wings pale 
gray on both sides, fringe white; male with tuft of short hairlike scales from base of discal 
cell on dorsal side. Male retinacular hook present; female frenulum double or triple.

Abdomen. Uniformly white, without androconia or otherwise modified scales.
Male genitalia (Figs 10–12). Uncus slender, distally bulbous and truncate. Gna-

thos with two lobes, flattened and broadly pointed, lobes as long as common stalk, set 
closely. Vinculum broadly concave ventrally. Distal half of valva narrowly rounded 
and membranous; medio-central extension of valva (“harpe” of Duckworth 1964) mit-
ten-shaped, with “thumb” on costal half parallel-sided, twice as long as wide, bearing 
long, curved, bifid setae, and with lateral half broadly triangular, with short, straight, 
bifid setae. A narrow, setiferous ridge present basal of thumb. Each half of anellus 
with two lobes: ventral (exterior) lobe with long setae, dorsal (interior) lobe with a few 
short chaetae restricted to apex, no longer than the lobe. Phallus without cornuti; with 
(specimens from southern Florida) or without low subapical tooth.

Female genitalia (Figs 16–17). Papillae anales rounded, setose. Apophyses anteriores 
elongate, extended to posterior margin of sternum VII. Apophyses anteriores short. 
Sternum VIII with two square setose pads, not or only slightly projected, joined mesally 
the entire length but not medially setose. AVII–AVIII membrane without concavities. 
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Ostium bursae in middle of sternum VII. Lamella antevaginalis a narrow, curved band. 
Lamella postvaginalis with a broad, triangular extension covering ostium. Ductus bur-
sae as long or longer than corpus bursae, not sclerotized, leading straight into corpus 
bursae or with a half-twist. Ductus seminalis from near posterior end of ductus bursae. 
Corpus bursae pyriform. One signum (Fig. 17) situated halfway along corpus bursae, 
bulged inward, roughly rhombiform with transverse axis the longer; shape variably 
ovoid, rhomboid, or with anterior side slightly more acute than posterior; denticles 
present on each half, without central denticles along mesal suture or in center.

Etymology. The specific epithet is an adjective derived from the state of Florida, 
diminutive like congeners.

Distribution. The type locality is in Ocala National Forest (Marion County, Florida, 
USA) south of Lake Kerr in sandhills dominated by longleaf pine (Pinus palustris Mill.) 
(Fig. 20). The known distribution is peninsular Florida, including ten counties: Citrus, 
Flagler, Highlands, Hillsborough, Lake, Marion, Martin, Osceola, Pasco, and Putnam.

Ecology. Antaeotricha floridella has been reared on leaves of Quercus geminata 
Small (sand live oak) and Q. minima (Sarg.) (dwarf live oak; identified with “?”). D.H. 
Habeck reared a specimen on Galactia regularis (L.) (downy milkpea). Adults have 
been collected April 10–October 30.

Figure 20. Type locality south of Lake Kerr in Ocala National Forest, Florida (29.3320°N, 81.7807°W). 
Sandhill dominated by pines and understory oaks.
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Figure 21. Distribution of A. floridella in Florida, USA (triangles).
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Discussion

Becker (1981) synonymized A. vestalis (Zeller, 1873) with A. albulella (Walker, 1864), 
and he remarked that the lectotype of A. albulella and the available specimens of A. 
vestalis all had black discal spots. Zeller (1873) stated that the type of Cryptolechia ves-
talis had white forewings “ohne jede Zeichnung” (without any marking), but the hind 
wings are white like the forewings. The lectotype specimen, deposited in the Museum 
of Comparative Zoology (Cambridge, MA, USA) is a female from Texas. Its forewings 
have faint black discal spots, and sternum VIII has the typical setose protuberances, 
which are visible without dissection.

Antaeotricha floridella is described as a new species because no other white species 
with similar genitalia were described by Meyrick (Clarke 1955), Walsingham (1909–
1915), Walker (1864), Zeller (1854, 1855, 1873, 1877) or other authors. The West 
Indian Antaeotricha fauna is depauperate, with only three species (Duckworth 1969). 
Descriptions and illustrations of all species currently placed in Antaeotricha were ex-
amined, a task greatly facilitated by the illustration of Meyrick’s numerous species by 
Clarke (1955) and by the concentration of other descriptions among a few authors 
(e.g. Walker 1864; Walsingham 1909–1915; Busck 1911, 1920; Zeller 1854, 1877; 
see Becker 1984 for complete list). Almost all species are described as having some 
forewing maculation, and those without are some shade of brown.

The new species keys to couplet 8 in Barnes and Busck (1920: 238), requiring a 
new line, “forewings pure white without discal spots.” In the key of Duckworth (1964: 
27), males run to couplet 13 (A. unipunctella or A. vestalis), and females run to A. os-
seella or A. unipunctella. New keys are provided below that include A. floridella and 
another species described after 1964.

Duckworth’s (1964) key is inaccurate as it pertains to the small, unicolorous spe-
cies. In couplet 12 of the key, the “[g]nathos divided into two lobes at tip” could apply 
equally to A. osseella and A. decorosella (Busck, 1908 a) as well as to A. unipunctella and 
A. albulella; he correctly noted the “notched” condition of the gnathos in the species 
accounts. In couplet 14, the low subapical spine or tooth of the phallus (Fig. 11: s t) 
is stated to be present in A. osseella and absent in A. decorosella. In our dissections, the 
spine in A. osseella varies from sharply angulate to a low hump to entirely absent. In 
a specimen that appears to represent A. decorosella (MGCL slide 2166), a low rise is 
present. This specimen has many robust chaetae on the apical two thirds of the anel-
lar lobe, which is diagnostic for male A. decorosella. Furthermore, the variation of the 
spine is as follows: A. unipunctella, absent or a low serrate ridge; A. albulella, a very 
low expansion but not an angulate tooth; A. floridella, present or absent. This variable 
character should be avoided for separating species.

Antaeotricha albulella, A. osseella, and A. floridella adults are active at the same time 
and location. John B. Heppner has caught all three species at the Welaka Forest Conserva-
tion Station, 28–31 July 1986. A male specimen each of A. albulella and A. floridella were 
collected at Pellicer Creek (Flagler Co.) on 10 April 1954 (CMNH). The road numbers 
in Ocala National Forest changed in 2008: Forest Road 88 is now 11, and 97 is now 09.
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Antaeotricha floridella is known to feed on two species of oak: Quercus geminata 
and possibly Q. minima. The latter species may be misidentified, since it resembles 
juvenile or rhizomatous forms of other oaks (Nixon 1993). Host plants of A. albule-
lla, recorded from pinned specimens donated to the FSCA by D.H. Habeck, include 
Quercus laevis Walter (turkey oak), Q. nigra L. (water oak) (with feeding habits “galls” 
and “leaf tier”), Q. incana W. Bartram (bluejack oak), Q. myrtifolia Willd. (myrtle 
oak), Q. inopina Ashe (scrub oak), and Q. chapmanii Sarg. (Chapman’s oak). The plant 
voucher specimens could not be located, so their identifications could not be verified.

Two plant communities in Ocala National Forest in Marion and Putnam coun-
ties, the sandhill and sand pine communities, have been collected extensively by TSD 
over the past several years using both mercury vapor light and ultraviolet light. Antae-
otricha floridella occurs in both plant communities, as well as in strict scrub habitat 
with minimal canopy not surveyed by TSD. In the sandhill community, the common 
species of pine is Pinus palustris Miller (longleaf pine), and the common species of oak 
is Q. laevis. The leaves of turkey oak are deciduous, mostly falling in September and 
October, with a few leaves remaining on the trees during the winter. New foliage be-
gins to appear in March and April. In the sand pine community, the predominant pine 
is Pinus clausa Chapman ex Engelmann (sand pine), and the common oak is Q. myrti-
folia. In Ocala National Forest, myrtle oak tends to be a thicket-forming shrub. Leaves 
are “tardily deciduous,” meaning that a few leaves fall during the winter months, but 
the majority of leaf fall occurs during late February and March, just as the trees begin 
to flower and new leaves develop. Quercus geminata is also tardily deciduous (Godfrey 
1988). The type locality of A. floridella has Q. geminata, Q. laevis, and Q. hemisphaerica 
in abundance, and Q. myrtifolia and Q. nigra in small numbers.

Extensive collecting in a large mesic forest near Anthony (Marion County, Flor-
ida) by TSD with mercury vapor and ultraviolet lights and sugar bait has failed to 
produce any specimens of A. floridella. This forest has large numbers of three species 
of oaks: Quercus virginiana Miller (live oak), Q. hemisphaerica Bartr. ex Willd. (laurel 
oak), and Q. nigra (water oak). The leaves of all of these species are tardily deciduous 
with primary leaf fall occurring in late February and March just prior to flowering and 
new leaf growth.

With minimal host information, it is open to question whether A. floridella is 
monophagous on Quercus geminata, oligophagous on oaks with overwintering foli-
age, or has more hosts. Sand live oak occurs in both plant communities and others 
in Florida. It occurs on the southeastern coastal plain from Virginia to Mississippi 
(Godfrey 1988), so the plant’s distribution cannot explain the moth’s restriction to 
peninsular Florida. On the other hand, a broader host range would predict occurrence 
in non-xeric habitats. The phenology of the immature stages is unknown, in particular 
of the overwintering stages. It is not obvious that A. floridella has adaptations to abiotic 
characteristics of xeric habitats, so affinity for some host is assumed.

A partly historical explanation for the peninsular distribution may be isolated evolu-
tion in habitat islands of sandhill and scrub (Webb 1990). Few Lepidoptera are known 
to be restricted to those habitats and also endemic to Florida. One moth species is known 
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to be endemic to Florida rosemary scrub, a geometrid that feeds on Ceratiola ericoides 
Michx. (Deyrup 1989). Kons and Borth (2006) list 51 species of Lepidoptera that, based 
on preliminary evidence, may be dependent on the first kind of plant community (turkey 
oak-longleaf pine sandhills), but the majority of these also occur in similar habitats outside 
peninsular Florida. Comparable data are lacking for sand pine communities. Although 
most specimens of A. floridella were collected in longleaf pine sandhills or sand pine scrub, 
the specimens from Jonathan Dickinson State Park and Archbold Biological Station may 
have been collected in other kinds of scrub habitat (Myers 1990). It has not been found in 
collections (MEM, FSCA) from the ecologically similar Ohoopee Dunes in Georgia, al-
though A. albulella occurs there. Kons and Borth (2006) discuss in depth the methods and 
caveats of associating species with xeric habitats based mainly on adult specimens, and they 
emphasize the need to test hypotheses of habitat dependence with further collection data.

The Antaeotricha albulella group (including A. osseella, A. unipunctella, and A. dec-
orosella) is probably a recent radiation, with A. floridella as a peninsular vicariant. It is 
not simply a peripheral isolate of A. albulella, because it lacks the autapomorphies of 
the latter species (the broad gnathos and prominent SVIII pads). Preliminary genetic 
data corroborates the species’ distinct status. A specimen of A. floridella in the CNC, 
dissected by J.-F. Landry, has a slightly greater percentage distance than intraspecific 
clusters of A. albulella based on mtCO1 (J.-F. Landry, pers. comm. 2014). The se-
quence data are available at: http://www.boldsystems.org/index.php/Public_RecordV
iew?processid=MNAB391-07. Study of more genetic data should be useful to clarify 
the A. albulella group. All species and populations should be sampled and the data ana-
lyzed with character-based phylogenetic methods to discover diagnostic apomorphies. 
Collection of Antaeotricha specimens across known phylogeographic discontinuities in 
North Central Florida and the Panhandle could demarcate the northern limit of the 
distribution of A. floridella (Soltis et al. 2006).

Additional species examined. Dissected specimens of several other species were 
examined to construct the keys, except Gonioterma crambitella (Walsingham, 1889), 
figured in Duckworth (1964). Unless otherwise indicated, dissection slides are as-
signed MGCL slide numbers and deposited in FSCA.

Antaeotricha albulella: FL, Collier Co. Fakahatchee Strand, MGCL 1953♂; FL, Col-
lier Co., USNM slide 76303♂ (NMNH); FL, Duval Co., USNM slide 76306♂ 
(NMNH); FL, Escambia Co., MGCL 1691♀; FL, Highlands Co., MGCL 
1699♀ (FSCA), USNM slides 76318♀, 76252♀ (NMNH); FL, Hillsborough 
Co., MGCL 1686♂; FL, Lee Co., USNM slide 76304♂ (NMNH); FL, Levy 
Co., MGCL 1681♂; FL, Miami-Dade Co., MGCL 495♂ (FSCA), USNM slides 
76302♀, 135307♂ (NMNH); FL, Polk Co., USNM slide 76301♂ (NMNH); 
FL, Putnam Co., MGCL 1697♂; FL, Sarasota Co., MGCL 1736♂; FL, Volusia 
Co., USNM slide 135306♂ (NMNH); GA, Emanuel Co. Ohoopee Dunes, JEH 
2970♂ (MEM); LA, St. John Parish, MGCL 1671♀; LA, St. John Parish, MGCL 
1747♂; MD, Kent Co., JEH 2756♂ (NMNH); MD, Kent Co., JEH 2765♀ 
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(NMNH); NC, Craven Co., MGCL 1670♂; NC, Craven Co., MGCL 1793♀; 
TX, Anderson Co., JEH 2753♂ (NMNH); TX, Anderson Co., JEH 2754♀ 
(NMNH); VA, Virginia Beach Co., JEH 2775♂ (NMNH); [no locality], USNM 
slide 135305♂ (NMNH).

A. arizonensis Ferris, 2010: AZ, Cochise Co., MGCL 1733♂; AZ, Cochise Co., 
MGCL 1734♀.

A. decorosella: MO, Benton Co., MGCL 2166♂ (MGCL).
A. furcata (Walsingham, 1889): AZ, Gila Co., MGCL 1735♂; TX, Jeff Davis Co., 

MGCL 2074♀.
A. fuscorectangulata Duckworth, 1964: AZ, Cochise Co., MGCL 1728♂.
A. haesitans (Walsingham, 1912): TX, Hidalgo Co., MGCL 2065♂.
A. humilis (Zeller, 1855): FL, Alachua Co., MGCL 1677♂; FL, Marion Co., MGCL 

1678♀.
A. irene (Barnes and Busck, 1920): TX, Hidalgo Co., MGCL 2066♂.
A. leucillana (Zeller, 1854): FL, Alachua Co., MGCL 1689♂; FL, Alachua Co., 

MGCL 1690♀; ME, Waldo Co., MGCL 2076♂.
A. lindseyi (Barnes and Busck, 1920): AZ, Cochise Co., MGCL 2075♂.
A. manzanitae Keifer, 1937: CA, El Dorado Co., MGCL 1731♂ (MGCL); CA, El 

Dorado Co., MGCL 1732♀ (MGCL).
A. osseella: FL, Alachua Co., MGCL 2077F, 2966F, 2967♂; FL, Escambia Co., 

MGCL 1676♀; FL, Highlands Co., MGCL 1675♂; FL, Marion Co., MGCL 
1698♂, 2400♂; FL, Putnam Co., MGCL 1713♂; MO, Carter Co, MGCL 
2164♂ (MGCL); MO, Carter Co., MGCL 2165♀ (MGCL); NC, Craven Co., 
MGCL 1711♂; NM, Otero Co., MGCL 1721♀.

A. schlaegeri (Zeller, 1854): CANADA, Nova Scotia, MGCL 2375♂; USA, AZ, San-
ta Cruz Co., MGCL 1702♀; FL, Alachua Co., MGCL 1687♂, 1688♀; MA, 
Plymouth Co., MGCL 2365♂; MA, Plymouth Co., MGCL 2366♀; MO, Barry 
Co., MGCL 2370♀; MO, Clay Co., MGCL 2367♂; NC, Craven Co., MGCL 
2373♂; TN, Sullivan Co., MGCL 2374♂.

A. unipunctella: FL, Escambia Co., MGCL 1714♂; FL, Hernando Co., MGCL 
2992♀; FL, Highlands Co., MGCL 2078♀, 2399♂; FL, Manatee Co., MGCL 
1673♂, 2167♀; FL, Marion Co., MGCL 1674♀, 1712♂.

A. utahensis: AZ, Cochise Co., MGCL 1703♂; NM, Grant Co., MGCL 1720♂.
Autosticha kyotensis (Matsumura, 1931): FL, Santa Rosa Co., MGCL 485♂, 486♀; 

FL, Gainesville, MGCL 487♂.
Durrantia piperatella (Zeller, 1873): OK, Latimer Co., MGCL 1727♂; TX, Brewster 

Co., JEH 2761♂, 2762♀ (NMNH).
Gonioterma mistrella (Busck, 1907): MO, Barton Co., MGCL 1695♂; MO, Newton 

Co., MGCL 1696♀.
Inga cretacea (Zeller, 1873): MO, Barry Co., MGCL 2062♂; AR, Washington Co., 

MGCL 2063♀.
Pseuderotis obiterella (Busck, 1908 b): NC, Craven Co., MGCL 1726♂.
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Keys to species

The following keys apply only to taxa with white or pale-colored wings (yellowish, pale 
orange, or beige) that are effectively concolorous. Species of Antaeotricha that have a 
dark shade on the the forewing posterior margin are excluded. Other stenomatines 
(Gonioterma Walsingham) and Oecophoridae that have similarly concolorous wings 
are included.

Key based on wing pattern

1 Forewing terminal spots present ........... other Gelechioidea, including 
Durrantia piperatella, Pseuderotis obiterella, Autosticha kyotensis

– Forewing terminal spots absent ...................................................................2
2 Forewing transverse lines present ................................................................3
– Forewing transverse lines absent..................................................................4
3 Forewing pale yellow ...............................................Antaeotricha haesitans
– Forewing white, usually with scattered black scales ..................Inga cretacea
4 General color tan, beige, or yellow-orange ..................................................5
– General color white or cream, at most pale yellow ......................................7
5 Forewing grayish tan and distally truncate; forewing with 1 spot at distal end 

of cell, another spot 2/5 along anal fold; hind wing often much darker than 
forewing ....................................................................Gonioterma mistrella

– Forewing color variably tan, beige, orange, distally rounded in shape; fore-
wing with one or two spots at distal end of cell but without spot on anal fold; 
hind wing never much darker than forewing ...............................................6

6 Hind wing white or pale yellow ......................... Antaeotricha unipunctella
– Hind wing pale tan or whitish fuscous ..........................................................

 ......................................... Antaeotricha osseella, Antaeotricha decorosella
7 Forewing with scattered fuscous scales (may be microscopic), not including 

discal spots ..................................................................................................8
– Forewing without fuscous scales except, at most, discal spot(s) ...................9
8 Forewing narrower (aspect ratio 3.67) .....................Antaeotricha utahensis
– Forewing broader (aspect ratio 2.85)......................Gonioterma crambitella
9 Wings white with one or two gray or black spots on discal cell (occasionally 

worn); hind wings usually white, rarely pale gray; eastern Nearctic (New Jer-
sey to central Texas) ..................................................Antaeotricha albulella

– Wings pale yellowish white with one dark spot on discal cell; hind wings 
same color; New Mexico and Arizona ........................ Antaeotricha thomasi

– Forewings white without discal spots; hind wings always pale gray; peninsular 
Florida ..................................................................... Antaeotricha floridella
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Key based on male and female genitalia (applicable only to pale-winged Steno-
matinae and similar Gelechioidea in the Nearctic region)

1 Valvae without bifurcate setae; either signum with two long posterolateral 
arms (Autosticha) or ovipositor elongate (membrane connecting SVIII and pa-
pillae anales at least twice length of SVIII) ..... Oecophoridae, Autostichidae

– Valvae with apically bifurcate setae; signum without long arms and oviposi-
tor not elongate (membrane connecting SVIII and papillae anales at most the 
same length as SVIII) ..................................................................................2

2 Valva without thumb-like process; apophyses anteriores elongate (Goni-
oterma) ...................................................................................................3

– Valva with thumb-like process; apophyses anteriores reduced (Antaeotricha) ... 4
3 Phallus large and flared apically; cornuti in two clusters; lobes of anellus tri-

angular with round lateral margins; female with one signum .....G. mistrella
– Phallus small and broad; cornuti in one cluster; lobes of anellus very elongate 

and slender; female with two signa ........................................ G. crambitella
4 Uncus divided, at least in apical half; signum transverse (ovate or bilobate) ... 5
– Uncus entire; signum shaped otherwise or absent .......................................9
5 Uncus deeply divided to base, appearing as two widely separated, pointed 

processes; sterigma (abdominal sternite VIII) with setose lateral areas pro-
nounced as bumps ..................................................................... A. albulella

– Uncus divided to half its length or less, with processes apically flattened and 
round-edged; sterigma with lateral setose areas flat or barely raised .............6

6 Anellus with two lobes on each side, the interior lobe bearing many robust 
chaetae on apex and extended down the side; signum arachiform (peanut-
shaped), distinctly narrower in middle than laterally ...................................7

– Anellus with one or two lobes; if two, robust chaetae concentrated apically, 
or phallus without single apical tooth; signum rhombiform, trapezoidal, or 
rod-shaped, but middle not distinctly narrower than either end ..................8

7 Robust chaetae near apex of interior anellar lobe; phallus usually with apicov-
entral tooth; genital plate anterior of ostium with elevated extension posterior 
of ostium ......................................................................................A. osseella

– Chaetae more extensive, on apical 1/3 to 2/3 of anellar lobe; phallus without 
tooth; genital plate without elevated area posterior of ostium ... A. decorosella

8 Anellus with two lobes on each side, the interior one bearing a few small 
chaetae at far apex, often fused with lobe; phallus with apical tooth; signum 
variably rhombiform or trapezoidal, without central denticle, only lateral 
denticles present ........................................................................A. floridella

– Anellus with one or two lobes, if two, the interior lobe with larger chaetae on 
more than the far apex; phallus either without apical tooth or with elongate 
serrate ridge; signum usually rod-shaped, with one central denticle in addi-
tion to many lateral denticles ...............................................A. unipunctella
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9 True cornuti absent but phallus with three pairs of lateral processes; signum 
absent ........................................................................................A. haesitans

– Cornuti present on vesica; signum present ................................................10
10 Uncus apically bifid; signum with four truncate points ................A. thomasi
– Uncus apically pointed; signum with six truncate points ........... A. utahensis
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