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ABSTRACT — The present study has been initiated by new species from South America and the deviating classification of
sub-groups by several authors. We assume a division of the Parasitiformes into three main groups: (1) – Antennophorina
Berlese, 1892 s. lat., (2) – Margotrichina Karg et Schorlemmer, 2008, (3) – Gamasina Leach, 1815. Here, we analyse these
groups step by step. Cladograms that are based on autapomorphies and synapomorphies visualize relationships between
subgroups. (1) – The Antennophorina are divided into the Sejides Berlese and the Trigynaspida Camin et Gorirossi
including the Celaenopsoidea Berlese, Cercomegistoidea Trägårdh, Fedrizzioidea Trägårdh, Megisthanoidea Berlese and
Trigynaspidoidea Camin et Gorirossi. Two new species belong to the Cercomegistoidea and the Fedrizzioidea. A new
genus of the Fedrizziidae is erected: Holostethus n. gen. (2) – Larval-systematic investigations and comparisons of the
chaetotaxy of extremities lead to two novel findings. First, the group of the Microgyniina belongs to the Margotrichina.
Second, the Thinozerconina have to be separated from the Uropodina group. Hence, the Margotrichina now comprise the
four subgroups Microgyniina, Thinozerconina, Uropodina and Ixodides. (3) – The state of art regarding the Gamasina is
briefly outlined. We describe two new species of Gamasiphoides – family Gamasiphidae and generate a key for new and
known species of the genus.

KEYWORDS — classification; revisions; subgroups; diagnoses; cladograms; relationship; phylogenetic working methods;
aut- and syn- apomorphies; new genus; new species; key to known and new species

INTRODUCTION

New species from South America have initiated the
present study. These so far unknown species be-
long to mite groups of the Parasitiformes that have
not been studied intensively as for example the
Cercomegistoidea, Fedrizzioidea and Gamasiphi-
dae. During our investigations we revealed fur-
ther groups for which the relationship degree has
not been clearly established, as for example for the
Microgyniina or the Celaenopsoidea. They are cur-

rently assigned to different main groups by several
authors.

Our objective is to analyse characteristics and
establish cladograms based on autapomorphies
and synapomorphies. We already generated a
cladogram for the Parasitiformes main groups An-
tennophorina, Margotrichina and Gamasina (Fig-
ure 1), based on synapomorphies (Karg & Schor-
lemmer 2008). The subgroup of Uropodina
was divided into 3 superfamilies by Karg (1986,
1989): Uropodoidea, Polyaspidoidea and Thinoz-
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Parasitiformes

Antennophorina             Margotrichina                              Gamasina

Trigynaspida        Sejides    Ixodides        Uropodina    Eviphidides     Eugamasides    Ascides 

Uropodoidea
Polyaspidoidea

Thinozerconoidea

FIGURE 1: Cladogram of the groups of Parasitiformes based on synapomorphies explained by Karg & Schorlemmer (2008); the sub-
groups of this taxon are added under the Uropodina: Uropodoidea, Polyaspidoidea and Thinozerconoidea.

erconoidea. Investigations of the leg chaetotaxy of
these groups (Krantz & Ainscough 1990) and of the
Ixodides (Edwards & Evans 1967), however, show
that we have to revise this complex of systematic
groups.

In the following studies, we analyse the three
main groups step by step.

The new species are described, documented and

assigned to respective groups. Further, we estab-
lished cladograms of the newly classified groups.

MATERIAL AND METHODS

Predatory mites collected in South and Central
America are sent to the authors for classification.
Prior to studying, the mites are treated with a mix-
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ture of hot glycerin and acetic acid. Subsequently,
they are mounted in glycerin, studied and drawn.
For preservation, the holotypes and in each case
one or several paratypes are mounted in polyvinyl-
lactophenol. Remaining specimens are preserved
in 70 per cent alcohol. Deposition of types: Holo-
types and paratypes deposited in the arachnologi-
cal collection of the "Museum für Naturkunde", In-
validenstraße 43, 10115 Berlin, Germany.

Cladograms are established based on synapo-
morphies of subgroups of the Parasitiformes. Phy-
logenetic methods by Hennig (1950, 1966, 1994)
serve as methodical basis for these studies. The on-
togenetic and phylogenetic based nomenclature by
Christian & Karg (2008) is used regarding chaeto-
taxy of the idiosoma.

Note — Hirschmann (1957) completed for the
first time the taxonomy of dorsal setae and anno-
tated the letters in German handwriting into his fig-
ures (Figure 14): r, R = Randhaare (Marginal setae),
s, S = Seitenhaare, (Side setae), z, Z = Zwischen-
haare (Setae between side and interior setae), i, I =
Innenhaare (Interior setae). Mistakenly, some au-
thors recognized the handwritten German letter I
for the letter J.

ANTENNOPHORINA

BERLESE, 1892 S. LAT.

According to a synapomorphy discovered by Evans
& Till (1979), the Antennophorina comprise the sub-
groups Trigynaspida and Sejides as a monophyletic
unit (Karg & Schorlemmer 2008). However, in con-
trast to Evans & Till (1979), we do not regard An-
tennophorina and Trigynaspida as synonyms. Our
studies showed that the Trigynaspida are a sub-
group of the Antennophorina (Figure 1). The last
taxon holds the priority. The name Trigynaspida by
Camin & Gorirossi (1955) satisfies the diagnosis of
this subgroup.

Trigynaspida Camin et Gorirossi, 1955

Diagnosis — Three primary shields protecting
the genital orifice of females, female sternal shield

fragmented (Figure 4), deuto-nymph with podono-
tal, mesonotal and pygidial shields (Evans & Till
1979).

This group comprises five super families:
Celaenopsoidea Berlese, 1892; Cercomegistoidea
Trägårdh, 1938; Fedrizzioidea Trägårdh, 1937;
Megisthanoidea Berlese, 1914 and Trigynaspi-
doidea Camin et Gorirossi, 1955.

Celaenopsoidea Berlese, 1892

Diagnosis — This subgroup is distinguished
from all other subgroups mainly by the position of
the male genital orifice, which is shifted to the an-
terior margin of the sternum. Further, the movable
digit is equipped with dendritic or brushlike fila-
mentous excrescences (Karg 1997a: Figures 7, 8, 9).

Three families belong to the super-family (Baker
et al. 1958):

• Euzerconidae Trägårdh, 1938

• Diplogyniidae Trägårdh, 1941

• Schizogyniidae Trägårdh, 1950.

Cercomegistoidea Trägårdh, 1938

Diagnosis — Adults with two or more dorsal
shields, palpgenu with six setae, latigynial plates
elongated, first sternal setae free or on separate
jugular plates, endopodal plates II, III and IV fused
and with one or two setae, tectum with a serrated
edge.

We distinguish two families:

• Cercomegistidae Trägårdh, 1938

• Pyrosejidae Lindquist et Moraza, 1993.

One new species belongs to the Pyrosejidae,
genus Pyrosejus.

Fedrizzioidea Trägårdh, 1937

Diagnosis — Female with sternal setae st2, st3,
and st4 on an undivided shield (Karg 1997a and
present publication, Figure 6).

We distinguish two families:

• Fedrizziidae Trägårdh, 1937

• Klinkowstroemiidae Trägårdh, 1946.
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Trigynaspida

Celaenopsoidea     Cercomegistoidea     Fedrizzioidea     Megisthanoidea   Trigynaspidoidea 

1

2

3

65

4

7 8 9

FIGURE 2: Cladogram of the subgroups of Trigynaspida Camin et Gorirossi, 1955, synapomorphies (1 – 4) and autapomorphies (5 – 9),
characteristics for the Super-families of Trigynaspida; our present results confirm previous findings:
1 – Sternal shield divided into 2 to 3 parts, as an exception undivided (Figures 4 and 6)
2 – Sternal shield as a rule divided into 2 to 6 parts (Figure 4), Baker et al., (1958)
3 – Latigynial shields well developed, as a rule separate jugular shields (Figure 4), Karg (1997a)
4 – Three primary shields protecting the genital orifice of females, tarsus IV of adults and deuto-nymphs with 21 setae
(formula: 4, 3/3, 1/1, 3/3, 3), deuto-nymphs with podonotal, mesonotal and pygidial shields (Krantz & Ainscough 1990, Evans &
Till 1979)
5 – Male aperture at the anterior margin of sternum (Hirschmann & Zirngiebl-Nicol 1961, Evans and Till 1979)
6 – Adults with two shields on the dorsum (Figure 3)
7 – Female with sternal setae st2, st3 and st4 on an undivided shield (Figure 6), Karg (1997a)
8 – In adults latigynial shields and mesogynial shields coalesced (Hunter & Costa 1970, Karg 1997)
9 – Sternal shield of adults divided into 4 to 6 parts (Baker et al., 1958)

One new species belongs to the Fedrizziidae.
This species differs decisively from the hitherto
known species. It proved to be necessary to erect
a new genus.

Megisthanoidea Berlese, 1914

Diagnosis — Adults latigynial and mesogynial
shields coalesced (Hunter & Costa 1970, Karg 1997
a).

We distinguish only one family:

• Megisthanidae Berlese, 1914.
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Trigynaspidoidea Camin et Gorirossi, 1955

Diagnosis — Sternal shield of adults divided
into four to six parts (Baker & others 1958). This in-
dicates that in this group, the division of the sternal
shield as a characteristic attribute for the Trigynasp-
ida is more pronounced than in the other super-
families.

We distinguish only one family:

• Trigynaspidae Camin et Gorirossi, 1955.

Relation of the groups — From our relationship
analysis of the super-families of the Trigynaspida
we found the synapomorphies 1 to 4 from which
we generate a cladogram (Figure 2).

The super-families are characterized by their
corresponding diagnoses, but mainly by the au-
tapomorphies 5 to 9 as in the cladogram (Figure 2).

New species

Two new species from Ecuador belong to the
Trigynaspida. One species is assigned to the super-
family Cercomegistoidea, family Pyrosejidae, genus
Pyrosejus. A second species belongs to the super-
family Fedrizzioidea, family Fedrizziidae, new
genus: Holostethus n. gen.

Pyrosejidae Lindquist et Moraza, 1993

Diagnosis — Adults with two sub equal dor-
sal shields, pro-dorsum slightly hypo trichous,
post-dorsum hypo trichous, near setae z3 back-
wards separate marginal shields bearing some of s-
S and r-R setae, female mesogynial shield small but
well sclerotized, ventrianal shield expansive, con-
tinuously united with peritrematal-exopodal and
marginal shields and caudal with post-dorsum.

Pyrosejus Lindquist et Moraza, 1993

Diagnosis — Considering the newly detected
species we have revised the diagnosis of the genus
Pyrosejus. Pro-dorsum with 15 – 16 pairs of se-
tae, post-dorsum with 6 – 8 pairs of setae, marginal
shields on the anterior part 5 – 6 pairs of setae, on
the posterior part 7 – 8 pairs of setae with some of

them ventrally localized, tarsus of leg I with well-
developed paired claws, fixed digitus of chelicerae
with minute pilus dentilis and a row of several
teeth, movable digitus proximal with one big tooth
and distal with a row of smaller teeth.

Pyrosejus verticis n. sp.

Holotype — ~ Ecuador, 1989, Province Pichin-
cha, between Pifo and Papellacta, 4100 m a.s.l. from
felt-like debris under Jumble of dicotyledon, creep-
ing to 2m height on a tree.

Paratypes — 9~, collectors I. Loksa and A. Zicsi.

Etymology — As to the well-developed vertex
with relative long setae i1, z1, z2 and s1.

Diagnosis — Most dorsal setae remarkably long:
60 to 102 µm, on the post-dorsum setae I2 and Z2
absent,~ between mesogynial shield and a median
incision of the ventrianal shield a single distinct tri-
angular shield (Figures 3, 5).

Description — Idiosoma ~ 348 – 374 x 244 – 270
µm, brown.

Dorsum: Divided into a pro-dorsum, a post-
dorsum and backwards setae z3 separate marginal
shields, dorsal shields and the posterior part of ven-
ter with scale like patterns, posterior margin of the
post-dorsum crenellated, most of the dorsal setae
remarkably long, longest setae I1, I3 and s4: = 102
µm, i2 = 65, i3 = 60, i4 = i5 = 85, z1 = 48, z4 = 77,
s3 = 92, s5 = 78, r3 = 70, I4 = 75, Z1 = Z3 = 95 µm

long, setae at the vertex and at the posterior margin
shorter however not reduced: i1 = 46, z1 = 65, s1 =
18, z2 = r2 = 20, I5 = 31 µm long.

Venter: With mesogynial-shield well devel-
oped and nearly rectangular, posterior part of the
latigynial-plates broadened and with a second seta,
the first seta between coxae III and IV, the first
sternal setae on separate triangular plates, the sec-
ond pair on an oval shield, also the third pair on
a smaller oval shield, the fourth pair free on the
soft cuticle, ventrianal-shield fused with the dor-
sum and with lateral and peritrematal shields, me-
dian of the ventrianal shield with a deep incision
which is broadened posterior of the mesogynial-
shield and accommodates for a single triangular
plate, surface of the ventrianal shield similar to the
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FIGURE 3: Pyrosejus verticis n. sp. Female. Dorsum, 348 – 374 µm long.
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FIGURE 4: Pyrosejus verticis n. sp. Female. a – Venter; b – Tectum, 34 µm wide; c – Chelicera, 35 µm long.
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dorsum with scale like patterns, setae of the ante-
rior part of the venter remarkably short, st1 = 34 µm

long, the other 18 to 26 µm long, setae of the pos-
terior part mostly longer, Vi2 = Vi3 = 34, Vi4 = 37,
Vz1 = Vz2 = Vz3 = 50, Vz4 = 44 µm long, a strip
of the marginal shields ventrally visible bearing the
following dorsal setae: S3 = S5 = 80, Z4= 71, Z5 = 60
µm long, the anus remarkably small and with a pair
of short adanal setae: Vi5 = 25 µm long.

Gnathosoma: Tritosternum with two laciniae rec-
ognizable, anterior margin of tectum denticulate
with teeth of different size, margins of hypostome
fused, hypostomatic setae on the palpal coxae 9 to
20 µm long: C1 = 20, C2 = 18, C3 = 13, C4 = 9 µm

long, paralaciniae 16 µm long with a 8 µm wide
dented basis, chelicerae strong and stout, 22 µm

wide, digitus mobilis 34 µm long, with a big proxi-
mal tooth and 9 – 10 small teeth, digitus fixus with
7 – 8 medium-sized teeth.

Legs: I = 322, II = 261, III = 261, IV = 356 µm long
appropriate an idiosoma 348 x 244 µm, tarsi I to IV
with paired claws, at leg I longer however without
pretarsus, at leg II to IV shorter and with pretarsus.

Taxonomy — Lindquist & Moraza (1993) de-
scribed one new species of the new genus Pyroseius
and a second form, which they consider to be a sec-
ond new genus. However, our new species repre-
sents beyond its own characteristics also features of
both, P. prionotus Lindquist et Moraza, 1993 and the
assumed second new genus (Table 1). That means
we have found an intermediate species. The three
forms therefore are separate species of the same
genus.

Fedrizziidae Trägårdh , 1937

Diagnosis — We have revised the diagnosis of
this family considering the new genus Holostethus
n. gen.

Holodorsal shield with numerous setae, sev-
eral unpaired, marginal shields developed, poste-
rior parts or lateral and posterior parts turned down
to the venter, ~ sternogynial shield shaped some-
what like an inverted bell-jar, latigynial shields long
and narrow, mostly a jugular shield separated from
sternal shield, ~ venter with anal shield or ven-
trianal shield, | genital orifice oval or circular be-
tween coxae II – III, digiti of chelicerae dentate, digi-
tus mobilis with long hyaline processes two of them
blade-like and serrate, the other filamentous, shape
of tectum like a tongue, palptarsal apotele 2-tined.

Holostethus n. gen.

Etymology — Holo = fused, entire, stethos = tho-
rax, as to the fused shields of the sternal region.

Type-species — Holostethus longosetis n. sp.

Diagnosis — Characteristics conform with the
diagnosis of the Fedrizziidae, however different to
the hitherto known genera of the family. Remark-
able characteristics of the new genus are the fused
sternogynial -, sternal - and jugular shields, the sep-
arate endopodal shields, additional preendopodal
shields, a mesogynial shield and claws at the first
pair of legs. Further in ~, behind coxae IV, a big
ventrianal shield is developed whereas in the hith-
erto known genera only a small shield, 1/3 to 1/2
the distance coxae IV to the anus, is developed.

Hitherto one species was detected in soil-
samples from Ecuador:

TABLE 1: Diagnostic features of Pyrosejus species.

Species pro‐dorsum post‐dorsum sternal region genital region ventrianal shield

P. prionotus setae at vertex well 

developed

setae I1‐I5 present st2, st3 on separate 

plates

one seta on latigynial 

shield

anterior with incision

P. verticis Same as above setae I2 absent Same as above two setae on latigynial 

shield

incision with 

triangular plate

P . sp.  n. gen.? setae s1, s2 reduced Same as above st2, st3 on a connected 

plate

 one seta on latigynial 

shield

no incision
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FIGURE 5: Holostethus longosetis n. sp. Female. a – Dorsum, 957 – 1092 µm long; b – Tectum, 88 µm wide.
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FIGURE 6: : Holostethus longosetis n. sp. Female. a – Venter; b – Pedipalpus, 245 µm; c – Chelicera, 88 µm long.
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FIGURE 7: Holostethus longosetis n. sp. a – Male Sternum, 350 µm long; b – Female Hypostome, 175 µm long.
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Holostethus longosetis n. sp.

Holotype —~ Ecuador, 1989.

Paratypes — 3~, 2|, 1~ before hatching out of
the deuto-nymph, 2 deuto-nymphs, 1 proto-nymph.

Etymology: longus = long, seta = hair, as to the
relative long hairs on the dorsum.

Diagnosis — Most of dorsal setae nearly as long
as the distances to the next setae in series, | first
sternal seta shaped like a leaf, ~ digitus mobilis of
chelicerae with one big proximal tooth and 11 – 12
small teeth, digitus fixus proximal 3 small, in the
middle 3 bigger teeth, in front of it, 4 small and dis-
tal 4 – 5 very little teeth (Figures 5, 6, 7).

Description — Idiosoma~ 957 – 1092 x 650 – 696
µm.

Dorsum: Oval, brown, surface with net-like pat-
terns, with 53 – 56 pairs of setae, by unpaired se-
tae symmetry disturbed, most of setae 70 – 74 µm

long, needle-like, posterior setae I4, Z3, Z4 and Z5
somewhat stronger, i1 = 70, i5 = 70, I1 = 70, I4 = 74,
Z5 = 70 µm long, several setae on the anterior part
shorter, z1 = 53, i2 = 63, r2 = 32, r3 = 52 µm long, at
the vertex the anterior part of a marginal shield rec-
ognizable, the main part of this shield turned down
to the venter.

Venter: Therefore marginal setae appear ven-
tral, at the posterior part S5 (69 µm long) and I5
(60 µm long), ventral shields with net-like patterns,
peritrematal shields well developed, peritremata
reaching front margin of coxae I, remarkable big
ventrianal shield with 20 pairs of setae and 4 – 5
unpaired setae, mostly 54-56 µm long, the paranal
setae 60 µm long, between coxae III/IV the poste-
rior margin of the sternogynial shield shaped like
an inverted bell-jar, between coxae II a homogenous
sternal shield with four pairs of sternal setae, st1
remarkably long: 46 µm, st2, st3 and st4 localised
closely together forming the figure of a triangle, se-
tae 27 – 30 µm long, sternal shield and sternogynial
shield fused, between the sternogynial shield-part
and coxae III/IV strip-like endopodal shields and
small latigynial shields, each of these shields bear-
ing 2 setae, between sternogynial shield and ven-
trianal shield a semicircular mesogynial shield, in

front of the sternal-sternogynial shield a tritoster-
num with two laciniae and flanked by a pair of slen-
der preendopodal shields.

Gnathosoma: Tectum tongue-like, hypostomatic
groove slender, inside with 3 to 4 hypognathal
transverse lines, outside on the palpal coxae 4
longer dented lines, setae on palpal coxae of dif-
ferent length, C1 = 44, C2 = 30, C3 = 60, C4 = 25
µm long, corniculi horn-like, laciniae with many
fine fringes, a pair of stronger styli and a pair of
longer points in the middle, digiti of chelicerae mul-
tidentate, palps: paraxial posterior part of palp-
trochanter swollen, anterior with 2 setae, 26 and 37
µm long, the longer setae slightly spatulate, most of
the palp-setae needle-like, however inside 2 setae at
the palp-genu (26, 28 µm long) and one seta at the
palp-femur (36 µm long), pinnate.

Legs: I = 748, II = 609, III = 566, IV = 844 µm long
if the idiosoma 1092 µm long, tarsus I with a pair
of claws without pre-tarsus, tarsi II to IV with pre-
tarsus and two claws.

Idiosoma | 957 – 1044 x 653 – 696 µm, dorsum
similar as in the female, venter also with a big ven-
trianal shield, between coxae II, III and IV however
a homogeneous sternum fused with the endopodal
shields, a circular genital shield between coxae III,
sternum with five pairs of setae, extraordinarily re-
markable the first pair of sternal setae: leaf-like, 68
µm long and 26 µm wide, the other setae 27 – 28
µm long, digiti of the chelicerae with many teeth as
in the female, outside the hypostomatic groove de-
viating from the ~ between C3 and C4 two areas
densely covered with small teeth.

Idiosoma deuto-nymph 609 – 670 x 470 – 478 µm,
dorsum and legs similar as in the female, venter
also with a big ventrianal shield, between coxae
II, III and IV however a homogeneous sternum
fused with the endopodal shields bearing five pairs
of needle-like setae, paranal setae are remarkably
short: 14 µm, chelicerae as in the adults.

Idiosoma proto-nymph 435 x 390 µm, dorsum
with lower number of setae as in the deuto-nymph,
legs as in the other stages, sternum with three pairs
of setae, ventrianal shield as in the other stages, per-
itremata very short.
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FIGURE 8: Dorsum of larval stages in different groups of Margotrichina showing the shifting of setae I3, ancestrally caused by devel-
opment of a special pygidial shield within the posterior rows of setae; a – Microgyniina, 220 µm; b – Uropodina, 250 – 380 µm; c –
Ixodides, 500-600 µm long (after Hirschmann 1961 and Karg & Schorlemmer 2008).
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FIGURE 9: Dorsum of larval stages in groups of Parasitiformes showing undisturbed transverse rows of setae which we interpret in
accordance with Christian & Karg (2008) as residues of an ancestral body segmentation; a – Gamasina – Ascides, 270 – 290 µm; b
– Gamasina – Eugamasides, 130 – 455 µm; c – Antennophorina – Sejides, 290 – 370 µm long. Some groups have developed special
shaped setae, which we have to regard as secondary developments (some modified after Karg 1962, 1965 and Hirschmann 1957).
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Margotrichina

Microgyniina               Thinozerconina                  Uropodina                                         Ixodides

1

2

3

FIGURE 10: Cladogram of the subgroups of the Margotrichina Karg et Schorlemmer, Synapomorphies 1 – 3, characteristics for the sub-
groups of the Margotrichina; our present results confirm previous findings:
1 – Genua I – IV with four or fewer dorsal setae (Edwards & Evans 1967, Krantz & Ainscough 1990), phoretic respectively parasitic
stages with eu-anal setae (Karg & Schorlemmer 2008)
2 – Tibia I – IV with three or more dorsal setae, femur IV of adults with six or seven setae, third hypostomatic setae well behind the
second hypostomatic setae (Karg 1989, Krantz & Ainscough 1990)
3 – In the larva, position of setae pair I3 on the dorsum marginal shifted (Figure 8), dorsum of adults with marginal grooves
(Hirschmann & Zirngiebl-Nicol 1961, Karg & Schorlemmer 2008).

MARGOTRICHINA

KARG ET SCHORLEMMER, 2008

Hitherto, the Ixodides, as an economic and med-
ical significant group, obtained a higher system-
atic category than each of the remaining Parasiti-
formes groups (Walter & Proctor 1999, Krantz &
Walter 2009). Canestrini (1891) named these groups
Mesostigmata although stigmata are also localized
laterally in the middle of the body in a group of Ixo-
dides. While this "Non-tick grouping" is without a

doubt a practical zoological unit for processing and
publications, it is without systematic and phyloge-
netic basis.

Phylogenetic investigations in the past years by
Karg and Schorlemmer (2008) led to new insights
into the relationship of the Parasitiformes sub-
groups Uropodina, Ixodides and Gamasina. The
Ixodides and the Uropodina have four synapomor-
phies in common. They are more closely related
to each other than to any other mite group. They
have emerged from one common original group.

17



Karg W. and Schorlemmer A.

Analyses of functional morphology and behaviour
of the Uropodina revealed how special organs and
behaviour for parasitism developed.

New results by Dowling & Oconnor (2010) sug-
gest that parasitism in Dermanyssoidea has evolved
even repeatedly in this group. It becomes obvious
that parasitic groups did not appear spontaneously
and separately in evolution. These groups and their
special organs suited for parasitism developed step
by step out of free-living base groups.

Ixodides and Uropodina had to be united in one
common group: Margotrichina Karg et Schorlem-
mer, 2008. The investigations were based on phylo-
genetic methods by Hennig (1950, 1966, 1994). Un-
fortunately, our new results could not yet be in-
cluded in the manual by Krantz & Walter (2009).

The relationship of Holothyrida and Opilioacar-
iformes remains unclear (Walter & Proctor 1999,
Krantz & Walter 2009). We compared publica-
tions by Baker (1958), Evans & Till (1979) and
Krantz & Walter (2009). For that it is doubtful
whether the Holothyrida are a monophyletic group.
Krantz & Walter (2009) already pointed out sev-
eral characteristics of subgroups of the Holothyrida,
which direct to various groups of Parasitiformes.
However, the Ixodides were excluded. Lehtinen
(1999) and Moraza (2004) proposed a connection
of Holothyrida and Ixodides, but their arguments
turned out to be unconvincing (Krantz & Walter
2009).

In Karg (1989) the taxon Uropodina was revised
and divided into three subgroups; Uropodoidea,
Polyaspidoidea (including Trachytidae, Polyaspi-
dae) and Thinozerconoidea (Figure 1). The present
study investigates the chaetotaxy of extremities. It
becomes clear that two subgroups of the Uropod-
ina, specifically the Uropodoidea and the Polyaspi-
doidea, have apomorphic chaetotaxic attributes
similar to the Ixodides: Genua I to IV with four or
fewer dorsal setae formula 1 – 2/1, 2/1 – (1) (Ed-
wards & Evans 1967, Krantz & Ainscough 1990).

However, this does not hold for the third sub-
group of the Uropodina, the Thinozerconina. In
this group, genua I to IV have five and more dorsal
setae. Overall, all three subgroups have common
chaetotaxic characteristics: Tibia I-IV with three or

more dorsal setae, femur IV of adults with six or
seven setae (Krantz & Ainscough 1990).

We further investigated the phylogenetic rela-
tionships of a fourth group, the Microgyniina: The
key of suborders by Evans & Till (1979) relates this
group to the Gamasina through diagnostics charac-
teristics. In contrast, the key to families by Krantz
& Ainscough (1990) assigns the Microgyniina to the
Sejina. We hence performed a thorough analysis of
characteristics including larval-systematic compar-
isons.

Microgyniina Trägårdh, 1942

Diagnosis — Sternal shield fragmented, one pair
of epigynial setae, male genital aperture posterior
to coxae II, hypostomatic setae 2 and 3 inserted at
more of less the same level, femur IV of adults and
deuto-nymphs with seven setae.

We distinguish two families:

• Nothogynidae Walter et Krantz, 1999
One genus:

– Nothogynus Walter et Krantz, 1999

• Microgyniidae Trägårdh, 1942
Two genera:

– Microsejus Trägårdh, 1942

– Microgynium Trägårdh, 1942

Systematics — A pedunculate phoretic deuto-
nymph occurs during the developmental cycle of
the species of these groups. Adults have marginal
shields or marginal grooves, in parts mesonotal and
pygidial shields on the dorsum. These special char-
acteristics are developed also in the large group of
Uropodina Kramer. Krantz & Walter (2009) also rec-
ognized these connections.

From investigations of the chaetotaxy in the lar-
val stage of Microgyniina, further important char-
acteristics are detected: On the posterior part of the
dorsum a row of setae ancestrally localized in the
middle is displaced to the margin (Figure 8a). This
synapomorphy is characteristic for the Uropodina
and also for the Ixodides (Figures 8b and c). These
groups have been classified as Margotrichina by
Karg & Schorlemmer (2008). The Uropodina show
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that throughout evolution a small shield must have
originally developed in the middle of the posterior
part of dorsum shifting setae simultaneously to the
margin (Figure 8b).

In the Ixodides, adaptation to blood sucking and
stretching the body led secondarily to an elimina-
tion of the shield. In the Microgyniina, sclerotisa-
tion of the larva is so weak that the ancestral shield
is also not detectable. The abnormal position of se-
tae, however, is preserved.

In the other two large groups of Parasitiformes –
the Antennophorina and the Gamasina – the larval
setation has been preserved consistently as in the
ancestral figuration (Figure 9).

Based on these new insights, we integrate the
Microgyniina into the Margotrichina. A cladogram
is drawn based on synapomorphies (Figure 10).

GAMASINA LEACH, 1815

Groups of the Gamasina belong to the best-
studied Acarina. Most species are predators and act
as natural regulators in ecosystems. Several species
are used as biocontrol agents (Berker 1956, Dosse
1956, Begljarov 1967, Karg 1961, 1972, 1989, 1993 a,
1994 a, Karg & Freier 1995). New species are, how-
ever, constantly discovered in tropical rainforests.

Classification can be more and more based on
synapomorphies. Results by Alberti (1995, 2000 a,
b) concerning special forms of sperm and by Klom-
pen (2000) concerning nucleotide sequences to-
gether with detected autapomorphies (Karg 2006),
lead to a revision of the systematics.

The Gamasina were divided into three main
groups (Figure 1) which are divided into super-
families: Eviphidides (three super-families), Eu-
gamasides (two super-families) and Ascides (one
super-family). The origin and evolution during
past geological periods were elucidated step by step
(Karg 1982, 1991, 1994 b, 1996, 1997 b, 1998, 2000 a,
b, 2003 a, b, 2006, 2007, Karg & Schorlemmer 2008,
2009).

In the present investigation we detected two
new species of the less known genus Gamasiphoides

Womersley, 1956. This genus belongs to the fam-
ily of the Gamasiphidae from the super-family Rho-
dacaroidea, main group Eugamasides.

Gamasiphidae Lee, 1970

Diagnosis — Adults with well-developed per-
itrematal and ventrianal shields, peritrematal
shields fused with exopodal shields IV, in female
sternal setae pair st3 – st3 with close distance and
displaced anterior, inner setae at the palp-genu
most without prongs or only with one very small
prong.

Gamasiphoides Womersley, 1956

Diagnosis — Adults with a holonotal shield,
which may or may not be fused to ventro-anal
shield, peritrematal shields fused to exopodal IV
shields, exopodal III shields are split, two pairs of
distinct pre-endopodal shields, in females sterno-
metasternal shield fused to endopodals II and III,
endopodal IV shields separate and well developed,
in males sterno-genital shield fused to endopodals
II, III and IV, spermatodactyl like a finger united at
the basis of the movable cheliceral digit, chaetotaxy
of legs: genu III (2, 4/1, 1), genu IV (2, 5/1, 1).

The genus was revised by Karg (1976, 1993b).
Diagnoses of 16 species were provided, and eleven
species described as new. In the following section of
our investigation we describe two new species and
arrange the differential diagnoses as a key for the
new and known species.

Gamasiphoides acanthioides n. sp.

Holotype — ~ Brazil 1970, Bom Jesus de Pira-
pora, humus, collector K. Lenko.

Paratypes — 1 ~, 1 |, 2 deuto-nymphs, the
same habitat.

Etymology — Acanthion = porcupine, as to the
long setae of the body.

Diagnosis — Characterized by remarkable long
setae of the dorsum, a broad and pointed tectum,
a ventrianal shield distinctly wider than long and
very slender metapodal shields behind coxae IV
(Figures 11, 12).
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FIGURE 11: Gamasiphoides acanthioides n. sp. a – Female Tectum, 42 µm wide; b – Deuto-nymph Tectum, 35 µm wide; c – Female Dorsum,
660-670 µm long.
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FIGURE 12: Gamasiphoides acanthioides n. sp. a – Female Venter; b – Male Chelicera, 10 µm; c – Male Femur, genu, tibia, tarsus of leg II,
52 µm long.
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FIGURE 13: Gamasiphoides procerus n. sp. Female. a – Dorsum, 635 µm long; b – Venter; c – Tectum, 74 µm wide.
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FIGURE 14: Cropping of a figure taken from the fundamental publication of Werner Hirschmann (1957): Gangsystematik der Parasiti-
formes, Teil1: Rumpfbehaarung und Rückenfflächen. He distinguished four pairs of longitudinal rows of setae: r, R = Rand-, s, S =
Seiten-, z, Z = Zwischen- and i, I = Innenhaare (Interior setae). Werner Hirschmann added the letters in German hand writing into
his figures.
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Description — Idiosoma ~ 660 – 670 x 445 – 487
µm, brown.

Dorsum: With remarkable long setae, especially
lateral and posterior setae long, caudal setae Z4 as
long as half the width of the dorsum, setae at the
vertex shorter, i1 = 53, s1 = 24, z2 = 70, z3 = 140, i2 =
88, i3 = 140, i4 = 90, i5 = 105, s2 = 63, s3 = 175, s4 =
140, I1 = 90, I2 = 105, I3 =77, I4 = 105, I5 = 35, Z3 =
105, Z4 = 235, S1 = 140, S5 = 182 µm long.

Venter: Marginal-caudal part of the dorsum
turned down to the venter carrying the r- and R-
setae, posterior setae of them longer than the ante-
rior setae, R5 = 210 µm long, peritrematal shields
with a dotted marginal strip, sternal setae st1, st2,
st3 35 to 40 µm however st4 = 60 µm long, geni-
tal setae 70 µm, ventrianal shield with six pairs of
setae (including paranal setae), 60 to 70 µm long,
ventrianal shield 350 µm wide and 280 µm long, on
body-shields no distinct structure-lines visible, only
on the ventrianal shield some fine transverse lines,
the small metapodal shields behind coxae IV like
slender double-sided wedges.

Gnathosoma: Middle point of the tectum rela-
tive broad, shorter (= 28 µm) than the width of the
tectum-basis (= 42 µm), hypostomatic setae C2 and
C3 inserted at the same level, C1 = 50, C2 = 68, C3 =
77, C4 = 70 µm long.

Legs: I = 740, II = 652, III = 610, IV = 696 µm long,
relevant chaetotaxy on genu III = 2,4/1,1 and genu
IV = 2,5/1,1 corresponding with the known patterns
of the genus.

Idiosoma | 609 x 348 µm, setation of shields and
shape of the tectum similar to the females, however,
legs I longer than the idiosoma: = 740 µm long, legs
II with spurs at femur, genu and tibia, movable dig-
itus of chelicerae with pointed spermatodactyl as
long as the digitus.

Idiosoma deuto-nymph 522 x 418 µm, setation
similar in female and male, tectum with small ad-
ditional points.

Gamasiphoides procerus n. sp.

Holotype —~ Paraguay 1966, Puerto Presidente
Stroessner, litter and soil from liana-shrubbery, 50 m
above Acaray waterfall, collector I. Loksa.

Etymology — Procerus = slender, as to the re-
markable body shape of the species.

Diagnosis — Remarkable slender shape of the
idiosoma, short setae of dorsum, ventrianal shield
distinctly longer than wide, marginal stripe of the
dorsum turned down to the venter carrying the
marginal r- and R-setae (Figure 13).

Description — Idiosoma~ 635 x 383 µm, brown.

Dorsum: With short setae, most 17 to 20 µm long,
caudal setae I5 very short: = 8 µm long.

Venter: Marginal stripes of the dorsum turned
down to the venter carrying 2 r-setae and 4 R-setae,
sternal shield with a pore-like pattern, sternal setae
of different length: st1 = 25, st2 = 20, st3 = 17, st4 =
30 µm long, genital and ventrianal shields with net-
like patterns, most setae on the ventrianal shield 20
to 25 µm long however Vi5 =15 and Vz3 = 35 µm

long, the small metapodal shields behind coxae IV
oval with a glandular pore at the inner end, poste-
rior part of peritrematal shields broadened and in
contact with the ventrianal shield, with a slender
dotted lateral margin.

Gnathosoma: Tectum with a strong middle
branch, 320 µm long, distinctly longer than the
width of the tectum-basis (290 µm).

Legs: I = 480, II = 392, III = 348, IV = 470 µm

long, relevant chaetotaxy on genu III = 2,4/1,1 and
genu IV = 2,5/1,1 corresponding with the known
patterns of the genus Gamasiphoides.

KEY TO SPECIES OF Gamasiphoides
WOMERSLEY, 1956 BASED ON ~

We always compare the characteristics of a number
with the contrasting features of the number that is
given in parentheses. For example, 1 (20) compares
number 1 to number 20. If number 1 applies we
move on to number 2. 2 (5) then compares number
2 to number 5. If number 2 applies we move on to
number 3. But if number 5 applies we move on to
number 6, etc. In this way, related species remain
together and the overview of relationships is con-
served.
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1 (20) Ventrianal shield not fused with the dorsum.

2 (5) Ventrianal shield distinctly broader than long.

3 (4) Dorsal setae short, i4 = 1/5 distance i4–i5, I1 =
1/2 distance I1–I2, idiosoma 760 µm long

G. macquariensis Hirschmann, 1966 –
Macquary-island

4 (3) Dorsal setae long, i4 = longer than distance i4–
i5, I1 = longer than three times the distance I1–I2,
idiosoma 660–670 µm long

G. acanthioides n. sp. – Brazil

5 (2) Ventrianal shield as broad as long or longer
than broad.

6 (13) Ventrianal shield nearly as broad as long.
7 (8) Dorsal setae very long, posterior I-setae longer
than distances to the next setae of the series, idio-
soma 710–750 µm long

G. longosetis Karg, 1976 – Chile

8 (7) Setae of the dorsum short, shorter than dis-
tances to the next setae in series.

9 (10) Middle branch of the tectum three times as
long as the width of the tectum-basis (behind the
pair of lateral points), idiosoma 630–650 µm long

G. longocuspis Karg, 1976 – Chile

10 (9) Middle branch of the tectum only a little
longer than the tectum-basis or shorter.

11 (12) Ventrianal shield with eight pairs of setae,
shape of the small metapodal shields behind coxae
IV oval to circular, middle branch of the tectum
variable, idiosoma 680–800 µm long

G. octosetae Karg, 1976 – Chile

12 (11) Ventrianal shield with seven pairs of setae,
shape of the small metapodal shields behind coxae
IV like a grip, middle branch of the tectum a little
longer than the tectum-basis, idiosoma 410–440 µm

long

G. brevisetis Karg, 1976 – Chile

13 (6) Ventrianal shield distinctly longer than broad.

14 (19) Shape of the small metapodal shields behind
coxae IV oval to triangular, sternal setae st3 local-
ized behind sternal setae st2.

15 (18) Setae of the dorsum short, i4 = 1/4 to 1/2 dis-
tance i4–i5, I1 = distance I1-I2 or 1/2 distance I1-I2,
posterior part of the peritrematal shields well devel-
oped, as broad as coxae IV.

16 (17) Setae of the dorsum very short, i4 = 1/4 dis-
tance i4–i5, I1 = 1/2 distance I1–I2, middle branch of
the tectum strong and longer than the tectum-basis,
setae of sternal shield of different length: st3 = 17,
st4 = 30 µm long, idiosoma 635 µm long

G. procerus n. sp. – Paraguay

17 (16) Setae of the dorsum not so greatly shortened,
i4 = 1/2 distance i4–i5, I1 = distance I1–I2, setae of
sternal shield of nearly equal length however st1,
st2 and st3 thorn-like, idiosoma 570–610 µm long

G. longoventris Karg, 1976 – Chile

18 (15) Setae of the dorsum of middle length, i4 as
long as distance i4–i5, I1 longer than distance I1-I2,
posterior part of the peritrematal shields weak de-
veloped, only half as broad as coxae IV, idiosoma
420 µm long

G. aitkeni Lee, 1970 – Australia

19 (14) Shape of the small metapodal shields behind
coae IV like a grip, sternal setae st3 and st2 localized
in a transverse line, middle branch of the tectum
longer than the tectum-basis, surface of all body-
shields with distinct net-like patterns, idiosoma 650
µm long

G. linealis Karg, 1976 – Chile

20 (1) Ventrianal shield caudal fused with the dor-
sum.

21 (24) Ventrianal shield distinctly longer than
broad.
22 (23) Ventrianal shield with seven pairs of setae, se-
taeVz1 localized behind Vi1, sternal setae-pair st1 lo-
calized together more narrow than st3, idiosoma 665
µm long

G. gamasiphoides Sheals, 1962 – Argentina, Brasil
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23 (22) Ventrianal shield with eight pairs of setae,
setaeVz1 localized beside Vi1, sternal setae-pair st3
localized together more narrow than st1, idiosoma
520-560 µm long

G. coniunctus Karg, 1976 – Chile

24 (21) Ventrianal shield as broad as long or broader
than long.
25 (26) Ventrianal shield broader than long and with
eight pairs of setae, posterior part of the peritrematal
shields remarkably broadened, twice as broad as
coxae IV and with one seta at the posterior margin,
setae on the anterior part of the dorsum distinctly
longer (90–100 µm) than on the posterior part (55–70
µm), idiosoma, 800 µm long

G. setosus Karg, 1976 – Chile

26 (25) Ventrianal shield nearly as broad as long,
posterior part of the peritrematal shields about as
broad as coxae IV and without a seta at the poste-
rior margin.

27 (28) Marginal setae remarkably long, length =
1/6 the length of the idiosoma, the caudal setae Z5
not longer, ventrianal shield with 9 pairs of setae,
idiosoma 630 µm long

G. costai Lee et Hunter, 1974 – New Zealand

28 (27) Marginal setae and setae of the middle re-
gion of the dorsum nearly equal in length, 1/16 to
1/10 as long as the idiosoma, 25 to 70 µm long, how-
ever caudal setae Z5 in some species longer.

29 (32) Sternal setae-pair st1–st1 localized together
just as narrow as setae-pair st3–st3.

30 (31) Posterior part of the peritrematal shields
very slender, 1/2 the width of coxae IV, dorsal setae
remarkably short, 25 to 30 µm long, lateral branches
of the tectum reduced to two pairs of tiny points,
1/20 the length of the middle branch, idiosoma 550
µm long

G. leptogenitalis Karg, 1993 – New-Caledonia

31 (30) Posterior part of the peritrematal shields re-
markable broadened, as broad as coxae IV, setae st3

of sternal shield thorn-like, most of dorsal setae 55
to 65 µm long, only Z5 1.5 times as long as other
setae, idiosoma 650–720 µm long

G. baloghi Karg, 1976 – Chile

32 (29) Distance of sternal setae st1–st1 distinctly
longer than of setae st3–st3, caudal setae Z5 dis-
tinctly longer than other dorsal setae.
33 (34) Posterior part of the peritrematal shields re-
markably broadened, as broad as coxae IV, one pair
of lateral branches of the tectum with 1/4 the length
of the middle branch, idiosoma 780µm long

G. propinqua Womersley, 1956 – Australia

34 (33) Posterior part of the peritrematal shields
very slender = 1/2 the width of coxae IV, 4 to 5 pairs
of lateral branches of the tectum with only 1/20 the
length of the middle branch, post anal seta in rela-
tion to all other species remarkably long, = 60 µm

long, other setae of the ventrianal shield 32–35 µm

long, idiosoma 660-690 µm long

G. postanalis Karg, 1993 – New-Caledonia
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