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Abstract

A comprehensive revision of the species of the g@mmatoiulusn Andalusia, southern Spain, is carried out for the
first time, revealing the presence of a total of 19 speai@sng which are one new record for the country, one for con-
tinental Spain, two new records for Adsia and 10 species new to scier@amatoiulus baenai, O. baileyi, O. hoff-
mani, O. jaenensis, O. kimei, O. pseudoflagellatus, O. recueroi, O. reipi, O. sabinarensthudartin.spp. The
following taxa are synonymise@&chizophyllum hoplite¥erhoeff, 1910,S. diplurum appendiculatuBrolemann,

1925, andOmmatoiulus diplurus mauriesloffman, 1975, are regarded as junior synonym®mimatoiulus diplurus
(Attems, 1903)n.syn. Schizophyllum dorsovittatum estrellaniwarhoeff, 1910, and. calatravanunBrolemann,

1920, are junior synonyms @mmatoiulus dorsovittatuév/erhoeff, 1893)n.syn. Schizophyllum nival&chubart,

1959, is a junior synonym @mnmatoiulus ilicigBrélemann, 1896)).syn.Full descriptions and diagnostic notes are
provided for all the species with accounts on their distributions, habitats, and notes discussitagaheimy. A di-
chotomous identification key, based on gonopod structures, is presented to facilitége gfmntification. In the dis-
cussion section, the general patterns of species distritargounderlined, showing a clear tendency to ‘endemism’ for
the majority of species and to polymorphism for species with broader distrilvatiges, especially. diplurus A dis-

junct distribution Andalusia/Pyrenees is registeredX¥oilicis. A comprehensive comparison of gonopods is attempt-
ed, and three main types of gonopod configuration are delimited, denoting a wide range of structural complexity. The
fovea, a cavity in the posterior gonopods, is explored ®fitht time with scanning electron microscopy, revealing an
agglutination of spermatozoa and confirming Verhoeff’s original observationgdagick nearly 120 years. The con-
stancy of the fovea in all Schizophyllini, combined with its absence in the rest of the julids, provides an additional apo
morphy for the tribe.

Key words: Taxonomy, Spain, identification key, species variation, new synonymies, distribution, Sidgpds, fovea

Introduction

Schizophyllini is a tribe of julid millipedes comprising ca. 60 described ep&dgih the vast majority occurring in

the Iberian Peninsula and North Africa. A few species are widely distributed, s@mmsatoiulus sabulosus
(Linnaeus, 1758), which reaches 64°N in Fennoscandi@andbreleti(Lucas, 1860) which has acquired a near-
cosmopolitan, synanthropic distribution. Most species of Schizophyllini are currently classified in the genus
Ommatoiulud_atzel, 1884, the rest in a few ‘satellite’ (sub)genéra RossiulusAttems, 1926 (E Europe to Iran)
andTachypodoiulus/erhoeff, 1893 (W Europe). The monophyly of the Schizophyllini has long been established
on the basis of a synapomorphic character consisting in¢senme of a leaf-like accessory claw in juvenile stadia
(Verhoeff 1926-32, Read 1990) and recently based on molecular data (Enghoff et al. 2011). Only the genus
Tachypodoiulusvas a subject of hesitation due to its very simple gonopods compa@murtatoiulus it was
considered close to the latter by Verhoeff (1910), then placed in Cylindroiulini by Hoffman (1980) befgre bein
restored to Schizophyllini by Read (1990), based on the cited synapomorphy plus some other characters, such as
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ozopores posterior to the suture, observed in all Schizophyllini. Bebgitr relatively large size and less cryptic
habits than most other millipedeschizophyllines are poorly known x@anomically, and the considerable
intraspecific geographical variation has been analyzedrfly a few species (Baker 1984, Blower 1985, Hoffman
1975, Prisnyi 1991, Vicente 1985).

Several attempts have hitherto been made to uraderdhe taxonomy of this tribe but the complexity and
sometimes variation in gonopod structures have led to a general cumbersome situation. Latzel (1884) created
the subgenu©Ommatoiulusto accommodate species of the gedudus Linnaeus, 1758, characterized by
‘clearly distinguishable eyes, convex, arranged in 5a8sverse rows on each side’. Verhoeff (1894) criticized
Latzel's (1884) classification, based on number and sbépeelli, which he qualified as ‘unnatural’, giving
examples of species with intermediate characters between sub@meratoiulusandAllaiulus sensuLatzel
(1884). Alternatively, Verhoeff (1894) erected the gerRalaioiulus with 3 subgeneraBothroiulus
EleutheroiulusandMesoiulus In the latter genus, Verhoeff (1894) accommodated all the julid species having
‘fovea with cavity deeply nesting in the solenomerisgeminal groove or semiflagellum usually present,
intercalary stadia in which the first pair of legdasger; preanal ring with pointed dorsal appendage, frontal
pits missing; conspicuous ocelliSubsequently, the same author (Verhoeff 1910) synonynitsdaioiulus
under SchizophyllumVerhoeff, 1895 (now a synonym @mmatoiuluy which he placed in the new tribe
Schizophyllini, together with the geneltaptophyllumVerhoeff, 1895 (now a synonym &hantiulusAttems,

1894, placed in Cylindroiuliniand Tachypodoiulusin the same work, Verhoeff (1910) gave a key for the five
Schizophyllunmsubgenera hitherto described, including 3 new oniesHemipodoiulus Megaschizophyllum
andSolaenophyllumMoreover, he provided a detailed study andhieology of the different structures of the
schizophylline gonopods. Nearly a decade later, Verhoeff (1921) focused his interest on the genus
Schizophyllumdescribing the subgeni&aphophyllumas well as several species and subspecies, discussing
some species variation, intercalary stadia and providiegtification keys to the different taxa. Subsequently,

the same author (Verhoeff 1926-32) provided a new ke$doizophyllumsubgenera, including the six he
previously described and the subgen8chizophyllum(Archiulus Berlese, 1896) an8chistocoxitusttems,

1927. Jawlowski (1925) and Lohmander (1927), respectively, described from Eastern Europe two
schizophyllines characterized by a reduced mesomevitaensis and kessleri, which were placed by
Lohmander (1927) in a new subgenfarmatiuluswhich was later synonymised with the Russian genus
RossiulusAttems, 1926 (see Attems 1952, Hoffman 1980). More recently (e.g., Striganova and Golovatch
1982, Enghoff and Kime 200Rossiulushas again been treated as a full genus, although a formal resurrection
seems not to have been done.

Brolemann (1926) was obviously not very convinced by the expanding classification system provided by
Verhoeff (1910) and the multiplicity of the subgenera, so he controversily presented a contrasieichtitas
system in which he placed all the described Schizophyllini under 3 subg8cbizophyllumBothroiulusand
Hemipodoiulusfor which he designated different type species than those proposed by Verhoeff. To add to the
confusion, Attems (1927, 1952) attempted in his turn to give a classification of the genus while studying Spanish
millipedes, giving a key (Attems 1952) to B2hizophyllunsubgenera which count in addition to the already
described ones the subgenAmareiulusAttems, 1952ThrinaciulusAttems, 1952ThylephorusAttems, 1952 and
KabylinumAttems, 1952.

Studying and describing an extensive numbedwimatoiuluspecies from Algeria and Morocco, Schubart
(1963) attempted in his turn to rearrange the taxonomy of the genus, so he describedifivratchew
subgenera in replacement Bothroiuluswhich he considered as a heterogeneous grouping of species. These
are:Cherifiulus Maghrebiulus HarpagophyllumIschnophyllumandVelophyllum the namédschnophyllunwas
already established but not defined by Brolemann (1924) while the rest Schubart newly diagnoseigjed as
new type species. No further attempts have been made to understand the taxonomy of thieogeves,

Jeekel (1968) provided a historical account clarifying the nomenclature of the variedf®afiini generic and
subgeneric names proposed by Verhoeff and Attems and listed 13 ‘genus-group’ names taxonomically
associated with Schizophyllurh Two additionnal subgenera were added later by Ceuca (1%id),
Phyllommatoiulusand Osellommatoiulusbut the former was later synonymised undachypodoiulug(see
Hoffman 1980).

Whether these subgeneric classifications established over more than a century reflect relasosestidpsly
questionable, noting the enormous controversy in defining the subgenera, choice of type species and gonopod
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structures to define them which seems to be stongly subjective and constantly changing according to authors (i.e.,
Schubart (1963) based his key solely on the structure of the gonopod solenomerite).

Hoffman (1975) expressed his doubts al@otmatoiulussubgenera, giving an example of two subspecies of
Ommatoiulus diplurudAttems, 1903, used in Attems (1952) keydefine two different subgenera. The same
author (Hoffman 1980) clearly expressed his opinion about the same issue stating that tahialk of the
subgeneric names are superfluous and that myriapodologists could do worse than ignore them entitlyd and li
17 subgenera/synonyms @mmatoiulus Akkari and Voigtlander (2007) commented on the limits of the subgenus
Harpagophyllumwhich they found to be as poorly defined as those of most of the hitherto described subgenera,
and tried instead to accommodate the species they described from Tunisia in a species gbbumattoéulus
punicus-group which they established and defined. More recently, Akkari and Enghoff (2011) again discussed the
subgeneric subdivision of gen@mmatoiulusand preferred at that point not to assign the new species they
described to neither of the subgenera nor to ghmeicusgroup, despite a number of affinities, which they
underlined, waiting for the revision of the genus.

Given the confusion summarised above, the genus is obviously in need of revision with stringent
morphological and molecular methods, standard terminology and modern imagery. Since there is no unequivocal
way to subdivide the genus according to morphologicalagiars (molecular data are almost non-existent), and
since revising the entire genus in one go is practically unfeasible, we have chosen a geographical approach, and as
a first part of this ambitious project, weepent in this work a detailed review of tBenmatoiulusspecies of
Andalusia.

As mentioned earlier, a great numbeQwhmatoiuluspecies is known to occur in the Iberian Peninsula, with
a vast majority known from Spain. In fact, a total of 24 species (out of ca. 60) are known from the Spanish
mainland and the Balearic Islands, among which 16 species are probably Spanish endemics. Most of these were
described by Attems (1903, 1927, 1952), Brélemann (1897, 1918, 1920) and Verhoeff (1910, 1921), several were
additionally described by Ceuca (1974) and Mauriés (1969a), while the latest contribution was added by Vicente
and Rodriguez (1992). The most recent review of Spanish Julida was presented by Vicente (1985) who studied
epigean millipedes from Catalufia and provided, besides species records, a detailed account of the variation of
Ommatoiulus rutilangC. L. Koch, 1847). Mauriés (1978) gave a check-list of southern Spanish diplopods,
counting 110mmatoiuluspecies among which two are from Murcia and Ciuadad Real, respectively, while the rest
occur in Andalusia.

Andalusia constitutes the second largest area of tari§pcommunities, covering ca. 17.3 % of the Spanish
territory and counting eight provincesz. Almeria, Cadiz, Cérdoba,r@nada, Helva, &én, Malaga and &villa.
Andalusia is bordered to the north by the Sierra Morena mountain range, to the west by Portugal, facing the
Atlantic Ocean to the southwest and the Mediterranean to the southeast and east, and only separated from North
Africa by the Gibraltar strait. Owing to this geographical location, Andalusia definitely holdspgrteatial for
species diversity and endemism (i.e. Rivaz-Martine#. €i997, Puente et al. 1998, Lorite et al. 2007).

In their work on the distribution ddmmatoiulus moreletBailey and De Mendonga (1990) recognized ca. 7
new species from the southwestern Iberian Peninsula, which were quoted as SP1-SP7. Several additional
undescribed species from the region exist from previous collections, and more continue to accumulate with every
expedition. On the other hand, many of the hitherto described species are just known from their original
descriptions while the taxonomy and nomenclature of several others still represent an immense problem.
Inadequacy of illustrations was for a number of species a major problem leading to misidentification and problems
of synonymy (see also Hoffman 1975).

We here put on record all tii@mmatoiulusspecies hitherto recorded from Andalusia, describe 10 species new
to science, and, based on the study of the type material, propose several new synonymies. In some cases,
intraspecific geographical variation is detailed, and morphotypes are compared. All species are described using a
standard terminology detailed in the following (Table 1), illustrated with scamef@etyon microscopy, and when
possible, notes on species distribution and habitat perefes are presented. Comments on taxonomical affinities
are provided as well as an identification key to all AndaluSiammatoiulusspecies, based on the structures of the
gonopods. Moreover, the fovea, a structure observed and described by Verhoeff (1894) is &bitithe fixplored
by scanning electron microscopy, and the spermatozoa are illustrated.
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Material and Methods

All specimens are preserved in 70% alcohol. Measurements were made using a Leica Wild M10 microscope
equipped with an ocular micrometer. Parts of the specimens were mounted in glycerin on temporary microscope
preparations. Microphotographs were taken using a Leica digital camera M205A moonted
stereomicroscope Leica DFC 420. Images were processed with a Leica Application Suite program and final
stacking made with Helicon Focus 4.60.2 Pro software. For scanning electron microscopy, parts of the
specimens were transferred to 96% ethanol then to acetone, air-dried, mounted omuadwhibs, coated with
platinum/palladium and studied in a JEOL JSM-6335F scanning electron microscope. All images were
processed with Adobe Lightroom Lr. 3.6 and Adobe Photoshop CS.5.

Repository acronyms are as follow: MCSNV—Museo Civico di Storia Naturale di Verona, Italy;
MNCN—Museo Nacional de Ciencias Naturales, Madrid, Spain; MNHN—Muséum National d’Histoire Naturelle,
Paris, France; NHMW-—Naturhistorisches Museum Wien, Austria; ZMUC—Natural History Museum of
Denmark, Zoological Museum, University of Copenhagen.

List of main abbreviations used in the descriptions: AR. Apodous rings, H. Vertical diameter measured at
midbody, L. Body length measured along the line of ozopores, PR. Podous rings, T. Telson.

For species descriptions, we follow Verhoeff’'s (1910) terminologyCiormatoiuluswhich was adopted by
most subsequent authors (Attems 1952, Schubart 1963, Hoffman 1975, Mauriés 1969a, Akkari and Enghoff 2011,
etc.), summarized in Table 1.

TABLE 1. Terminology used in the text

Structure Term

Anterior gonopod Promerite

Posterior gonopod

1. Anterior process
2. Posterior processes
a. Postero-mesal process
« Cavity containing sperm mass located at base
» Groove running from sperm mass to apex of process
 Accessory main branch
b. Postero-lateral process
* Base of the process

* Distal part of the process

Mesomerite

Solenomerite
Fovea
Seminal groove

Parasolenomerite

Coxite

Paracoxite

Results

Taxonomy

Order Julida Brandt, 1833

Family Julidae Leach, 1814

Tribe Schizophyllini Verhoeff, 1909
Ommatoiulini Hoffman, 1980: 113

GenusOmmatoiulus Latzel, 1884
ArchiulusBerlese, 1886: 84, preoccupied
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MesoiulusVerhoeff 1893b: 480, preoccupied
PalaioiulusVerhoeff 1894: 150

Schizophyllunverhoeff, 1895: 361

See Hoffman (1980): 113 for a full list of subgenera/synonyms

Main characteristics of the genus

The genu®©mmatoiuluss morphologically characterized by:

- A distinct suture between prozonites and metazonites with ozopores posterior to it.

- Ocelli present, arranged in triangular ocellar fields.

- Small juveniles with leaf-shaped accessory claws on walking legs.

- Anterior gonopods consisting only of the promerite and bearing no flagellum.

- A mesomerite fully independent from the opisthomeride(®merite+paracoxite) but closely connected at base.
- A large fovea for storage of spermatozoa at the base of the solenomerite.

Andalusian species oOmmatoiulus

In all species treated in the following, males share these sexual characters:
- Mandibular stipes vertically expanded into rounded lobe.

- Hook-shaped first pair of legs.

- Postfemoral and tibial pads on subsequent legs.

Ommatoiulus andalusius (Attems, 1927)

Archiulus andalusiug\ttems, 1927: 282—-284, figs 66—69
Ommatoiulus andalusiu$/fauriés 1978: 585

Material . Archiulus andalusiusAttems, 1927, holotype?, slide preparation of the gonopods (NHMW/3164
[Acquisition number 1919]).

Diagnosis Similar toO. ilicis (Brélemann, 1897)Q. imminutugBrolemann, 1926) an@. terulensieuca,
1974 in the shape of the promerite (narrow, tapering distally and bearing an apical tooth). Shari@g with
imminutusandO. terulensighe presence of a small subapical lateral process on the solenomerite hingdiifer
the absence of distal projection of the mesal ridge iptbmerite, in the shape of the solenomerite apex and the
shape of the mesomerite.

Descriptive notes Male with 44 podous rings, 1.5 mm broad, general colour reddish-brown with a narrow black
mid-dorsal line; sides with series of blackish spots; antenna smoky-brown, legs reddish-brown (Attems 1927).

Gonopods: Promerite (Fig. 1) relatively slender, about 1/3 wide as long, gradually narrowing distally, tip
slightly bent laterad and showing an apical todthgointing posteriorly. Mesal ridg®f ) gradually disappearing
atabout mid-length of the promerite, with no spike apically; lateral margimtbli folded at the base.ifn);
posterior surface with a triangular rudimentary telopoditel¢cated sub-basally and pointing mesad. Posterior
gonopods (Fig. 2) with slender processes; mesomavigg €xtending beyond the rest of the gonopod, long,
curved, apically hook-shaped with a pointed process pointing posterolaterad; par&oQyated(solenomeriteS)
of the same length, paracoxite uniformly broad and curved anteromesad.ns@iémcimple, distally with an
acuminate upturned process on the lateral magg)y apically with a thickening projecting into a subapical
triangular processap) pointing mesad, connected to two apical asymmetrical procgskgs?} linked by a thin
lamella harbouring the opening of the seminal grogye (

Distribution . Described from Andalusia without exact locality.

Comments The study ofO. andalusiusvas based on Attems’ (1927) slide preparation of the type material
known from an unspecified locality in Andalusia. No further material of the species is known.

Among the species most similar @ andalusiuss Ommatoiulus imminutuéBrolemann, 1926) described
from the Oriental Pyrenees [Materi@mmatoiulus imminutuéBrolemann, 1926), &, 1 ¢, Spain, Gerona (NE
Spain) Del Pasos di Tosas, Verso Molina, Gerona, 13.viii.1975, Valle Moretti leg. (ZMUC)]. Bothssgleave
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similar brownish colour patterns with a black mid-dorsal line, have 40-44 PR and agree in some of the gonopod
structures, especially the shape of the solenomeritpanagdoxite (see Brolemann 1926, figs 10-12). However, the
two species differ in 1) the shape of the promerite: mesal ridge blunt and totally fusing with the edge of th
promerite inO. andalusiusvhile protruding in a spike i®. imminutusand 2) the tip of the mesomerite which is
bipartite inO. imminutuswvhile simple and hook-shaped@ andalusius.

While O. andalusiuswas described from Andalusi®,. imminutusis only known from the region of the
Pyrenees in Gerona Province. The observed similarities might, hqweflect a close relationship between the
two species.

FIGURES 1-2.Ommatoiulus andalusiudiolotype (NHMW), slide preparation: Fig. 1: Left and right promerites, posterior
view, Fig 2: posterior gonopods, posterior view. Abbreviatighs:Apical tooth of promeriteap: Subapical process of
solenomerite g: Seminal groovel.m: Lateral margin,Mr: Mesal ridge,Ms: Mesomerite,pl, p2: Apical processes of
solenomeritd’x: ParacoxitesS: Solenomeritesp: Curved process of solenomerite,Rudimentary telopodite.

Ommatoiulus baenai Akkari & Enghoff n. sp.
Figs 3-6

Material . Holotype: 1 &, Andalusia Casas de Carrasctaén, 38°07'43"N, 2°41'19"W, alt. 1420 m, 2.iv.2012, M.
Baena leg. (ZMUC)Paratype: 1 ¢, same data as holotype (ZMUC).

Diagnosis Similar toO. albolineatusparvus (Brolemann, 1920)Q. bavayi(Brélemann, 1897)Q. ibericus
Ceuca, 1974, an@®. niger(Attems, 1952) in the shape of the promerite and mesomerite, differing however from
the first two taxa in the shape of the paracoxite and from the rest in the shape of the distal part of the $elenomeri
with a strongly bent mesal process lodging the opening of the seminal groove and a jagged and acuminate anterior
process.

Etymology. Species named in honour of Manuel Baena, collector of the species.

Description. Male: L: 27 mm, H: 2.0 mm, 49 PR+2 AR+T. Female: 50 PR+3 AR+T. Colour dark grey-
blackish. Prozonites uniformly sputtered with gray, metazonites golden brown, darker posteriorly, dorsum with a
thin black mid-dorsal line, legs brownish, head dark brdighter on the frontal part, mouthparts yellowish, telson
dark brown. Prozonites with scattered oblique striae; metazonites with regular striatishoshdetae on the
posterior margin, suture complete, rectilinear and sometimes curving at ommErdelson: anal valves with 1
marginal row of short setae, a submarginal row of longer ones and ca. 6 setae on the disc; subanal scale triangular,
pointed and setose; preanal ring with a protruding caudal projection, setose and bearing a small hyaline process and
2-2 setae on the lateral sides.
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FIGURES 3-6.0mmatoiulus baenai. sp., holotype: Fig. 3: Right promerite, posterior view, Bi Right posterior gonopod,
mesal view, Fig. 5: Right posterior gonpod, lateral view, Fig. 6: Right posigoigpod, apical view. Abbreviation&€n:
Conical process of solenomeritBg: Digit-shaped process of promeritg, Seminal groovefF: Fovea,hl, h2: Apical
projections of mesomeritgl: Jagged lamella of solenomeritslr: Mesal ridge,Ms: Mesomerite,Px: Paracoxite,S:
SolenomeriteSp: Serrated process of solenomeriteRudimentary telopoditd;g: Triangular folded process of solenomerite.
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Gonopods. Promerite (Fig. 3) subrectangular, apically protruding in a lateral slender digit-shapedpgycess (
mesal ridge NIr) broad, protruding apically, separated from lateral process by an apical notch. Rudimentary
telopodite T) broad, rounded and located distally. Posterior gonopod (Figs 4-6): Mesorvs)teir(iformly
broad and slightly longer than the promerite, bearing two apical projectibnis?) (Figs 4, 6); solenomerites)
broad at the base, narrowing at midlength and strongly expanding distally in broad lamella bent basizatdrad;
surface of solenomerite also thickened and serrated ahtebiearing several spines protruding up to midlength of
the process in an anteromesal jagged lamg)liadistal lamella ramified into: 1) a posterior conical proc€sy),(
apically acuminate and serrated, 2) a mesal folded strongly invaginated pil@es®iftaining the opening of the
seminal grooveq), curved in the middle and bearing two extremities pointing laterally, 3) arfoygirocess with
a jagged margin ending in acuminate tip pointing distolate®ayl Seminal grooved) running posteriorly from
the fovea ) (Fig. 4) located at the base up to the apical folded protg¥sHaracoxite®x) stout, broadest at the
base, slightly narrowed distally, apically expanding irounded apex with irregular margin bent basomesad.

Distribution . Known only from the type locality in Jaén Province, Andalusia.

Ommatoiulus baileyi Akkari & Enghoff n. sp.
Figs 7-9

OmmatoiulusSP.1: Bailey and De Mendonga, 1990: 105

Material . Holotype: 1 4, Andalusia, South of Sevilla, in pine litter on coastal sand dunes, Donafia National Park,
13.x.1986, P. T. Bailey leg. (ZMUCParatypes 1 intercalary?, 2 preadults, same data as holotype, P. T. Bailey
leg. (ZMUC).

Etymology. The species epithet honours P.T. Bailey, colleofahe species, in recognition of his work on
millipedes and for his several donations which allowed part of this study.

Diagnosis Similar toO. armatugVerhoeff, 1910) an®. dorsovittatugVerhoeff, 1893) in the presence of a
big mesomerite with an expanding apex, a voluminous solenomerite with an anterior lobe projecting over a
posterior one, separated by a setose furrow and a reduced paracoxite, but outstanding by more simple lobes of the
solenomerite, a much longer paracoxite and broader coxite showing an additional small process.

Description. Male: L: 23 mm; H: 2.2 mm, 46 PR+1 AR+T. General colour fade, after a long stay in alcohol,
light brown to yellowish below the line of ozopores, darker brownish above. Prozonites with yellowish
background, black, sputtered, fading on the lateral sides below the line of ozopores, metazonites purple grey, also
sputterd with black and yellowish on the sides, dorsum with a thin black mid-dorsal line, legs yellowish. Head
dominantly light brown on the frontal part and collum, yellowish toward the labral zone. Labral madjin
mouthparts bright yellowish. Antennae dark brown.

Prozonites with scattered oblique striae; metazonites with regular striatiore satuplete, rectilinear and
sometimes curving at ozopore level, ozopores appearing as small rounded spots, opening in metazonites at a
distance behind the suture about equal to their diameter.

Telson: Preanal ring dark brown with horizontal caudal projection, bearing 3—3 setae and an upturned hyaline
tip; subanal scale with a protruding triangular apex atmkeganal valves with a marginal row of numerous short
setae, a submarginal row of longer ones, and ca. 6 setae on disc.

Gonopods. Promerite (Fig. 7) half as broad as long, pattallel margins, strongly narrowed distally into
apical and lateral lobes separated by a deep notch. ApicalAbphedunded, tapering into a blunt process bent
anteriad; lateral lobd.() lower and broader; mesal ridgdr() broad, fusing with the mesal margin; rudimentary
telopodite T) located basally. Posterior gonopod (Figs 8-9): Mesoma\iisg large, extending beyond the rest of
the processes, slightly narrowed distally; apically broadened and folded, bearing a broad and marginally serrate
apical processAp), posteriorly protruding into a more slender process which is strongly curved and pointing
laterad [p); solenomerite §) voluminous, showing in mesal and posterior views a big anterior lalg (
projecting over a broader posterior of¥)( Both lobes furrowed and separated by a ca@yHtearing on the
surface and on the margin several pointed spikes. Anterior lobe apically with a linguiform ploeessding out
of the median furrow. Seminal groovg) (running along the solenomerite from the fov&d (0 the cavity
separating the lobes, opening at the distal margin of the posterior lobe in a folded cylindrical lapfatienfy the
linguiform process of the anterior lobe. ParacoxRe) (longer than solenomerite; sinusoid, slightly broadened
distally, apically tapering in a tip pointing laterad, emerging from a rounded c@ad)e lfearing an additional
upturned triangular spikesp) (Fig. 9).
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FIGURES 7-9.0mmatoiulus baileym. sp., holotype: Fig. 7: Right promerite, posterior view, Bi Right posterior gonopod,
mesal view, Fig. 9: Right posterior gonopod, posterior view. Abbreviatidnsipical lobe of promeritédl1. Anterior lobe of
solenomerite Ap: Apical process of mesomerit€; Cavity of solenomeriteCo: Coxite, F: Fovea,g: Seminal groovel:
Linguiform processla: Lamella,LI: Lateral process of the mesomerltp,: Lateral process of mesomerildy : Mesal ridge,
Ms: MesomeritePl: Posterior lobe of solenomeritex: ParacoxiteS: SolenomeriteSp: Spike, T: Rudimentary telopodite.
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Distribution . Known only from the type locality south of Sevilla, Andalusia.

Habitat. Found and locally abundant in leaf litter of the bitgtiimium halimifoliumat the mouth of the Rio
Guadalquivir (Bailey and De Mendonga 1990).

Comments O. armatusandO. dorsovittatusshare similar features with the new species. In fact, the three
species show similar promerite structure, a largealliysturved mesomerite, and a voluminous solenomerite
with two asymmetrical furrowed lobes separated by epdeavity. The paracoxite appears as a curved stem
emerging from a rounded lobe in all three species, however much more reduced and siGualgssovittatus
andO. armatus.

Ommatoiulus diplurus (Attems, 1903)
Figs 16-13, 14-26

Schizophyllum (Bothroiulus) diplurufttems, 1903: 144-145, Taf. 11, figs 71-72
Schizophyllum hoplitegerhoeff, 1910: 197-198, figs VIII, XVII, XVIh.syn.
Schizophyllum diplurus hoplité¢$offman 1975: 460

?Schizophyllum diplurum appendiculat@rolemann, 1925:14i.syn.
Ommatoiulus diplurus mauriebkioffman, 1975: 460, fig. 51.syn.

Material . Type material: Schizophyllum (Bothroiulus) diplurusttems, 1903, holotyp€, slide preparation of

the gonopods (NMHW/3157Non type material 1 &, Cadiz, Algeciras, 20.ii.1912 (MNCN); d, 2 22, ca.

25 Km North of Ronda, under low bush on rocky grassland, in litter, 17.x.1986, P4y Bajl (ZMUC); 17, 2
immatures, 8 Km south Grazalema on Ubrique Road, near Ronda in Serrania de RondH) at.id®@ak litter,
beneath tree, 16.x.1986, P.T Bailey. Leg. (ZMUC)?2, 3 immatures, Estepa, East of Sevilla, under small
rocks on clay-loan soil, 14.x.1986, P.T. Bailey leg. (ZMUC){710, 36 29, 6 immatures, 9 anterior halves?,

8 anterior halves immatures, several mid-body and posterior body portions, Carratraca, Lund leg.;(MUC)
44, 10 29, Granada, xi.1908, F. Aranda leg. (MNCN)&1 Northern part of Los Alcornocales, south road
from Cortes de la Frontera to Alcala de los Gazules forest road south of Pefion del Berreal'36,
5025'8"W, alt. 780m, Oak forest, 8.ii.2008, Reip & K. Voigtlander leg. (ZMUC); 29, Eastern Edge of
Grazalema Montejaque between Mures and Cerro de Tavizna, 36°455P42NL6"W, open area, under stones,
7.ii.2008, H. Reip & K. Voigtlander leg. (ZMUC); 4, 1 ¢, northern part of Los Alcornocales, southern road
from Cortes de la Frontera to Alcala de Los Gazutesgest road south of Pefibn del Berrueco, 36°35'34"N,
5025'24"W, Oak forest, 8.ii.2008, H. Reip & K. Voigtlander leg. (ZMUC)Z 1Tahivilla, Cadiz, 36°11'N,
5°45'W, 31.iii.2012, Coll. E. Recuero; &, Embalse de Almodovar, Facinas, Cadiz, 36°09'N, 5°38'W,
31.iii.2012, Coll. E. Recuero; &, Hacia La Fernandina, Jaén, 38°07'25"N, 3°35'52"W, 15.12.2005, Coll. E.
Recuero.

Diagnosis Differing from all the other Andalusian species by a sinuous promerite, narrowindydistal
ending in an acuminate tip pointing posteriorly; a long curved mesomerite bearing subapical pracesaes,
broad distolateral lamella on the solenomerite with 3 processes connected by a thin jagfiaddaanieng,
slender lateroposteriad curved accessory branch.

Description. Males: L: ca. 45 mm, H: 4.1-4.5 mm, 49-50 PR+1 AR+T. Females: L: ca. 4 mm, H: 5.3 mm,
50 PR+2 AR+T. Large species, with variable, alternating pale yellowish and dark tawnyidirdw blackish
colour. Prozonites blackish-tawny, metazonites anteriorly dark brown-blatkpasteriorly yellow-whitish,
dorsum with black midorsal line, legs reddish-brown, head and telson dark brown. Telson: anal wah&s wi
parallel rows of dense short setae on the margin and 4-5 on the disc; subanal scale triaogutiingoand
setose; preanal ring with a short caudal projection with 2—2 setae and bearing a sinallpngaess.

Gonopods. Promeritd?} (Figs 10, 11, 14-19) broadest at the basis, bisinuate, distally tapering and apically
with an acuminate tip directed posteriorly)( mesal ridgeNIr ) broad at the base, disappearing at midlenght,
rudimentary telopoditeT() basal. Posterior gonopod (Figs 11-13, 20-B®somerite s) slightly shorter than
promerite, elongate, curved anteromesad, uniformly broad, slightly narrowing aplatdhal margin with a
lateral process at midlength and sometimes two smaller ones apically on the mesa(lmasgienomerite §)
complex with accessory branches; main process broad with a distolateral lamella, basally lodginegati§d
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and apically protruding into a main branch lodging the opening of the seminal gg)paad 2 other processes

(al, a2) of varied shapes and arrangements, parasolenomerite (main accessoryRs)aofctine same length or
much longer than the mesomeritdg), slender, distally curved and connected to the main process by a basal
jagged median lamella with a variable degree of serration bearing a third pra®edsd. 11) close to the base

of the parasolenomeritd§); paracoxite IPx) slender and strongly curved, pointing mesad, emerging from a
large, broad coxitedo), abruptly narrowed at midlength (Figs 13, 27-33).

10 11

» 0.5 mm

13

FIGURES 10-13.Ommatoiulus diplurusspecimen from Algeciras, Cadiz, (MNCN/20.07/33E)g. 10: Left promerite,
posterior view, Fig. 11: Right gonopod, mesal view, Fig. 12: Right postgonopod, anterior view, Fig. 13: Right posterior
gonopod, posterior view. Abbreviations: Apical tooth of promeriteal, a2, a3 Processes of distolateral lamella of
solenomeritep: Mesal subapical process of mesomer@e; Coxite F: Fovea,g: Seminal grooveMr: Mesal ridge Ms:
MesomeriteP: PromeritePs Parasolenomerit®x: ParacoxiteS: SolenomeriteT: Rudimentary telopodite.
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Distribution . Granada, (Attems 1903), Cadiz, Algeciras (Verhoeff 1918chs&zophyllum hoplit¢sMalaga,
Ronda (Attems 1952); Algeciras, Tarifa (Brolemann 1928); Sevilla (Bailey and De Mendoncga 1990). Adglitionall
recorded specimens come from Granada and Jaén provinces.

Habitat. Common in grasslands (Bailey and De Mendonga 1990). Also found in oak litter and under small
rocks on clay-loam soil.

0.1 mm
—

FIGURES 14-19.0mmatoiulus diplurusLeft promerite, posterior view, specimens from: Fig. 14 Tahivilla, Cadiz, Fig. 15:
Jaén, Fig. 16: Ronda, Mélaga, Fig. 17: Grazal€aaljz, Fig. 18: Granada, 19: Carratraca, Malaga.
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FIGURES 20-26.0mmatoiulus diplurusRight posterior gonopod, mesal view, specimens from: Fig. 20: Tahivilla, Cadiz, Fig.
21: Jaén, Fig. 22: Ronda, Malaga, Fig. 23: Grazalema, CagiZ&iGranada, Fig. 25: Carratraca, Malaga, Fig. 26: Algeciras,
Céadiz. Abbreviations: al, a2, a3: Processes of distolateral lamella of solenomerite, arrow pointing to messlofro
parasolenomerite, g: Seminal groove, F: Fovea, Ms: Mesienies: Parasolenomerite, Px: Paracoxite, S: Solenomerite.
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FIGURES 27-33.0mmatoiulus diplurusRight posterior gonopod, specimens from: Fig. 27: Tahivilla Cad&tepior view,

Fig. 28: Jaén, paracoxite, posterior view, Fig. 29: Ronda, Malaga, posterior-apical view, Fig 30: Grazalema, Sevilla, mesal-
posterior view, Fig 31. Granada, posterior-apical view, Fig. 32: Carratraca, Malaga, mesal-posterior viewAkigcBas,

Céadiz, posterior view. Abbreviationa2, a3: Processes of distolateral lamella of solenoméFit&;oveaMs: MesomeritePs
Parasolenomerit@®x: ParacoxiteS: Solenomerite.
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Table 2. Gonopod variation in O. diplurus

Locality Tabhivilla Jaen Ronda Grazalema Granada Carratraca Algeciras
(Cadiz) (Malaga) (south of Sevilla) (Malaga) (Cadiz)
Promerite Sinuous Stout Broad, slenderer Sinuous and very Elongate, less Similar to Broad, slenderer
apically slender narrowed apically  specimen from apically

(Figs 10, 14-19)

Mesomerite
(Figs 20-26, 27-33)

Solenomerital
complex
Parasolenomerite

(Figs 20-26)

Process al

Process a2
Process a3

Mesal lamella

Paracoxite
(Figs 27-33)

Lateral margin
abruptly bent mesad
Apex with a series
of processes

Broad

Apically blunt
With large lateral
process

Much longer than
solenomerite

With process on
margin

Present
Pointing distad

Located in middle of

mesal lamella
Fairly small

Large
Scattered serration

Coxite rounded

Paracoxite slightly
broad and long

Lateral margin
gradually narrowed
Apex with very
small tooth

Less broader
Apically blunt
With subapical
serrations

Comparable length
with solenomerite
No process on
margin

Absent

Large

Large
Strongly serrated

Coxite with extra
bulge and
depressed edge
Paracoxite short
and broad

Lateral margin
gradually narrowed
Apex with a big
jagged tooth

Broad

Apically truncate
With small lateral
process

Much longer than
solenomerite

No process on
margin

Present

Pointing laterad
Located at base of
parasolenomerite
Large

Small

Strongly serrated

Coxite rounded

Paracoxite slightly
broad and long

Lateral margin
gradually curved,

Apex with an
acuminate process

Slenderer distad
Apically pointed
With subapical
serrations

Much longer than
solenomerite

With process on
margin

Absent

Large

Large
Strongly serrated

Coxite with extra
bulge and
depressed edge
Paracoxite short
and broad

Lateral margin
gradually bent
mesad

Less broader
Apically pointed
With subapical
serrations

Comparable length
with solenomerite
With process on
margin

Absent

Large
Small
Strongly serrated

Coxite with extra
bulge and
depressed edge
Paracoxite short
and broad

Ronda

Less broader
Apically pointed
With subapical
mesal process

Comparable length
with solenomerite
No process on
margin

Absent

Large

Large
Strongly serrated

Coxite with extra
bulge and
depressed edge
Paracoxite short
and broad

Lateral margin
gradually narrowed
Apex with a big
jagged tooth

Less broader
With small mesal
subapical process

Comparable length
with solenomerite
No process
onmargin

Present

Pointing laterad
Located at base of
parasolenomerite
Small

Small

Scattered serration

Coxite rounded
Paracoxite slightly
broad an long




Comments Hoffman (1975) recorded four subspecie®ofliplurus
1) O. diplurus diplurugAttems, 1903) recorded from Algeciras, Andalusia, Tarifa,
2) O. diplurus hoplites(Schizophyllum hoplited/erhoeff, 1910), described from Province of Cadiz,
Comarca Campo de Gibraltar, Algeciras,
3) O. diplurus appendiculatu@rolemann, 1925) described from Tipasa, Algeria,
4) O. diplurus mauries{Hoffman, 1975) corresponding 8chizophyllum diplurureensu Attems (1952)
from Cadiz province (localities mentioned in Hoffman 1975).

According to Hoffman (1975) the latter subspecies is characterized by: 1) promerite slender and curved—not short
and cuneate as hoplitesbut less bisinuate than diplurus 2) subterminal lateral projection of the mesomerite larger
than in the two others subspecies, 3) processes 1-3 of the opisthomerite different in size and arrangement from those
of hoplites 4) parasolenomerite much longer than the solenomerite, unlike what is observed in the type.

On the other hand, tHeplitessubspecies (see Verhoeff 1910) is characterized by a 1) promerite of similar shape
but more “bumpy” than idiplurus with a longer and more prominent tip. 2) mesomerite curved with two teeth on the
mesal margin compared to the type; 3) solenomerite very simildiptorus but the processes have different
arrangements: the mesal process longer and the lateral-most shorter than in the type, 4) coxa leas gmdmin
paracoxite less curved than in the type.

Having at our disposal an extensive materiaDofdiplurus collected from Andalusia, we examined several
specimens collected in different localities. The conspar of the the gonopodal structures of 7 specimens from
Tahivilla (Cadiz), Jaén, Ronda (Malaga), Grazalema (8gviGranada and Carrtraca (Malaga) (Table 2) clearly
shows thaiO. diplurusis a highly variable species with several morphs. The specimen we examined from Cadiz
perfectly corresponds to Hoffman’s (1975) descriptiomatiriesi,while the sample from Algeciras fits Brolemann’s
(1928) redescription dfioplites Based on geographical provenance, Hoffman (1975) intuitively referred Attems’
record from Ronda tmauriesi The study of fresh material collected in Ronda has proved that Hoffman (1975) was
partly right as the sample from Ronda is also charactebigedparasolenomerite much longer than the solenomerite
and a lateral process on the mesomerite. However the promelifterisnt (Fig. 16), the lateral mesomerital process
is smaller (Figs 27, 29), the apical part of the mesomerite bears small processes (Fig. 29), and the solenomerite shows
different arrangement of the procesaésa?, a3 (Table 2, Fig. 22).

Besides the hitherto described morphotyped.dadiplurus we could cite a number of additional ones: 1) a morph
from Jaén characterized by very stout promerite,esina process on the solenomerite, big processes on the
distolateral lamella, strong serrations on the median laraeltl a very short and broad paracoxite with a strongly
depressed coxal ridge; 2) a morph from Ronda, very similandariesi but with a different promerite and
arrangement of the teeth on the distolateral lamella; 3) a morph from Carratraca which relseptidssn the
structure of the promerite and paracoxite but differs irsibe of the processes of the distolateral edge, absence of
processal and of the lateral process of the mesomerite. Moreover, in some of the studied samples, the
parasolenomerite bears a small process on the mesal margin which has never been reported in previous descriptions.

In the light of this new evidence we regard the distinction between subspeQiediplirusa futile exercise.

The Algerian record o0. diplurus,based exclusively on females and immatures (Brolemann 1925), is here
regarded as uncertain until males are collected from North Africa.

Ommatoiulus dorsovittatus (Verhoeff, 1893)
Figs 34-40

Julus(Hemipodoiuluy dorsovittatusverhoeff, 1893: 157-158, figs 24, 27

Palaioiulus dorsovittatusverhoeff 1894: 157, Taf. VI, fig. 22

Schizophyllum dorsovittatum estrellanierhoeff, 1910: 203—-204, figs VII, 22, 22b, XXlew syn.
Schizophyllum calatravanuBrolemann, 1920: 136-138, figs 11-h8w syn.

Ommatoiulus calatravanunMauriés 1978: 585

Ommatoiulus dorsovittatu¥icente 1985: 323

Ommatoiulus dorsovittatus estrellan¥cente 1985: 323

Material . Type material: SchizophylluntEleutheroiulu$ calatravanunBrolemann, 1920, Espagne, Pozuelo de la
Calatrava, holotype) (MNHN/4539).Non type materiat 2 3J, Andalusia, Jaén, Linares, Ctra. JV-6035 Hacia
La Fernandina, 38°07'25"N, 3°35'52"W, Coll. E. Recuero.
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Diagnosis Most similar toO. armatus O. baileyi n. sp. andD. fuentei(Brolemann, 1920) especially in the
shape of the promerite, and the presence of a voluminous solenomerite with an anterior lobe projecting over a
posterior one, separated by a setose furrow; likar®atusand O. baileyi showing a big, apically expanded
mesomerite and a reduced sinuous paracoxite emerging from a reduced coxite (more reduc&l treileymn.
sp. andO. armatus although striped like the latterDiffering from these species by a bipartite apex of the
mesomerite, and a more protruding anterior lobe of the solenomerite (Babailey) bearing an accessory small
process.

FIGURES 34-38.Ommatoiulus dorsovittatyspecimen from Andalusia, Jaén (Coll. E. Recuero): Fig. 34: Full gonopod
block, posterior view, Fig. 35: Right promerite, posterior view, Fig. Bght gonopod, mesal view, Fig. 37: Left posterior
gonopod, anterior view, Fig. 38: right gonopod, posterior view. Abbrewisitbl: Anterior process of solenomerit:
Posterior process of solenomeritd, c2: Bulges of posterior process of solenomerite,Fovea,g: Seminal groovek:
parasolenomeritelo: Lateral lobe of promeriteMr: Mesal ridge,Ms: Mesomerite,P: Promerite,Px: Paracoxite,S:
SolenomeriteT: Rudimentary telopodite.
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Description. Male: L: 32 mm, H: 3.0 mm, 46 PR+1 AR+T. Colour pattern clearly annulated with chestnut-
brown and black. Prozonites blackish on the lateral sides, metazonites chestnut brown posteriarfyoldiém
glow, dorsum with semilunate whitish markings on prozonites, crossed by a series of triangular black spots;
metazonites golden brown; legs tawny-brown; head and telson dark. Telson: anal valves with a row o&short set
on the margin, a submarginal row of longer ones, and 4-5 setae on the disc; subanal scale triangular, blunt and
setose; preanal ring with a protruding caudal projection with 2—2 setae and bearing an upturned hyaline process.

Gonopods: PromeriteP] (Figs 34, 35) broad at the base, distally narrowing, lateral margin expanded in a
rounded lobel¢) incised in the distal third; mesal ridgdr() fusing with the mesal margin, the latter making a thin
fold; rudimentary telopdite smalllj, located basally, close to the mesal ridge. Posterior gonopod: mesomerite
(Ms) broad, hook-shaped (Figs 34, 37, 40), apically bifurcating into a short mesal process pointing posterodistad
and a longer curved one pointing laterad; solenomeSjtevpluminous, with an anterior processl) projecting
over a posterior procesb?) (Figs 36, 38, 39, 40); procebs (Fig. 39) large, slightly shorter than mesomerite,
with a median groove and covered with spikes all over the surface, apical part expanded anteroposteriorly into
hammer-shaped process with the head bearing a small leaf-like horizontal process (F)gard®:the lower
margin fringed with a large number of downturned spikgposite side voluminous with uneven surface; process
b2 composed of two bulges], c2) separated by a shallow incision and a small slender process directed upward,
probably the parasolenomerite) (Figs 38, 39, 40) . Seminal groo\@ (Figs 36, 39) running from the foveR)(
located in the basal part of the solenomer8eUp to the top of proces®€d). The two main processes of the
solenomerite separated by a deep cavity extensively covered by spikes; par&Qxaedll, shorter than the
solenomerite, emerging from a broad coxa, sinuous, tapering distad and bearing regular transverse striae (Figs 34,
38, 40).

Distribution . Known from Portugal where the species was described twice: from the North (Verhoeff 1893a)
and from Sierra de Estrela (Verhoeff 1910). Here, the species is moreover recorded from Spaih,Reial
(Brolemann 1920, aSchizophyllum calavatranypEstremadura (Kime, personal communication) and for the first
time from Jaén in Andalusia.

FIGURES 39-40. Ommatoiulus dorsovittatysspecimen from Andalusia, Jaén (Coll. E. Recuero): details of posterior
gonopod: Fig. 39: distal part of solenomerite, Fig. 40: apical viewosfepior gonopod. Abbreviationsl, c2: Bulges of
posterior process of solenomeritsl; Anterior process of solenomerite2 Posterior process of solenomerite,Seminal
groove k: Parasolenomeritdf,: Leaf-shaped procedsls: MesomeritePx: Paracoxite.
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Comments Verhoeff (1893, 1910) consecutively describ@dlus dorsovittatusand the subspecies
Schizophyllum dorsovittatum estrellanunom Portugal. Both agree in having a broad promerite becoming
slenderer distad with no extension of the mesal ridge; alpdistally bipartite mesomerite with a short, upturned
mesal process and a longer lateral one bent in a hook-manner; a voluminous solenomerite with two bulgy processes
marginally bearing spikes and short setae, a distal process protruding over a more basal process, the latter lodging
the seminal groove; a sinuous paracoxite with transverse striae, shorter than the solenomerite.The subspecies
estrellanumdiffers fromdorsovittatus sin the shape of the distal process of the mesomerite, which is stouter and
more bent downward; the distal process of the solenomerite is thicker and strikingly more protruding.
Unfortunately Verhoeff gave no complete illustrations for both described taxa but only the posteriof the
promerite and the posterior gonopods @rdorsovittatusvhich seem a little distorted (Verhoeff 1893a, figs 24,

27) and a different view of an isolated mesomerite, solenomerite and paracoxite for the subspetmsum
(Verhoeff 1910, figs 28, Abb. VII, Abb. XXI) which doesn’t allow one to discern with certainty the cited
differences fromdorsovittatus s.s.The subspeciesestrellanumis therefore here synonymised und@c
dorsovittatus

Schizophyllum calatravanurdescribed by Brolemann (1920) from Ciudad Real, was another species
comparable witlD. dorsovittatugpresenting similarly shaped promerite (with less broad lateral margin, Brolemann
1920, fig. 11) and posterior gonopods with a hook-shaped mesomerite apically bifuracte; a voluminous
solenomerite showing all the processes describ€l oorsovittatugsee Brolemann 1920, figs 12—13). The main
difference consisted of the absence of the paracaxitdhe interpretation and drawings of Brolemann (see
Brolemann 1920, fig. 12). However, the study of the type material revealed the presence a paracoxite, which is, like
the rest of the processesysolutely similar t®. dorsovittatusleaving no doubt the8. calatravanunis a junior
synonym ofO. dorsovittatus

Ommatoiulus fuentei (Brolemann, 1920)
Figs 41-46

SchizophylluniEleutheroiulu} FuenteiBrolemann, 1920: 132-136, figs 7-10
Ommatoiulus fuenteMauriés 1978: 585, Vicente 1985: 323

Material . Type material: Schizophyllum(Eleutheroiuluy Fuentei Brolemann, 1920, Espagne, Pozuelo de la
Calatrava, holotypel (MNHN/7538).Non type material 2 3¢, Cérdoba, El Patriarca, 37°54'38"N, 4°48'33"W,
alt. 214 m, 7.xi.2011, M. Baena leg. (ZMUC)Z1 1 @, 4 km W La Carolina, Jaén, 38°17'08”N, 3°39'11"W, E.
Recuero leg(ZMUC).

Diagnosis Most similar toO. dorsovittatus O. armatus and O. baileyi n. sp.; differing, however, by a
voluminous coxite, a long slender paracoxite and a slender additional process emerging from the mesomerite basis.
Description. Males: L: 36 mm, H: 3.0 mm, 48 PR+1 AR+T. Females: L: 42 mm, H: 4.0 mm, 48 PR+2 AR+T.

Colour alternately purple-brown, yellowish, marbled witack and purple brown. Prozonites yellowish marbled

with black spots, dorsally paler, metazonites chestnut torawteriorly darker, legs purple, head dark brown and

telson blackish, dorsum with a thin, dark mid-dorsal line. Telson: anal valves with 1 marginal row of shoat setae,
submarginal row of longer ones and 4-5 setae on the disc; subanal scale triangular, pointed and setose; preanal ring
with a protruding caudal projection bearing a small hyaline process and 2—-2 setae on the lateral sides. Gonopods:
Promerite P) (Figs 41, 42) broad and short. Mesal ridlye Y making a fold running along the margin up to the

apical part; lateral margirLfn) broader distally, expanding into a lateral lobe; apical margin protruding mesally

into a rounded apetap); the latter separated from the apical margin by a natghriidimentary telopoditeT()

small, located basally. Posterior gonopod (Figs 42—-46): Mesomisdd@ng, basally broad, gradually narrowing

distad into a hook-shaped apex strongly bent posterolaterad, accompanied by a slender and acuminate process
emerging from the same basis and pointing apiegdFigs 41, 43, 46); solenomerite complex and voluminous,

with accessory branches, the main proc&ssdmprising a distal lobe folded mesolaterally and bent apically; tip
protruding into two acuminate processes pointing posterolatdiad?) (Figs 44, 46), inner margins of the fold

bearing several rows of spikes running all along the process (Fig. 45). The latter posteromesally connected to a
lower, marginally serrated lamella covered by numerous spikes, connected to a mesal, elongate and slender
parasolenomeritePg). Fovea F) (Figs 41, 46) lodging mesally in the base of the solenomerite giving rise to the
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seminal grooveq) (Fig. 41). The latter running mesolaterad up to the lamella, before entering therocaiss|$)
along the serrated margins and opening between the two apical processes.Go)xikegé 43—46) broad and
rounded, somewhat reminding ©f diplurus paracoxite ®x) slenderer and more elongate.

42

FIGURES 41-44. Ommatoiulus fuentegpecimen from Andalusia, Cérdoba (ZMUC): Fig. 41: Left gonopod, mesal vigw, Fi
42: Right promerite, posterior view, Fig. 43: Right posterior gonopotkro-lateral view, Fig. 44: Right posterior gonopod,
posterior view. Abbreviationsp: Apical lobe of promeriteCo: Coxite,d1, d2: Apical processes of solenomerite,Foveag:
Seminal groovel.m: Lateral marginMr : Mesal ridge Ms: Mesomeriten: Notch, P: Promerite Ps Parasolenomeritéx:
Parasolenomerit&: SolenomeriteT: Rudimentary telopoditey: Process emerging from mesomerite basis.
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FIGURES 45-46.0mmatoiulus fuentegpecimen from Andalusia, Cordoba, M. Baena leg. (ZMUC), details of the posterior
gonopods: Fig. 45: distal part of posterior gonopod, posterior vigw4b: apical view. Abbreviation€o: Coxite,d1, d2:
Apical processes of solenomerife, Fovea,Ms: Mesomerite,Ps. ParasolenomeritePx: Paracoxite,S. Solenomeritew:
Process emerging from mesomerite basis.

Distribution . Hitherto known from Ciudad Real (Type locality, Brolemann 1920), also recorded from Badajoz
Province in Estremadura (Kime, Personal communication) and here for the first time recorded in Andalusia in
Cérdoba and Jaén.

Habitat. Abundant in litter of shrub witHalimiumspp., also found on roadway (Bailey and De Mendonga 1990).
Comments Ommatoiulus fuentdias a unique feature in the structure of the gonopods which consists in the
presence of an accessory process, slender and acuminate, emerging from the same basis as the mesomerite. Th
latter process was interpreted as a ‘possible paracoxite’ by Brolemann (1920) in the original description of the

species (see fig. §a) while what he (Brolemann 1920) described as ‘an apical continuation of the coxite’ is what
we conventionally consider as paracoxite.

Ommatoiulus hoffmani Akkari & Enghoff n.sp.
Figs 47-50

Material . Holotype : 1 &, Andalusia, Almeria, Rodalquilar, 36°51'16"N, 2°02'25"W, dry rocky hill, under stones,
22.iv.2008, H. Enghoff, Y. de Jong, K. Mohr leg. (ZMU@Rgratypes 3 ¢ %, 2 immatures, same data as holotype,
H. Enghoff, Y. de Jong, K. Mohr leg. (ZMUC).

Diagnosis Most similar toO. nigerandO. ibericusbut differing in the apical part of the solenomerite bearing
blunt serrations on the anterior process devoid of a subapical ‘claw’ (@likege) and a longer mesal process
lodging the seminal groove (unlikg. ibericug.

Etymology. Species named in honour of the late Richard L. Hoffman (1927-2012), in recognition of his
immense contribution to our knowledge of millipede taxonomy.

Description. Male: L: 25 mm, H: 2.5 mm, 50 PR+2 AR+T. Female: L: 32 mm, H: 3.0 mm, 49 PR+2 AR+T.
General colour grayish brownish. Prozonites tawny breputtered with black on the lateral sides, condensed as
black spots at ozopore level, metazonites light brown anteriorly, much darker to black posteriorly. Amieplieae
brown; collum and head grayish marbled with yellow in the center, mouthparts yellowish. Dorsum with a thin mid-
dorsal line. Legs light brown. Anal valves, subanal saatikpreanal ring yellowish, densely sputtered with black.
Metazonites with regular striation and short slender setae on the posterior margin, ozopores opening at a distance
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FIGURES 47-50.0Ommatoiulus hoffmam. sp., holotype: Left posterior gonopod: Fig. 47: Meso-posterior vieyy, 48:
Posterior view, Fig. 49: Mesal view, Fig. 50: Apical view. Abbreviatigxps: Anterior jagged lamella of solenomeritslp:
Anterior lobe of paracoxitdyr: Blunt round proces$t: Blunt teethCn: Conical process of solenomeri@&p: Conical process
with opening of seminal groové;: Fovea,g: Seminal groovehl, h2: Apical hooks of mesomeritgl,; Jagged lamella of
solenomeriteMs: Mesomeritenol: Notch of solenomeritd®x: ParacoxiteS: Solenomerite.
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ca. their diameter behind suture, suture complete, curving at ozopore level. Telson: Preandi angetiuding
caudal projection bearing several setae and a small hyaline tip; anal valves with a marginal row of short setae, a
submarginal row of longer ones and 5-6 setae on the surface, subanal scale triangular with a blunt tip beraing
numerous setae. Gonopods: Promerite sub-rectangular, resembling Ghabaxfnain. sp.(cf. Fig. 3). Posterior
gonopod (Figs. 47-50): Mesomeritel§) simple, longer than promerite, uniformly slender and slightly curved
distad, apically bearing 2 small hooksl( h2) (Figs 49, 50); solenomerite (S) broad at the base with a jagged
lamella {I) (Fig. 49) at the anterior margin, only slightly narrowed at midlengthalflisgxpanded, asymmetrical
and ramified into 1) a posterior lower pointed, strongly serrated, conical pr@&mesé-{gs 48-50), 2) a blunt
rounded proces®$() (Fig. 50), 3) a small concial proce€p] (Figs 48-50) folded and lodging the opening of the
seminal groove (Figs 47, 49), 4) an anterior lamella with jagged su##jge geparated from the rest by a deep
narrow notch rfo1), apically narrowed, protruding in several small blunt tebth (Fig. 50). Seminal grooveg)
running posteriorly from the fove&), located at the base of the solenomerite, up to pragsBaracoxite Fx)
stout, of the same length as the solenomerite, broadened distally with a biglfpben(the anterior margin (Fig.
47), subapically strongly narrowed, projecting into a thickened apical triangular process pointing mesad.
Distribution . Known only from the type locality in Almeria, Andalusia.
Habitat. Found in dry habitat, under stones.

Ommatoiulusilicis (Brélemann, 1896) n. comb.
Figs 51-54

SchizophyllungBothroiulug ilicis Brélemann, 1896: 9-11, figs XXIII, XXV
SchizophyllungBothroiulug nivale Schubart, 1959: 485493, figs 7-R8syn.
OmmatoiulugBothroiulug nivalis: Mauries 1969b: 133

Ommatoiulus nivalisMauriés 1978 : 585

Ommatoiulus nivateVicente 1985 : 324

Material . Type material: Schizophyllum(Bothroiulug ilicis Brélemann, 1896, Pyrénées Orientales, holotype
(MNHN/772), Schizophyllum corsicuBrolemann, 1902, Ariadne, Ajaccio, Corse, holotyp€MNHN/1132).

Non type material: 1 4, 12, 3 immatures, 3 juveniles, Sierra de Grazalema, Sierra de Blanquilla (western Sierra
del Palo), road from Cortes de la Frontera to Benaojan, southern Barriada de la Estacion Valley des Chapi,
36°39'30"N, 5°18'10"W, small valley, moist, dense shrulgahlitter, 4.ii.2008, H. Reip & K. Voigtlander leg.
(ZMUC); 1043, 829, Sierra Nevada, alt. 2500-3000 m, 14.vii.1979, Osella-Bellol leg. (ZMUEY 643 2, 1
immature, 1983, Sierra Nevada Mte. Veleta, 10.viii.1981, alt. 3300 m, Feraci leg. (ZMUC).

Diagnosis One of the most slender and elongate species of the @enenatoiulusvith a characteristic colour
pattern dark brown contrasted by a pale whitish dorsal longitudinal strilgeapi@nnae, mouthparts and legs.
Gonopods most resemblir@. corsicus(Brolemann, 1903) in the general shape of the gonopods but differing in
the shape and orientation of the apical process of the solenomerite: strongly serrated and pointing apically in
corsicuswhile more simple and downturned@ ilicis.

Descriptive notes Gonopods: Promerite (Fig. 51) uniformly slender, long, tapering distally, ending in a
pointed tip bent posteriad; rudimentary telopoditedonspicuous, rounded and located basally close the the mesal
margin. Posterior gonopod: Mesomerikés) shorter than promerite, uniformly broad, apically narrowing, ending
in a blunt downturned apex; solenomeriBg gtout with a broad basal part (Fig. 54), strongly narrowed in the distal
third;seminal grooved) running from the foveaH) up to the apical margin of the solenomeri® (Fig. 53),
opening in a folded rounded lobkeb() (Figs 52, 53) connected to an anterior triangular serrated progegs (
paracoxite Px) almost of the same length as the mesomeritet, gttvangly narrowed and curved distally, apically
expanded vertically in an asymmetrical ovoid process (Figs 52-54).

Distribution . Known from France: the Oriental Pyrenees (Brélemann 1896) and Spain: Sierra de Grazalema,
several localities in Sierra Nevada (see also Schubart 1959, Mauriés X968hjlisthus represents a disjunct
mountaneous distribution Andalusia/The Pyrenees.

Habitat. Reported from dense shrub, in leaf litter.

Comments Mauriés (1969b) stated th@ corsicus andO. ilicis described from Corsica and The Oriental
Pyrenees, respectively, are morphologically the closest spedi@sriwalis The gonopods of the three species
share in fact great similarities i.e. 1) a basally paraildtd promerite, tapering distlly into a pointed apex and
posteriorly bearing an apical tooth, 2) a simple mesomerite, slightly hooked and bent, 3) a basally broad
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FIGURES 51-54. Ommatoiulus ilicis,specimen from Andalusia, Sierra Nevada, Osella-Bellol leg. (ZMUC): Fig. 51:
Promerite, Fig. 52: Right posterior gonopod, apical view, Fig. 53: Righegmsgonopod, mesal view, Fig. 54: Posterior
gonopod, posterior view. Abbreviatiors: Fovea,g: Seminal grooveMs: MesomeriteLb: Apical lobe of solenomerit&x:
ParacoxitesS: SolenomeriteT: Rudimentary telopoditélp: Serrated apical process of solenomerite.
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solenomerite, narrowing distally, apically with a rounded lobe and a pointed process on either sidegenfitige

of the seminal groove. Examing the holotypeDofilicis revealed that it strinkingly resembl@s nivalisin being

unusually elongate and slender with more than 60 podous rings and in showing the same dark colour pattern with a
pale longitudinal dorsal stripe. Brélemann (1896) did stress the fact that even if the gondpoilisisfare typical

for Ommatoiulusthe species differs from its congeners in the external morphology, resembling more the genera
Tachypodoiulusand Julus This applies toO. nivalis as well, outstanding in being one of the most slender
Ommatoiulusspecies. The study of the holotypedfilicis left no doubt that Schubart’s species is actually a junior
synonym ofO. ilicis, which is the valid name of the species.

Ommatoiulusinconspicuus (L. Koch, 1881)
Figs 55-60

Julus inconspicuuk. Koch, 1881: 673—674

Julus nigritarsisL. Koch, 1881: 674

SchizophyllungBothroiulug ibizianumVerhoeff, 1924: 107-108, figs 12-14
Ommatoiulus inconspicuuEnghoff and Vicente 2000: 195-196

Material. 13, 529, 1 immature, Andalusia, Almeria, El Palmer, 28.xii.1969, J. Alvarez leg. (MNCN).

Diagnosis Most similar t0O. niger O. ibericusandO. hoffmanin. sp., differing from these species by having
the paracoxite distally constricted in an much slender apical part with a clavate tip and by theestfuttte
solenomerite which has a very broad anterior lamella curved laterad and bearing strong apical serrations.

Description. Male: L: 32 mm, H: 2.7 mm, 50 PR+2 AR+T. Females: H: 3.5-4.3 mm, 47 PR+1-2 AR+T.
Colour yellowish, faded after a long stay in alcohol. Telson: anal valves with 1 marginal row of short serate, a
submarginal row of longer ones and 3—4 setae on the disc; subanal scale triangular and setose; preanal ring with a
short caudal projection bearing a small hyaline process and 2-2 setae on the lateral sides and 3—4 on the tip.

Gonopods: Promerite (Fig. 55) sub-rectangular with an apical lateral digit-shaped pfgeseghich is
rounded, very prominent, and truncate at the level of the apical natghngesal ridge (Mr) uniformly broad,
distally protruding and folded; rudimentary telopodit§ €onspicuous, triangular and located distally. Posterior
gonopod: MesomeriteMs) (Figs 56-58) simple, longer than promerite, uniformly slender, apically bent anteriad
and bearing two small apical small hook4,(h2) (Fig. 57); Solenomerite5] broad at base, with a jagged lamella
(I bordering anteriorly the process and rising at midlength as a serrated edge (Fig. 56); solesbghdsite
narrowed at this level, then distally expanded in broad, laterally folded &awiglth is ramified into 1) a posterior
blunt, strongly crinkly conical proces€1f) bearing scattered spikes in the apical part (Figs 59, 60), 2) a small,
apically pointed conical proces€ff) lodging the opening of the seminal groove (Figs 59, 60) 3) an anterior
lamella @Als) with jagged surface (Figs 57-59), marginally serrated with strong spines and bearing subapically a
big curved spineStl). Seminal grooveg) running posteriorly from the fove&)located at the base up to process
Cp (Fig. 56). ParacoxitePi) stout, strongly constricted in the apical third, protruding in a hammer-like process
with a clavate apex curved mesad (Figs 57, 58).

Distribution. O. inconspicuousvas described from the Balearic Islands: Menorca (L. Koch 1881), Ibiza
(Verhoeff 1924), Cabera, lbiza, Menorca and Menorca (Enghoff and Vicente 2000). It has also been recorded from
the Spanish mainland, however, without accurate locality information (Enghoff ancte/i28@00). The present
record from Almeria, Andalusia, thus constitutes th& firecise record of the species from continental Spain.

Habitat. Recorded from pine forest on sand dunes and stony-gravelly ground, scattered bushes, garrigue
vegetation on limestone (Enghoff and Vicente 2000).

Comments This species was described twice by Koch (1881Jusiss inconspicuusind Julus nigritarsis
both from Menorca (Balearic Islands), based on external morphology of female specimens. Enghoff aed Vicent
(2000) examined type specimens of Koch’s two nominal species and synonymized botl.uimdenspicuus
Schizophyllum ibizianunverhoeff, 1924, described from another Balearic Island, Ibiza, they found to be yet
another synonym of the same species.
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FIGURES 55-58. Ommatoiulus inconspicuuspecimen from Andalusia, Almeria (MNCN): Fig. 55: Right promerite,
posterior view, Fig. 56: Right posterior gonopod, meso-posterior view, Fig. 57 (Rigterior gonopod, lateral view, Fig. 58:
Right posterior gonopod, apical view. AbbreviatioAts: Anterior jagged lamella of solenomeritén: Conical process;p:
Conical process with opening of seminal grodvg; Digit-shaped apex of promerite; Fovea,g: Seminal groovehl, h2
Apical hooks of mesomeritg|: Jagged lamellaMs: Mesomerite,no: Apical notch of promeritePx: Paracoxite,S:
SolenomeriteStl: Big acuminate tooth on solenomerite,Rudimentary telopodite.
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FIGURES 59-60. Ommatoiulus inconspicuusspecimen from Andalusia, Almeria (MNCNJig. 59: apical part of
solenomerite and paracoxite, Fig. 60: Close up of apical part of solenomerite. Abbrevidgoisiterior jagged lamella of
solenomeriteCn: Conical process;p: Conical process with opening of seminal groazeSeminal grooveMs: Mesomerite,
Px: ParacoxiteS: SolenomeriteStl: Big acuminate tooth on solenomerite.

Ommatoiulus jaenensis Akkari & Enghoff n.sp.
Figs 61-64

Materiel. Holotype: 1 &, Andalusia, Jaén, Sierra Cazorla, Cabarias, alt. 1900 m, 26.iv.1986, Meregalli leg.
(MCSNV). Paratypes 3 99, same data as the holotype, Meregalli leg. (MCSNV).

Diagnosis Similar toO. baenain. sp. in the general shape of the gonopods but characterized by a slenderer
promerite with a more protruding lateral apical process, a slenderer mesomerite devoid of subapical processes, and
details in the distal part of the solenomerite showing additionally a subapical 8tptlan acuminate curved
processéc) and an anterior saw-like process (not with a pointed tip @s rmenan. sp.).

Etymology. The species epithet refers to the type locality of the species, the province of Jaén.

Description. L: 25 mm, H: 2.1 mm, 53 PR+1 AR+T. Females: L 28.5-37.5 mm, H: 2.7-4.1 mm, 50-53 PR+2
AR+T. General colour yellowish, perhaps faded after a long stay in alcohol, dorsum greyish with a thin black
longitudinal line, lateral sides below the line of the ozopores yellowish. Head: dark brown on the occipital part,
yellowish toward the labral zone. Labral margin and mouthparts bright yellow. Eyes composed of ca. 34 black
ocelli in 9 vertical rows. Prozonites pallid greyish; metazonites yellow showing a reguddiosiriozopores
rounded, opening behind the suture; the latter rectilinear, sometime curving at ozopore level.

Telson: Preanal ring yellowish with a caudal projection bearing 2+2 setae and a hyaline tip; subanal scal
setose; anal valves yellowish with 5-6 setae on the surface, a marginal row of several short setae and a submarginal
row of longer ones.

Gonopods: Promerite (Fig. 61) subrectangular (comparab®® tmaenaj but narrower and more elongate,
apically protruding in a lateral slender digit-shaped procBgy; (mesal ridge Nir) broad, apically folded and
protruding but not extending beyond the apical margin. Rudimentary telopdditeofispicuous, triangular,
located distally. Posterior gonopod (Figs 62—64): Mesomevi® @ simple rod, uniformly broad and slightly
longer than promerite (Figs 62, 63), straight, bearing no apical projections; soleno8)driteafl at base,
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FIGURES 61-64.0Ommatoiulus jaenensis. sp., holotype: Fig. 61: Left promerite, posterior view, Fig. 62: Left posterior
gonopod, antero-mesal view, Fig. 63: Left posterior gonopod, posterior view, &igefh solenomerite, details of distal
lamella, posterior view. Abbreviationac: Acuminate process of solenomeri@n: Conical process of solenomerit@g:
Digit-shaped process of promerite, Fovea,g: Seminal groovejl: Jagged lamella of solenomeritdr : Mesal ridge Ms:
Mesomerite,Px: Paracoxite,S: SolenomeriteSt: Submarginal tooth of solenomerit8wp: Saw-like posterior process of
solenomeriteT: Rudimentary telopoditd,g: Triangular folded process of solenomerite.
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constricted at midlength and strongly expanded distally as broad lamella bent laterad (Fig. 62); basal surface of
solenomerite thickened and serrated anteriorly, bearing several spines protruding in an anteromesainekmed |
(jI) to midlength of the process (Fig. 62); distal part complex, ramified into: 1) a conical préogdsearing
several striae on the surface, 2) a mesal folded protg¥dodging the opening of the seminal groove and with
two pointed tips pointing apicad, 3) a strong submarginal t&ith4) an acuminate curved, serrated procass (
pointing laterad, and 5) a posterior, saw-like proc8sg) bearing asymmetrical strong teeth. Seminal grogye (
running posteriorly from the fove&) located at the base up to procégs(Figs 62, 64). Paracoxit®X) stout, of
the same length as the solenomerite, with irregular anterior margin, uiforoad and apically strongly bent
(Figs 62, 63).

Distribution . Known only from the type locality in Jaén, Andalusia.

Ommatoiulus kimei Akkari & Enghoff n.sp
Figs 6568

OmmatoiulusSP.3: Bailey and De Mendonga 1990

Material . Holotype : 1 4, El Salado, Sierra de la Cérdoba, Santa Maria de Tassieria, 37°56'04"N, 4°55'54"W, 511
m, 4.xii.2011, M. Baena leg. (ZMUCParatypes: 1 ¢, El Salado, Sierra de la Cérdoba, Santa Maria de Tassieria,
37°56'04"N, 4°55'54"W, alt. 511 m, 4.xii.2011, M. Baena;ldgd, Andalusia, Sevilla, ca. 20 Km South
Guadalcanal, in cork-oak litter, 14i. 1986, P.T. Bailey leg. (ZMUC), &, 2 29, 1 subadult, Andalusia, Cérdoba,

near gardens of Alcazer do Reis, 31.x.1987, P.T. Bailey leg. (ZMUC)3EX ¢, 34 Km N. of Cérdoba, in litter of
Cistus, 31. xi. 1987, P.T. Bailey leg. (ZMUC).

Diagnosis Most similar toO. niger O. ibericusandO. hoffmanin. sp. but differing from these species by a
slender protruding apical mesal process on the promerite, a long subapical process on the mesomerite, and
similarly long acuminate posterior and mesal processes on the mesomerite.

Etymology. Species named in honour of Desmond Kime gogaition of his multi-decade devotion to the
study, especially mapping, of the European millipede fauna.

Description. Male: L: 25 mm, H: 2.3 mm, 50 PR+2 AR+T. Female: H: 3.4 mm, 54 PR+1 AR+T. General dark
brown-blackish. Head and collum light purple-brown, mouthparts yellowish. Prozonites brownish, moderately
sputtered with black below the line of ozopores, dorsally dominantly black with yeilomasbling on the lateral
sides, metazonites chocolate brown, slightly lighter posteriorly, dorsum with a thin black mid-dorsal line
Metazonites with regular striation and scattered setae on the posterior margin, ozopores openingie¢ aalista
their diameter behind suture; latter complete, curving at ozopore level.

Telson: Preanal ring with a protruding caudal projection and upturned hyaline process; anal valveswvith a ro
of short setae on the margin, a submarginal row of longer ones and ca. 5 setae on the surface; subanal scale
triangular, pointed and setose, preanal ring with 3—4 setae laterally and several on the tip.

Gonopods: Promerite (Fig. 65) sub-rectangular with two apical projections: a lateral digit-dbgpga¢ess
which is rounded, very prominent and with a coarsely scaly surface, and a mesal slender Mmp)xé&gzeting
apically, both separated by a deep notoh);(mesal ridge uniformly broad, distally protruding in a small lobe;
rudimentary telopoditeT() conspicuous, cylindrical, located distally. Posterior gonopod (Figs 66—68): Mesomerite
(Ms) simple, longer than the promerite, uniformly slender, apically bent anteriad and bearing a smdikhpok (
pointing anterobasad and a much longer acuminate hook (broken in the fid@ejlifected mesoapically (Figs
66, 67); SolenomeriteS] broad at the base with anteriorly a jagged lamglgKig. 66), only slightly narrowed at
midlength, distally expanding in broad lamella ramified into 1) a posterior conical, blunt and strongly serrated
process €n), 2) a longer lamellar procesknp) (Figs 66, 67) lodging the opening of the seminal groaye (
folded and apically tapering, and anteriorly connected to a small concial pr@pgs8)(an anterior lamelld)
with jagged surface, separated from the rest by a deep notch, marginallydsanctpically acuminate with the
tip of the same length abnp) (Fig. 68) . Seminal groove) running posteriorly from the fove&) located at the
base up to procesSp (Fig. 67). ParacoxiteP¥), stout, slightly longer than solenomerite, gradually narrowed
distally and apically bent and projecting into a triangular process pointing mesad (Fig. 67).

Distribution . Known from Cérdoba and south of Sevilla, Andalusia.

Habitat. Litter of Quercus subeforest and shrub witBistusspp.(Bailey and De Mendoncga 1990).
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FIGURES 65-68.0mmatoiulus kimai. sp., holotype: Fig. 65: Left anterior gonopod, posterior view, FigRéft posterior
gonopod, antero-mesal view, Fig. 67: Right posterior gonopod, mesal view; Fig.t&& dEapical part of solenomerite,
mesal view. Abbreviation€Cn: Conical processCp: Conical process with opening of seminal groodg; Digit-shaped
process of promerité;: Fovea,g: Seminal groovehkl, hk2: Apical asymmetrical hooks of mesomeritkZ broken),jl:
Jagged lamelldmp: Lamellar procesdp: Anterior lamella of solemomeritdlp: Mesal apical process of promeritds:
Mesomeriteno: Apical notch of promeriteRx: ParacoxiteS: SolenomeriteT: Rudimentary telopodite.
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Ommatoiulus moreleti (Lucas, 1860)

Julus moreletLucas, 1860: 96-97

Julus moreletiPorat 1870: 820-822, pl. 2 figs 9—10 and 1894: 56, pl. 5 figs 9-10
Julus lusitanicuskarsch, 1881: 19-20

Julus karschMerhoeff, 1892: 380

Hemipodoiulus KarschiMerhoeff 1892: 380

Palaioiulus(Mesoiulu3 Karschi Verhoeff 1894: 157-158, figs 1621
Archiulus(Hemipodoiuluy moreleti Attems 1928: 291-293, plate XVIII, figs 427-432
Schizophyllum moreletBrolemann 1921: 182

SchizophylluniEleutheroiulu} karschi Machado 1946: 19-20

Schizophyllum moreletiohmander 1955: 51-53, Mauriés 1964: 441, Schubart 1966: 23-32, figs 12—20, map 1
OmmatoiulugHemipodoiulu} Karschi Ceuca 1974: 520

Ommatoiulus moreletMauriés 1975: 128

Ommatoiulus moreletiVicente 1985: 324

Diagnosis Most similar tdO. lienharti(Brolemann, 1921) an@. bipartitus(Verhoeff, 1910) differing in the shape
of the promerite and distal part of paracoxite. The taxonaiaitis and relationship of these three species will be
clarified in a subsequent work on the genus.

Distribution . O. moreletiis indigenous to continental Portugal and Spain and has been introduced to several
Atlantic Islands, South Africa and Australia.

Habitat. In Portugal, recorded in the litter Binus and Quercusforests (Bailey and De Mendoncga 1990),
collected in the litter of varied forests respectively dominate®ibhysspp.,Quercus subelUlex densusandQ.
cocciferg andQ. coccifera(Baker 1984). In South Africa, Cape Town, recorded from varied types of natural
habitats (see Schubart 1966) and mentioned as very common in gardens (Attems 1928), regarded as a pest of sever:
nuisance infesting several vegetables and fruits in southeastern Australia (Baker 1984).

Comments.The first record ofD. moreletifrom continental Spain was made by Ceuca (1974) who recorded
the species from Zaragoza and Teruel. The same record was subsequently repeated by Mauriés (1975) and Vicente
(1985). More recently, Bailey and De Mendonga (1990) whdietl the distribution of this species in relation to
other Ommatoiulusspecies in the southwestern Iberian Peninsula gave further reco@snudreletifrom the
southwestern coastal plain up to Doflana National Park at the mouth of the Rio Guadalquivir, south of Sevilla.

Intraspecific variation o©D. moreletiwas studied in Portugal (Baker 1984) and South Africa (Attems 1928,
Schubart 1966).

Ommatoiulus niger (Attems, 1952)
Figs 69-71

Schizophyllum nigrumttems, 1952: 359-361, figs 41-44
Ommatoiulus nigerMauriés 1978: 585
Ommatoiulus nigrusvicente 1985: 324

Material . Type material: Schizophyllum nigrumAttems, 1952, holotype, slide preparation of the gonopods
(NHMW/3138).Non type material 1 4, Andalusia, Cadiz, North side of Grazalema between Zahara de la Sierra and
Grazalema in the mountain area of Los Cambroneros aBavganta Verde, 36°48'N, 5°23'W, alt. 680 m, under
stones, 6.ii.2008, H. Reip & K. Voigtlander leg. (ZMUC)J#Z, 2 92, Andalusia, S. Sevilla, Estepa, in litter of low

bush on rocky hillside, 3.vi.1987, P.T. Bailey 1gMUC). 4 37, 1992, Andalusia, Almeria, Calar Alto, Sierra de

los Filabres, alt. 2100 m, 16.iv.1969, E. Ortiz ®INCN); 1 3, ca. 20 km south of Granada, near Suspero del Moro,

in litter under a bush on rocky scrubland, 30-1000 m, 14.x.1986, P.T. Bailey leg. (ZMUC){ 11 ¢, Serrania de
Ronda, 2 Km north Ubrique on Grazalema road, in soil, under grass between limestone stones and pebbles, alt.
1000-1500 m, 16.x.1986, P.T. Bailey leg. (ZMUC){ 1Estepa, in olive litter on rocky hills, 2.xi.1987, P.T. Bailey

leg. (ZMUC). 284, 292, Sierra de la Pandera, alt. 1873 m, Valdepefias, Jaén, 37°37'51"N, 3°46'21"W, alt. 1790 m,
11.iii.2012, L. Vergara leg. (ZMUC);d4, Sierra de Baza, Prados del Reyai@da, 37°22'25"N, 2°51'01"W, alt. 2020

m, 2.iv.2012, M. Baena leg. (ZMUC); 4, 3 99, 1 immature, Cima de Parapanda, lllora, Granada, 37°18'15"N,
3955'41"W, alt. 1576 m, 20.ix.2011, A. Castro Tovar leg. (ZMUC};2 1799, Sierra del Ahillo, Alcaudete Jaén,
37°36'02"N, 4°01'28"W, alt. 1252 m, 10.iii.2012, M. Baena leg. (ZMUC).
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Diagnosis Most similar t0O. albolineatus parvyg. ibericusandO. hoffmanin. sp. in the general shape of
the gonopods, different fro@. a. parvusby the shape of the paracoxite and frombericusandO. hoffmaniby
the distal part of the solenomerite.

FIGURES 69-71.O0mmatoiulus nigespecimen from Andalusia, Estepa (ZMUC) (except 69): Fig. 69: Slide preparation of the
holotype (NHMW), Fig. 70: Right posterior gonopod, apiScal vievg. F1l: Right posterior gonopod, apical view.
Abbreviations:Cl: Claw of anterior process of solenomeré# Anterior process of solenomerite2z Mesal process of
solenomeritege3 Posterior process of solenomerite,Fovea,g: Seminal groovejl: Jagged lamellavir : Mesal ridge Ms:
MesomeriteP: Promerite Px: ParacoxiteS: SolenomeriteT: Rudimentary telopodite.
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Description. Males: L: 22 mm, H: 1.9 mm, 49 PR+1 AR+T. Females: L: 32 mm, H: 3.1 mm, 54 PR+ 2 AR+T.
Colour brownish, dorsally with alternation of pale to light brown and blackish with white marbling. Prezonite
black with lateral areas of light yellowish marbling, metazonites whitish anteriorly, light bnogdially and
darker to black with yellow marbling posteriorly, dorsum with big triangular spots at mid-dorsal line, Iplgs pur
head dark brown and telson blackish. Telson: anal valves with 1 marginal row of short setae, arsainoargf
longer ones and 5-7 setae on the disc; subanal scale triangular, pointed and setose; preanal ring with a protruding,
setose caudal projection bearing a small hyaline process and 1-2 setae on the lateral sides.

Gonopods: Promeritd?] sub-rectangular (Fig. 69), uniformly narrow, mesal ridge)(broad, running up to
the distal part and folded up, laterally with an apical digit-shaped apex, rudimentary teloppdéespicuous and
loated distally close to the mesal margin (Fig. 69).

Posterior gonopod (Figs 69-71): Mesomerifis) simple, longer than promerite, slender and apically slightly
curved laterad (Figs 70-71). Solenomeri® Broadest at the base, distally with an anteromesal, marginally
serrated lamellajl() bearing several small spikes, apically divided into 1) a anteriormost, long predgss (
subapically with a clawGl) and apically bent posteriad and bearing on the internal margin several ($pge70,

71); 2) a shorter processZ bent posteriad, with acuminate tip lodging the opening of the seminal groove; 3) a
process€3), slightly longer thare2, triangular with a blunt tip and several striae. Seminal gragiveifining from

the fovea F) and opening in the tip of proces® (Fig. 70). ParacoxitePk) basally broadest, longer than
solenomerite (Fig. 70), lateral margin truncate at mid-length, distally nadrane apically bent into a triangular
process with an acuminate tip (Fig. 71).

Distribution . Malaga, Sierra de Ronda, Monte Arastepa; Sierra Guadarrama, Monte Cafal near Villalba
(Attems 1952).0. nigeris recorded here additionally from the provinces Almeria, Cadiz, Granada, Jaén and
Seuvilla.

Habitat. Litter of Olea europaeglantations (Bailey and De Mendonga 1990). Here, reported from litter of
low bush; in soil, under grass between limestone stones and pebbles.

Ommatoiulus pseudoflagellatus Akkari & Enghoff n. sp.
Figs 72-77

Material . Holotype: 1 &, Andalusia, Cadiz Province, west side of Grazalema Benamahoma, Riverbank Rio del
Bosque, 36°45'N, 5°28'W, under barkanicalyptus 5.ii.2008, H. Reip & K. Voigtlander leg. (ZMUCParatypes
2 99, same data as the holotype (ZMUC).

Diagnosis A most peculiar species, somehow comparable @itarmatusO. baileyi O. dorsovittatusandO.
fuenteiin the presence of a voluminous solenomerite with two main lobes separated by a serrated furrow; however,
differing from all otherOmmatoiulusspecies by the combination of a mesal solenomertial process strongly bent
distally and protruding into a pointed process, a reduced mesomerite and a flagelloid paracoxite.

Etymology. The species epithet refers to the particular configuration of the paracoxite, resembling a
‘flagellum’.

Description. Male: L: 26.4 mm, H: 2.5 mm, 46 PR+2 AR+T. Females: L: 21.-22.5 mm, H: 2.5-2.9 mm,
42-45 PR+ 1 AR+ T. Eyes composed of 35 black ocelli arranged in 8 vertical rows. General colounnsithtgre
light purple prozonites and light yellowish metazonites, becoming brownish dorsally. Frontal parheftl and
collum dark tawny-brown, labral zone yellowish, mouttip bright yellow. Antennae dark brown, legs tawny-
brown; preanal ring dark brown, anal valves blackish. Ozopores small, circular, openings at ca. their diameter
behind suture, suture complete, curving at ozopore level; prozonites with irregular oblique striation; testazoni
with regular striation.

Telson: Preanal ring with a hyaline upturned process and a horizontal caudal projection bearing 5+5 setae on
the tip and 2+2 on the sides; subanal scale with a triangpéarand 5+5 setae; anal valves with 4+4 long setae on
the surface, a marginal row of several short setae and a submarginal row of ca.10+10 longer ones.

Gonopods. Promerit€) narrow basally, broadest at midlength, lateral maitgim)(expanded in a big rounded
lobe (Fig. 72), gradually narrowing distad, apically with a small lateral jagged prdpgssésal ridgeNir ) broad
and protruding distally in a rounded lobe, rudimentary telopodite absent or indistinct. Pogterapod:
Mesomerite l1s) broadest at the basis, gradually narrowing distad, mesal margin bent at blunt aagtes ai3
length (Figs 74, 76), distal third curved, taperamically and pointing anteromesad. Solenome8tdatge,
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FIGURES 72-75.0mmatoiulus pseudoflagellatus sp., holotype: Fig. 72: Right promerite, posterior view, Fig. 73: Left
gonopod, posterior view, Fig. 74: Right posterior gonopod, anterior view, Figeffgonopod, mesal view.: Abbreviatioms:
Fovea,g: Seminal grooveJp: Jagged procedsap: Lateral apical process of solenomerlts): Lateral marginLp: Lateral
process of solenomerit®lp: Mesal process of solenomeritdt : Mesal ridgeMs: Mesomerite P: Promerite Px: Paracoxite,

S: Solenomerite.
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extending beyond the other branches, composed of a uniformly broad, folded lateral ppgesgically with a

rounded lobe bearing scattered serrations, and a long mesal pidpgswith a folded, lateral margin showing
numerous rows of spikes on the internal frinig® (Fig. 77), apically bent 90° in a rounded angle, protruding into a
transparent processgp) covered with numerous spikes on the surface and the margin, pointing laterad (Figs 73, 76).
Both lateral and mesal processes furrowed and connected distally by a serrated membrane covered by several spikes
fovea ) located at the basis of the mesal process (Fig. 74), seminal gghower(ing from the fovea posterodistad

up to the extremity of the mesal process of the solenomerite. From the latésabibthe mesal process emerges a
flagelloid process which we interpret as the paraco®i9, (running along the fold, between the jagged internal
fringes of the mesal process, ending subapically at the level of the apical flexion (Figs 73, 77).

0.001 mm

FIGURES 76-77.0Ommatoiulus pseudoflagellatus sp., holotype: Fig. 76: detail of the distal part of the right posterior
gonopod, Fig. 77: Close-up of furrow of mesal process of solenomerite aatigpt of paracoxite. Abbreviation: Internal
fringe of solenomerite,ap: Lateral apical process of solenomrit@,: Lateral process of solenomeritilp : Mesal process of
solenomeriteMs: MesomeritePx: ParacoxiteS: Solenomerite.

Distribution . Known only from type locality in Cadiz Province in Andalusia.

Habitat. Found under bark dEucalyptus

Comments The gonopods oD. pseudoflagellatuare quite different from those of all oth@mmatoiulus
species, and we had great difficulties homologising the various processes of the posterior gonopod with the normal
components of a@mmatoiuluggonopod. One might argue that the speciss deviating that it should be placed in
is own new genus. However, awaiting further ongoing revisionary wofBrematoiulusand, hopefully, additional
material of O. pesudoflagellatyswe classify it, for the time being, in the same genus as the other Andalusian
schizophyllines.

Ommatoiulus recueroi Akkari & Enghoff n.sp.
Figs 78-81

Material . Holotype: 1 &, Andalusia, ca. 3 Km SW Aldeaquemada, Jaén, 38°23'53"N, 3°24'W, 7.iii.2012, E.
Recuero leg. (ZMUC).
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0.1 mm

FIGURES 78-81.0Ommatoiulus recuerai. sp, holotype: Fig. 78: Right promerite, posterior view, Fig. 79: Right posterior
gonopod, posterior view, Fig. 80: Right posterior gonopod, mesal view, Fig. 81t [igterior gonopod, lateral view.
Abbreviations:Cn: Conical lobe,Dg: Digit-shaped apical process; Fovea,g: Seminal groovehl, h2: Apical hooks of
mesomeriteMr : Mesal ridgeMs: MesomeritePx: ParacoxitePx1, Px2 Opposite directed tips of apex of paracox&b],

Sh2 Accessory branches of solenomerte,SolenomeriteScl triangular mesal curved proceSs2 Triangular posterior
curved process]: Rudimentary telopodite.

~ 7 v
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Diagnosis Species similar t®. baenain. sp, O. inconspicuugandO. nigerin the shape of the promerite,
mesomerite and voluminous solenomerite, but differing from these species by the shape of the mesal apical process
of the promerite and the presence of two accessory branches on the solenomerite as well as by the shape of the
paracoxite.

Etymology. Species named in honour of Ernesto Recuero, collector of the species.

Description. Male: L: 40 mm, H: 2.7 mm, 53 PR+2 AR+T. General dark brown. Below the line of ozopores,
metazonites with a narrow light band anteriorly and dark brown posteriorly, dorsally afdlyifight brown;
prozonites dark brown to black. Head: dark brown on the occipital and labral zone, much darker to blackish around
the ocellar fields and between the antennae. Antennamandibular stipes tawny brown; collum blackish. Legs
and mouthparts light tawny brown. Anal valves, subanpale and preanal ring blackish. Metazonites with regular
striation and scattered slender setae at posterior margin, ozopores opening at a distance ca. % their diameter behinc
suture, suture complete, curving at ozopore level, especially on the anteriorpriomEites with conspicuus
oblique striae.

Telson: Preanal ring with a protruding horizontal setose projection with a hyaline #madgioale triangular,
protruding, with numerous setae; anal valves with a marginal row of short setate, a submarginkirger aihes
and 5-6 setae on the surface.

Gonopods. Promerite (Fig. 78) subrectangular, elongatee g broad as long, apically protruding in a lateral
globulous digit-shaped proced3q) with scaly surface; mesal ridgkl() uniformly broad, folded up and apically
protruding, rudimentary telopoditd’), triangular, located distally. Posterior gonopod (Figs 79—-81): Mesomerite
(Ms) slender, elongate, slightly curved mesad and apically bent, bearing two small $gdiké2)(pointing
posteriad (Fig. 80); Solenomerit8)(complex, broad and bearing anteriorly two accessory bran&lhds $b2)
both apically tapering and strongly curved (Fig. &) very strongly curved, with bifurcate tip (Fig. 79). The
main processS) broad, slightly narrowed at mid-length (Fig. 80), apically expanding in a brozlldawith a
posterior conical blunt lobe&cf) bearing a few serrations on the apex and a anterior folded lamella composed of a
triangular mesal, apically acuminate, curved proc&g9) (connected to a posterior acuminate, jagged process
(Sc2 which is strongly bent downwards and lodges the opening of the seminal groove (Figs 80, 81). Thg latter (
running from the fovear) mesoposteriorly up to the apical posterior downturned process of the solenomerite (Fig.
78). Paracoxite RX) broadest at the basis, distally uniformly broad, apically expanding in a crescent-shaped
process with two oppositely directed tix(, Px2) (Figs 79, 81).

Distribution . Known only from the type locality in Jaén, Andalusia.

Ommatoiulus reipi Akkari & Enghoff n.sp.
Figs 82-85

OmmatoiulusSP.5: Bailey and De Mendonga 1990

Material . Holotype : 1 &, Andalusia, Cérdoba, Cerro de la Mazura, Luque, 37°35'09"N, 4°10'01"W, alt. 385m,
10.03.2012, M. Baena le(ZMUC); Paratypes 1 &, Andalusia, North side of Grazalema between Zahara de la
Sierra and Grazalema in the mountain area of Los Cambroneros above Garganta Verde, 36°48'38"N, 5°23'42"W, alt.
680 m, under stones, 6.ii. 2008, H. Reip & K. Voigtlander leg. (ZMUGC]; i litter, beneath bush on limestone-

rocky hillside, near El Pedroso, ca. 170 Km East of Sevilla, 11.x.1986, P.T Bailey leg. (ZMUC).

Diagnosis Similar to O. bavayi in the general shape of the promerite, mesomerite and paracoxite;
characterized, however, by a less sinuous paracoxite and a broader and more complex solenomerite bearing several
distal processes (only 3 processe®irbavay) and displaying a complete different configuration.

Etymology. Species named in honour of one of the collectors, Hans Reip, for his active contribution to the
revision of genu®mmatoiulusand the present project with samples, literature and illustrations.

Description. Male: L: 25 mm, H: 2.0 mm, 45 PR+1 AR+T. General colour dark brown, dorsally alternated
with light brown to yellowish. Head on the frontal part and collum dominantly dark brown, light browrdtthear
labral zone. Prozonites blackish with scattered rounded-oval pale spots on either sides of a thick, black mid-dorsal
line; dorsum overlaid by series of big black spots. Preanal ring and anal valves black, subanal scale brownish.
Metazonites with scattered slender setae at posterior margin, showing narrow striation, becoming scarser on the
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FIGURES 82-85.0mmatoiulus reipn. sp., paratype: Fig. 82: Right gonopod, lateral view, Fig. 83: Left promerite, posterior
view, Fig. 84: Left posterior gonopod, mesal view, Fig. 85: Left paracoxitesianview AbbreviationsCp: Curved process,

Dg: Digit-shaped process of promerif@p: Distal processk: Fovea,g: Seminal grooveH!: Distolateral hyaline lamelld&:
Promerite,Mr: Mesal ridge,Ms: Mesomerite,Ps ParasolenomeritePx: Paracoxite,S: Solenomerite,T: Rudimentary
telopodite,Tl: Triangular lobe of the paracoxit®]l: Pointed process of solenomerite.
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sides, ozopores small, rounded, opening at a distancesgaditmeter behind suture, latter complete, rectilinear;
prozonites with scarse oblique striae.

Telson: Preanal ring with a protruding horizontal caudal projection bearing 5+5 setae and a hydkidedip
the sides; subanal scale with a pointed triangular apex and several setae; anal valves with (5-7)+(5—7) long setae on
the surface, a marginal row of several short sgtaka submarginal row of ca. 20+20 longer ones.

Gonopods. Promerité®] subrectangular (Figs 82, 83), elongate, twice as broad as long, apically protruding in
a lateral digit-shaped proce$3q) with scaly surface; mesal ridgl() uniformly broad, folded up, and protruding
distally, rudimentary telopoditelj conspicuous, triangular and located distally. Posterior gonopod (Figs 82, 84,
85): MesomeriteNlIs) simple, uniformly slender, slightly longer than the promerite (Figs 83, 84), apicallyjddome
with a folded apex bearing two small subapical hooks pointing anteriad and mesad, respectively; soleBpmerite (
broadest at the basis, apically with a hyaline rounded ldbeafd a bipartite (bullhorn-shaped) process lodging
the opening of the seminal groove (Fig. 84), with a small process tapering @ip)aaing a curved one pointing
anteriad Cp); seminal grooved) running from the foveaH), up to the bipartite process; parasolenomeRg (
short, apically acuminate, pointing distad and separated from the solenomerite by a distolateral hyalmne lamel
bearing a small pointed proceselj on the margin. ParacoxiteX) large, with a broad base, narrowed sub-basally,
narrowing towards tip, apically with a curved margin, tapering and bearing kegem@ions; posterior margin
folded, anterior margin at midlength expanded in a triangular Dh€Kig. 85).

Distribution . Known from Cérdoba and Sevilla in Andalusia.

Habitat. Leaf litter of oak forests wituercus subeandQuelcus ilexBailey and De Mendonca 1990), also
found under stones in oak forests with undergrowtBarbus JuniperusandSalix.

Comments The similarities in the general shapefreipi andO. bavayidescribed by Brolemann (1897)
from Murcia (southern Spain) were striking, however, the study of the holotype (MNHIN)bafvayihas revealed
a number of differences, especially in the shape efstiienomerite which is much broader and bearing more
processes i©. reipi while in O. bavayj the solenomerite distally bears 3 ggeses: the anteriormost is long and
acuminate, extending beyond the rest of processes, the mesal process (lodging the seminal groove) is simple (not
bipartite) and the posteriormost conical process is low and separated from the rest by a deep notch (see also
Brélemann 1897: figs I-1V).

Ommatoiulus sabinarensis Akkari, Mauriés & Enghoff n.sp.
Figs 86—-89

Materiel. Holotype: 1 &, Andalusia, Almeria Province, Dalias, Punta del Sabinar, 29.iii.1992, A. Tinaut leg.
(MNHN). Paratypes 1 intercalary?, same locality as holotype, 28.v. 1992, A. Tinaut (8)\\HN), 1 juveniled,

same locality as holotype, A. Tinaut leg. (MNHN), 14.iii. 19929 2, same locality as holotype, 26.i.1992, A.
Tinaut leg. (MNHN).

Diagnosis Resembling). gauthieri (Brolemann, 1931) from Algeria ar@. cingulatus(Attems, 1927) from
Portugal in having a bifurcate paracoxite; differing from these species by the complex structure of the
solenomerite: thin, elongate, bearing at midlength several thorn-like processes, accompanied bgremdydiff
shaped accessory processes.

Etymology. Species epithet refers to Punta del Sabinar, type locality of the species.

Description. Males: L: 21.5-26 mm, H: 1.8-1.9 mm, 45-46 PR+2-3 AR+T. Females: L: 22—-23 mm, H: 2-2.2
mm, 45 PR+3 AR+T. General colour dark brown. Metazonites blackish brown becoming golden brown on the
lateral sides below the line of the ozopores; prozonitesrdntly dark brown laterally and yellowish dorsally with
at the middle a big triangular spot pointing posteriad. Head: brown on the occipital and labral zone, much darker to
blackish around the ocellar fields and between the antennae. Antennae and mandibular stipes brownish; collum
blackish. Legs and mouthparts yellowish. Anal valves, subanal scale and preanal ring brownish. Metazonites with
regular striation, ozopores opening at a distance ca. % their diameter behind suture, suture complgtef curvin
ozopore level, especially on the anterior rings; prozonite with conspicuous oblique striae laterally.

Telson: Preanal ring with a protruding caudal projectia@aribg numerous setae; subanal scale triangular, pointed
and setose; anal valves with a marginal row of short setae, a submarginal row of long ones and 3—4 setae on the surface.
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FIGURES 86-89.0mmatoiulus sabinarensis sp., holotype: Fig. 86: Right gonopod, mesal view, Fig. 87: Right prameri
anterior view Fig. 88: Left posterior gonopod, lateral view, Fig. 89: Right gonoptetpkateral view. AbbreviationgAp:
Apical lobe of promeritel-: Foveag: Seminal groovel, j2: Accessory branches of solenomerlitgl: Apical posterolateral
process of mesomeritép2: Apical lateral process of mesomeritéds: Mesomerite,P: Promerite,Px: ParacoxiteS:
Solenomerite. Drawings by J.-P. Mauries.

Gonopods. Promeritd®] half as broad as long, gradually narrowed in the distal third (Fig 86, 87, 88), with a
broad mesal ridge which fuses with the mesal margin at about midlength.paistslightly concave with a lateral
subapical notch and an apical proce§ys)(curved laterad, ending in an acuminate tip pointing anteriorly (Fig. 88).
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Posterior gonopod: Mesomeritdg) long, uniformly broad, apically bifurcating into a small blunt process
pointing posterolateradMpl) and a longer curved procesMp2) pointing laterally (Figs 86, 88, 89).
Solenomerite complex with a main process lodging the seminal grgbwnd two lateral additional branches
emerging from the same bagg, (j2) (Figs 86, 88, 89). Main procesS) (broadest at the base, distally bearing
several thorns on the anterior margin (Figs 88, 89), apically protruding into an acuminate proodgsgeséyond
the rest of the gonopod and harboring the opening of the seminal groove (Figs 86, 89). The latter running from the
fovea ) located at the base, along the posterior margin of the process to the apex of the same (Fig. 8¢). Branch
anterolateral, shorter than the main process, apically expanded in a leaf-shaped hyaline process poirdittg poster
(Figs 86, 88, 89); second accessory brajighl¢cated anteromesally, also slender but much shorter and pointing
apicad. ParacoxitePk) broad, distally bifurcating in two asymmetrical hook-shaped processes, the mesal-most
process slightly longer and apically curved (Figs 88, 89).

Distribution . Known only from the type locality in Almeria, Andalusia.

Comments J. -P. Mauriés very kindly transferred his drawings and notes to us in order to have the new species
incorporated in the present work.

Ommatoiulus schubarti Akkari & Enghoff n.sp.
Figs 90-93

Material . Holotype: 1 & Andalusia, Granada, Collin leg. 1863 (ZMU®@hratypes 6 3, 16 29, 1 preadult?,
1 juvenile, same data as holotype (ZMUC).

Diagnosis Most similar toOmmatoiulus fuscounilineatkucas, 1846) from North Africa (Algeria, Tunisia)
in the general shape of the gonopods, but differs in the shape of the apical part of the promerite, aadl the dist
processes of the solenomerite.

Etymology. Species named in honour of Otto Schubart (1900-1962), an authority in millipede taxonomy who
described sever@mmatoiulusspecies from North Africa and looked at the type material of this species more than
80 years ago.

Description. Males: L: 26-30 mm, H: 2.0-2.5 mm, 47-51 PR+1-2 AR+T. Females: H: 2.7-3.0 mm, 48-52
PR+ 1-3 AR+T. Generally pallid after one and a half century in alcohol, but prozonites and posteriorofnargi
metazonites obviously darker. Metazonites with regular striation, ozopores opening at a distance ca. their diameter
behind suture, the latter complete, slightly curving at ozopore level. Telson: Preanal riagonsthuding caudal
projection and a conspicuus upturned hyaline procesd;\aives with a row of short setae on the margin, a
submarginal row of longer ones and 1-3 setae on the surface; subanal scale setose triangular, pointed but not
protruding, preanal ring with 3—4 setae on the tip.

Gonopods: PromeriteP] (Figs 90, 92) with a broad mesal ridgdr() distally protruding into a subapical
blunt, marginally serrated process, lateral margim) rounded, broadest at midlength with a deep supapical
incision (n) separating it from the apical lob&l}, the latter only slightly pointed; posterior surface with subapical
rows of scattered setae near the lateral margin, rudimentary telopodite not very conspicuusr Bostgauls
(Figs 90-93): MesomeriteMs) broad in the proximal third, gradually narrowing distad, anterior margin angled
and strongly curved at 2/3 of the process (Figs 89, 90), distal part tapering and pointing posteniacheBitdeS)
simple with no accessory branches, broadest at the base, gradually narrowed in the distal third (Figs 91, 92),
apically consisting of a conical proce§€p() with a pointed tip and a convoluted surface and a lamella bordered
with strong spines, expanded in the lower margin in a rounded serrated hyaline pidge$sg; 93). Seminal
groove §) running mesoposteriad from the fovdg, (located at the base of the solenomerite (Figs 89, 90) and
opening at the tip of proce€pl; paracoxite Rx) simple, of the same length as mesomerite, stout, rising from a
broad coxa, curved mesad, apically slightly broadened with jagged surface (Figs 92, 93).

Distribution . Known only from the type locality in Granada, Andalusia.

Comments In 1931, Schubart looked at the type material, identified and labeled Kralsiulus cf.
fuscounilineatu'ssuggesting a great resemblance of the new specieQwiinscounilineatuglLucas, 1846). The
latter species, described by Lucas (1846) from Algeria, was known to include several subspecies which were raised
later to species level or synonymised with the nominal species (see Akkari et al. 2009), aamalensis
(Brolemann, 1925) described from Algeria, as wellCasseurati(Brolemann, 1925) an@®. fuscounilineatus
denticulatugAttems, 1927) described from Tunisia. One of the most similar species in terms of gonopod structures
is O. oxypygugBrandt, 1841), described from Sicily.
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FIGURES 90-93.0Ommatoiulus schubarti. sp., paratype: Fig. 90: Left promerite, posterior view, Fig. 91. Lefepost
gonopod, mesal view, Fig. 92: Left posterior gonopod, postero-mesal view, Fig. t88s D& apex of solenomerite, mesal
view. AbbreviationsAl: Apical lobe of promeriteCP1: Conical processyy: Seminal groovek: Fovea,H1: Hyaline lamella,
in: Lateral incisionL.m: Lateral marginMr : Mesal ridgeMs: MesomeriteP: Promerite Px: ParacoxiteS: Solenomerite.
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Having at our disposal samples from TunisiaQoffuscounilineatugnd O. seurati(from Ain Draham, NW
Tunisia and Ichekeul National Park, N Tunisia, respectively, ZMai) O. oxypygugfrom Sicily, ZMUC) we
compared the structures of these three species with th@esohubartin. sp. using scanning electron microscopy
(Figs 94-102).

These species share a number of structures:

1) Promerite gradually narrowing distally, apically with a more or less prominent rounded lobe,
separated from a broad lateral margin by a subapical incision; a broad mesal ridge, apically protruding
in a serrated process, a tuft of strong setae posteriorly near the mesal margin (Figs 90, 94-96).
2) Mesomerite elongate, strongly bent at 2/3 lerigfiering apically and pointing posteriad (Figs 91, 97-99).

.1 mm

FIGURES 94-96. Promerite, posterior view: Fig. 940. seuratj specimen from Tunisia, Ichkeul N.P. (ZMUC), right
promerite, Fig. 950. oxypugusspecimen from Sicily (ZMUC), Fig. 9®. fuscounilineatusspecimen from NW Tunisia, Ain
Draham (ZMUC).

‘ 0.1 mm

L .

FIGURES 97-99.Structure of the posterior gonopod, mesal view (same specimens as in Figs 94—-96) @igefratj Fig.
98: O. oxypygusFig. 99:0. fuscounilineatus

REVIEW OF THE GENUSOMMATOIULUSIN ANDALUSIA Zootaxa3538 © 2012 Magnolia Press43



0.01 mm

FIGURES 100-102.Details of apex of solenomerite (same specimens as in Figs 94-96): Fi@.1&uratj Fig. 101:0.
oxypygusFig. 102:0. fuscounilineatus

~ 0.1 mm

FIGURES 103-104.Paracoxite inO. fuscounilineatusnd O. oxypygugsame specimens as in Figs 94-96): Fig. 103:
fuscounilineatusFig. 104:0. oxypygusarrows point to paracoxite.
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3) Solenomerite broad, without accessory branches, narrowing distally and apically with a conical
process of varied length, containing the opening of the seminal groove, and a more or less simple
jagged lamella (Figs 91, 97-102).
4) Paracoxite stout, apically broadened and serrated, bent mesad (Figs 100, 103—-104).
As implicated by Schubart, the new species is most comparabléwiiliscounilinetausespecially in the
shape of the paracoxite but also in the apical part of the solenomerite consisting of a rounded lobe and a serrated
conical process (Figs 93, 102). On the other hand, the mesomerite is much more slendehimarti extending
beyond the rest of the processes (lik®irseuratiandO. oxypugupsalthough not similarly curved. The promerite
of O. schubatrtiis also clearly different from the three other species and stands out by the presence of a broader,
laterally angular apical process and a deeper notch separting the latter from the mesal nga@MmAFiwhile
the the apical process is uniformly roundedliscounilineatusinstead having a deep apical incision mesally (Fig.
96). Moreover, while the mesal margin of the promerite is irregularly toothed apically seuratiand O.
oxypugugqFigs 94, 95), it is transformed into a slender apical, strongly jagged mesal process linked to the mesal
margin by a serrated oblique lamellafuscounilineatugFig. 96) and to a blunt, short, weakly serrated process in
O. schubarti(Fig. 90,Bt).

Discussion

The revision of the genuUdmmatoiulusin Andalusia has revealed the presence of 19 species, more than half of
which, 10 species, are newly described. Among the known spécigsonspicuuss for the first time recorded

from a specific locality in continental Spalrnikewise,O. dorsovittatuss now established from Spain and together
with O. fuenteis recorded for the first time from Andalusia. Moreover, five new synonymies are proposed, i.e. the
subspecie®. diplurus mauriesiand O. diplurus hoplitesare here synonymised with the nominal spe€es
diplurus, similarly Schizophyllum dorsovittatum estrellanwarhoeff, 1910 andSchizophyllum calatravanum
Brolemann, 1920 witlD. dorsovittatusln addition Schizophyllum nivalS&chubart, 1959 is here regarded as a
junior synonym ofO. ilicis.

Most of the described Andalusian species seem to have quite restricted geographical distributions. This is, as
far as known, true ofD. andalusius, baenai, baileyi, diplurus, fuentei, hoffmani, jaenensis, kimei, niger,
pseudoflagellatus, recueroi, reipi, sabinarenarsd schubartiwhich are confined to southern Spafimong the
more widely distributed specie®. ilicis also occurs in the Oriental Pyrenees (Brolemann 1896, 1920) and thus
presents a case of a disjunct distribution Pyrenees/Sierra Nevada+Sierra de Grazalema. This distribution pattern is
not really surprising knowing that Sierra Nevada, a major mountain range of the Baetic system,\aightihed
comparable geodynamic events with the Pyrenees during the alpine orogeny. Both constituteakiteatitdasin
hotspots of biodiversity and shelter a great number of endemic and relictual organisms (i. e. Blanca et al. 1997,
Valdés 2006, Rams et al. 2004). Similar Pyreneo-Andalusian fragmented distributions are also found in other
organisms, for example the pill millipe@omeridella kervillei(also further north in France) (Kime and Enghoff
2011) and mosses (Rams et al. 2004).

0. dorsovittatusand O. inconspicuusalso present a broader distribution range, the former occurring in
Portugal, the latter known from the Balearic Islands. Some records from AndaluSiarofilans (C.L.Koch,

1847), one of the most comm@mmatoiulusspecies in Spain, have been cited in the literature. Thus Attems
(1952) recordedsehizophyllum mediterraneuthatzel, 1884) [synonym oD. rutilang from Sevilla, Cinca de

Pino, Pantano di Alarcon (Andalusia). The same record was subsequently cited in Mauriés (1978) but without any
details on the recorded material in both references. Although the occurreBceutilansin Andalsusia is not
unlikely, it remains undocumented for the time being.

O. moreletiis the most widely distributed among the Andalu€dammatoiuluspecies, having been introduced
from its original Iberian range, to several other parts of the world.

The gonopod structures @mmatoiulusspecies described here show a great variation ranging from relatively
simple, single-branched processes to highly complex processes involving numerous accessory branches and
elaborate structures. We distinguish three main groups:

A. Species with more or less simply shaped gonopods characterized by: 1) a slender promerite, narrowing
distally, and bearing a pointed tip directed posteriorly, 2) a large mesomerite, apicallghapekt, 3) a single-
branched solenomerite and a simple paraco&itélicis andO. andalusius
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B. Species with 1) a subrectangular promerite with an apical rounded lobe and a lateral rounded lobe separated
by a notch, 2) a large apically curved and bifurcate mesite, 3) a voluminous solenomerite with an anterior
process projecting over a posterior one, the two separated by a median strongly serrated furrow d)amaurve
slender paracoxite, sometimes very redu€db@ileyj O. dorsovittatus

C. Species with 1) a subrectangular promerite with a broad, apically folded mesal ridge, a protruding digi
shaped process with a strongly rugose surface, and a very prominent rudimentary telopodite located distally, 2) a
slender mesomerite partly lodging in the promerital mesal fold and bearing two apical small hooks, 3) a broad
solenomerite, distally expanded in a broad lamella ramified in several procesads,04d paracoxite, apically
narrowing and curvedd. recueroj O. inconspicuusO. baenajO. kimej O. hoffman).

Some of the described species do, however, not fit in any of these grous, sabinarensisvhich is the
only species with a bifurcate paracoxi®, pseudoflagellatusvhich has the unique features of a reduced
mesomerite and an extremely slender, flagellum-like parac@itdéyenteiin which an additional branch was
noticed to be bifurcating from the same basis as the mesomerit®, aotlubartiwhich shows an evident affinity
with the North African specie®. fuscounilineatusO. diplurus,one of the most common species in Andalusia, is
characterized by quite complex gonopods displaying considerable intraspecific variation; hence a number of
morphotypes with localized geographic distribution were distinguished. However, variat©mimatoiulus
species is not unusuaD. rutilans represents another case of a highly variable species (Vicente, 1385),
sabulosugLinnaeus, 1758) is also a polymorphic species for which several ‘varieties’ have been described (i. e.
Verhoeff 1921, Attems 1927, Attems 1952). Baker (1984) documented the variatiradreleti in Portugal,
Prisnyi (1991) described varieties Of (Rossiulus) kesslefLohmander, 1927) in Russia, while Akkari et al.
(2009) pointed to the presence of different morphotyp&. giunicugBrolemann, 1894) in Tunisia.

Among the most remarkably complex gonopods of the species treated here areGhakesivittatugFigs 34,
36, 38, 39)0. fuentei(Figs 41, 43, 45) an®. sabinarensigFigs 86, 89, 89). Several hypotheses could be made on
the biological and evolutionary significance of the broadjesof the gonopod complexity and their implication in the
reproductive success of the species in general. Shear (2012) pointed to the same fact in polydesmidans, suggesting
that the presence of minute details might actually have significance for females and play a key role in the reproductive
success. This hypothesis seems to stand and was supported by other studies which aimed to understand the functiona
morphology of millipede gonopods (Tadler 1996, Wojcieszek et al. 2012).

The mesomerite in the species belonging to group C closely nests in the mesal fold of the promerite, whose
distal surface is rugose and where the rudimentary telopodite is located distally. This may suggest that promerite
and mesomerite may act as a forceps to pull out the ¥rom the vulval sac, as suggested by Haacker & Fuchs
(1970) forCylindroiulus punctatugLeach, 1815) of the tribe Cylindroiulini and Tadler (1996)UJaciger foetidus
(C. L. Koch, 1838) of the tribe Oncoiulini. This, however, remains purely speculative until a comparative study of
vulvae ofOmmatoiulugemales are carried out.

Regardless of the degree of complexity the genitalia dbalmatoiulusspecies always carry a remarkable
structure in the basal part of the pog&ir gonopods, the fovea. The term “éa’ goes back to Verhoeff (1894: 145)

(HE transl.): “The bladder and the dark sperm substance was apparently also seen by Latzel who wrote, I.c., p. 330:
‘One notices in the middle of the posterior ‘Klammerblatt’ a red-brown, almost hemispherical to spherical
tetrahedron like body of unknown significance’. | have now convinced myself that the ‘body of unknown
significance’ in this $abulosukas well as other species of the by myself separated §ahaisiulusis nothing but

the sperm mass contracted by alcohol. IfPalkioiulusspecies this mass is located in a bladderlike cavity and its
external surface therefore after the caation reproduces the shape of the bladder. It must be emphasized as very
important that this bladderlike cavity, which | naf@vea opens anteriorly and mesally through a wide opening

..... At the edge of the sperm mass one can usually, at 250-300 times magnification, clearly recognize the roundish
spermatozoa, especially where the sperm ball (as in fig. 22) extends into the opening of the fovea. In the
illustrations the spermatozoa were only partly indicated as it was moreover sufficient to indicate tineatdhto

sperm mass.”

Since Verhoeff’s original observation (1894) no further attempts have been made to dabisrsnicture.

While examining gonopods of a number of the species with scanning electron microscopy, we paid special
attention to the fovea and nearly 120 years after its description were able to recognize the ‘sperm mass’ as
described by Verhoeff (1894). The fovea, investigated here for the first time with SEM, consistgyef avtad

cavity located at the basis of the solenomerite lodging an agglutination of spermatozoa (Figs 105, 106, 107). The
spermatozoa o®Dmmatoiulusspp. have the same shape and surface structure as seen in two genera of the tribe
Pachyiulini:Pachyiulus(Baccetti and Dallai 1978) ar@blichoiulus(Enghoff 1992).
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FIGURES 105-107.Fovea and spermatozoa: Fig. 105: Fove®irfuentej Fig. 106: Close-up of the quadrat, Fig. 107:
Spermatozoa i@. baileyi

The fovea is in direct connection with an efferent groove leading to the apex of the solenomerite. The efferent
groove is decidedly routing the spermatozoa to the distal part of the solenomerite, where they are evacuated
through an apical opening. @. dorsovittatusthe spermatozoa were spotted close to the opening of the seminal
groove (Fig. 108) which is also in accordance withhdgeff's observations. In order to compare with other
schizophyllines, we additionally scann@d (Rossiulu} kessleriandTachypodoiulus nigefleach, 1814). In both
species, the fovea (Figs 109, 110) was clearly noticeable and quite similar in shape and location with what we
observed irDmmatoiulusspecies. The fovea may qualify as an apomorphy for the tribe Schizophyllini.
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Pouchlike structures in the posterior gonopods for storage of spermatozoa have been reptireedlulids
than Schizophyllini. For instance, Bmgff (1995: figs 1-16) described fdtaectophylluma ‘membranous
pouch’ situated close to the tip of the solenomerite and contains a compact ‘spernmHoass’er, the pouch of
Paectophyllumis probably not homologous with the fovea @mmatoiulus Several unique morphological
characters placBaectophyllunin a clade constituted by the two tribes Paectophyllini and Calyptophyllini; this
clade is retrieved in molecular analyses of the Julidae (Enghoff et al. 2011) and is far remaowed fro
Ommatoiulus on the trees. Golovatch (1979) described from middle Asia a millij@degaraiulus
valiachmedoviGolovatch, 1979 outstanding by the presence of a big ‘fovea’ in the basal part of theposter
gonopods. However, we were not able to recognize homologies with the Schizophyllini fovea whekesleak
a paratype (ZMUC).

Concerning the status drossiulusand Tachypodoiulusas full genera separate fro@mmatoiulus(cf.
introduction), our examination of both nominal genera leads us to preliminarily Raagiulusas a synonym of
Ommatoiuluswhile leaving Tachypodoiulusvalid. We emphasize, however, that until a comprehensive
phylogenetic analysis can be carried out for all Schizophyllini, any subdivision wwithinemore or less
arbitrary. For the same reason, we do not suggest a new genus for the highly glesesanesO.
pseudoflagellatus

0.01 mm

FIGURE 108. Spermatozoa in the distal part of the solenomeri@. aforsovittatusArrows point to the spermatozoa.
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FIGURES 109-110.Gonopods ofO. (Rossiulus kessléri specimen from Russia (ZMUC), aniachypodoiulus niger
specimen from France (ZMUC), mesal view. Fig. 1R9kessleriFig. 110:T. niger Arrows point to the fovea.

111 112
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- 0.1 mm A
FIGURES 111-112Gonopods 00. moreletj Slide preparation of a specimen (uncertain type status) from Portugal, Coimbra,
1896, Verhoeff don. (NHMW): Fig. 111: Promerites, posterior view, FitR: 1Posterior gonopods, posterior view.

Abbreviations:P: PromeritesPx: ParacoxiteT: Rudimentary telopodite.

»
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Identification key to Andalusian species oDmmatoiulus, based on gonopod structures

1. Promerite subrectangular, with an apical digit-shaped ldhesaaly surface and a folded mesal ridge, rudimentary tel@odit
located distally (Figs 3, 55, 61, 65, 69, 78, 83). . . ... oottt e e 11

- Promerite differently shaped, rudimentary telopodite located basally{Fig<l0, 35, 42,51, 72,87,90) ... .. .......2

2. Promerite with parallel margins, strongly narrowed distally,rendpically in a pointed tip (Figs 1, 10,51).............. 9

- Promerite with lateral lobe, apically rounded (Figs 7, 35,42, 72,87,90) . . . . . . ottt e e 3

3. Mesomerite long, extending beyond the rest of the processes of the posteriadgdisiplly hook-shaped and curved, para-
(o0 )11 = o] 1] [ 0T 11 4

- Mesomerite small, shorter, distally angled (Fig. 74), paracoxite very slendeluitadike (Figs 73, 77) . . .............
................................................................................ 0. pseudoflagellatusp.

4. Solenomerite complex, with voluminous lobes or accessory processes (Figs 9,36,41,88) .. ................. 5

- Solenomerite simple, without accessory processes (Fig..91). . . .. .. .. ... i O. schubasi.

5. Main process of solenomerite short, voluminous, with an anterior lobe projeeéng posterior lobe, separated by a media
strongly serrated furrow, paracoxite simple, diatally narrowing (Figs 9, 36, 41). . e R

- Main process of the solenomerite long, without such lobes, paracoxite complex, drstélt;draﬁg 88 112) we. B

6. Promerite subapically incised, with a big lateral lobe, sobemibe with two lateral accessory branches, main processw'rth
eral thorns on the margin, paracoxite bifurcate. . . ........ .. ... .. . . i O. sabinaressis

- Promerite with parallel margins and no subapical incision (Fig. R}l solenomerite without accessory branches, main pro-
cess without thorns, paracoxite antler-shaped (Fig.F)2,. . . ... .. .. . O. moreleti

7. Paracoxite more or less long and bent (Figs 8, 41) . . . ... ... it e e e, 8

- Paracoxite very reduced and sSinuous (Fig-38) . . ... ... O. dorsovittatus

8. Coxite voluminous; solenomerite with posterolateral jaggeella and accessory processes, mesomerite with additional pro-
cess emerging from the same base (Fig. 43) . . . ..ot e e e e O. fuentei

- Coxite less voluminous (Fig. 8); solenomerite without such a lamella or agcesscesses, mesomerite without such addi-
tional ProCess (Fig. ). . . . ottt @. bpileyi

9. Mesomerite with subapical processes, solenomerite wittnpler distolateral lamella and long accessory process, paracoxite
tapering apically, coxite voluminous and very broad (Fig. 13) . . .. . ... .. i e O. diplurus

- Mesomerite with no subapical processes, solenomerite ibraneh, simple, without such lamella and long process, paracox-
ite broadening apically, coxite not voluminous (Figs 2, 52). . - ce .10

10. Solenomerite with a subapcial acuminate curved proceﬁsedateral margrn ap|cally wrth 3 processes Irnked by a thin
lamella, paracoxite apically bent (Fig. 2). . . . ... 0. andalusius

- Solenomerite without subapical processes, apically avftiided lobe and triangular lateral lamella (Fig..52). . . . . 0. ilicis

11. Solenomerite without accessory branches emerging from the proximal part at ablamgthi of the process (Figs 4, 48, 57,
B2, B8, T L) . ottt e e 13

- Solenomerite with two curved accessory branches emerging from the proximal part at mid-length ot#se(pigs 81, 84)
................................................................................................ 12.

12. Accessory branches of the solenomerite of comparable size; paracoxite uniformly broad, disaltiiec in semilunar-
shaped apical process with two opposite directed tips (Fig-81) .. ........ .. .. ... O. recuesp.

- Accessory branches different, the anteriormost long and canethe posteriormost spikelike; paracoxite broadened at mid-
length, distally tapering in a curved pointed process (Fig. 84). . ce . O. reipin. sp.

13. Distal part of the solenomerite anteriorly with a broad Iamﬂilrah is Iower than the rest of the processes stronglgitedr
on the margin and bearing several thorns; paracoxite stronggyrimbed in the distal third, apically with a clavate tip (@)
............................................................................... Q..inconspicuus

- Distal part of the solenomerite without such lamella, paréeoxit constricted, apically with a rounded or triangularRigg
A, A8, B2, B8, T .\ttt e e e 14

14. Mesal process of the solenomerite simple, straight, paracoxite apically redai¢edrigular pointed process (Figs 48, B1)

- Mesal process of the solenomerite folded, strongly downturrigel B-61), paracoxite stout, apically expanded in a rounded
cUrVed tip (FIgS 4, B2) . . . . . oot e e 15

15. Promerite slender (Fig. 61); mesomerite simple without subapical hooks (Figs 62, 63); sitlewdthea strong subapical
spine and a saw-like lateral process; paracoxite slightly extending mesopostetiadtafidg. 62). . . . . . O. jaenensis. sp.

- Promerite broader (Fig. 3), mesomerite with subapical hooks (Fig. 4); solenomerite without strpiaaksipiae and with an
acuminate lateral process (Fig. 6) O. baenain. sp

16. Promerite without a protruding apical mesal lobe (Fig. 69), apical processes of the mesomeriicainiFigs 49, 71),
mesal process of the solenomerite short and blunt, not protruding beyond the antgrastarior processes of the solenomer-
ite, paracoxite with a broad rounded lobe on the anterior margin. . e - .17

- Promerite with a protruding apical mesal lobe (Fig. 65), apical processes of thBemtesassymetrrcal mesal process ef th
solenomerite long and acuminate, of the same length as the anterior process, paraidoritly broad without big lobe on
the AaNterior MaArgiN . . ..o nOsgimei

17. Anterior lamella of the solenomerite subapically with a strong curved claw, apically lrdadehcurved posteriad, beagrin
sharp serrations onthe margin (Fig. 71) . . . . ..o e nigerO.

- Anterior lamella of the somelenomerite subapically without claw, apically narrowing aighistbeearing blunt teeth on the
Margin (Fig. 48) . . . . . o e O. hoffmani. sp.
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