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ABSTRACT. Three new species of Eviulisoma are
described from Cameroon: E. subfalcatum sp.n., E.
bipartitum sp.n., and E. simplex sp.n. These first records
of the genus from Cameroon extend its distribution
range to central West Africa and confirm the Afrotro-
pical distribution of the genus. A key to all three new
Cameroonian species is provided.
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PE3IOME. Omnwucanbl Tpu HOBBIX BHJa poja
Eviulisoma w3 Kamepyna: E. subfalcatum sp.n., E.
bipartitum sp.n., u E. simplex sp.n. DTu niepBbic Ha-
XOJKHU pona B KamepyHe pacmupsitor ero apeai B IeH-
TPaIBHYIO YacTh 3anagHoil AQPUKH U TOATBEPKIAAIOT
ero agpoTporuIecKoe pacrpocTpaHeHue. JlaH Kimrod
JUIsL OTIPE/ICIICHHSI BCEX TPEX KaMEPYHCKUX BUIIOB.

Introduction

Eviulisoma Silvestri, 1910 is one of the most di-
verse and widespread endemic Afrotropical genera of
the millipede family Paradoxosomatidae Daday, 1889
[Hoffman, 1953; Jeekel, 2003; VandenSpiegel, Golo-
vatch, 2014; Enghoff, 2018]. It belongs to the “ecari-
nate” paradoxosomatids in which the paranota are very

strongly to completely reduced, resulting in their sub-
cylindrical bodies [Enghoff, 2018].

The genus currently encompasses about 60 species
or subspecies including those of the genus Eoseviuliso-
ma Brolemann, 1920 recently synonymized by Eng-
hoff [2018], a synonymy previously suggested, but not
formalized by VandenSpiegel & Golovatch [2014]. All
described species are known from central (R.D. Con-
go) and eastern Africa. So far, no species has been
reported from the central West African region [Carl,
1909, Hoffman, 1953; Jeekel, 2003; Nguyen, Sierwald
2013; VandenSpiegel, Golovatch, 2014; Enghoff, 2016,
2018].

This work provides the first records of the genus in
Cameroon, with descriptions of three new species. A
key and a distribution map are provided for these spe-
cies.

Material and methods

The materiel underlying the present contribution
was collected in lowland forests of Cameroun. All spec-
imens treated here are housed in the collection of the
Musée Royal de I’ Afrique Centrale (MRAC), Tervuren,
Belgium, with a few duplicates donated to the Zoologi-
cal Museum, State University of Moscow (ZMUM),
Russia. The samples are stored in 70% ethanol. Speci-
mens for scanning electron microscopy (SEM) were
air-dried, mounted on aluminium stubs, coated with
gold and studied using a JEOL JSM-6480LV scanning
electron microscope. The pictures were taken using the
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focus stacking setup as described by Brecko et al.
[2014]. It consisted of a Canon EOS 700D, a Canon
MP-E 65 mm 1:2.8 1-5x Macro Photo Lens, 2 Yongn-
uo YNS560II flash lights, one remote control for the
flash lights, a Cognisys StackShot and an Ikea “Metod”
kitchen cupboard. Canon EOS Utility software was
used to control the camera. Zerene Stacker was used
for stacking the individual pictures into one ‘stacked
image’.

The gonopodal terminology used in the present work
follows that of Enghoff [2018]: solenophore = tibiotar-
sus; mesal acropodital process and intermediate
acropodital process = postfemoral processes.

Taxonomy

Family Paradoxosomatidae Daday, 1889
Subfamily Paradoxosomatinae Daday, 1889
Tribe Eviulisomatini Brolemann, 1916
Genus Eviulisoma Silvestri, 1910

Diagnosis. In accordance with the terminology updated
by Enghoff [2018], the genus Eviulisoma is diagnosed as
follows: a genus of Paradoxosomatidae in which the parano-
ta are missing or at most present as tiny keels on ring 2 only;
a process (usually) present between the coxae of the fourth
male legs; the sternum of body ring 6 is usually deeply
excavated; the collum bears two transverse rows of thin
setae; postcollar body rings bear only one such row; the
gonopod coxa usually has a conspicuous meso-anterior lobe;
the gonopod prefemur is shorter than the acropodite, usually
less than half as long; the acropodite consists of at least three
branches which seem to originate directly from the prefe-
mur; a flagelliform solenomere; a mesal acropodital process
which is often the longest of the acropodital branches; some-
times an intermediate acropodital process originating be-
tween the mesal acropodital process and the solenomere; a
lateral solenophore which serves to protect the solenomere.

Eviulisoma subfalcatum sp.n.
Figs 1 & 4.

HOLOTYPE &' (MRAC 22791), Cameroon, Center Region,
Zamakoe Forest, N 03°33', E 011°31', 815 m a.s.l., forest, 18.IX.
2015, leg. A.R. Nzoko Fiemapong & C. Oumarou Ngoute.

PARATYPES: 1 d (MRAC 22792), 1 J (SEM, MRAC
22793), same locality same data, together with holotype; 1 &
(MRAC 22794), 1 9 (MRAC 22799), 1 ©, 1 ¢ fragment (MRAC
22797), 1 9 subadult (MRAC 22798), same locality, 19.IV.2014,
2 99 (MRAC 22796), same data, together with holotype, 1 T
(ZMUM), Cameroon, Center Region, Ongot, N 03°51', E 011°25',
679 m as.l., 23.1X.2015, all leg. A.R. Nzoko Fiemapong & C.
Oumarou Ngoute.

DIAGNOSIS. This species differs from all congeners by
the presence of a well-developed subquadrate paramedian
process between the anterior legs of J' sterna 5 and by the
subapical part of the solenophore (sph) which is tripartite
and showing a short and subspiniform mesal acropodital
process (p) reaching the base of a subfalcate lamella process
branch of the solenophore (Ip) (Figs 1G, H). See also Key
below.

NAME. To emphasize the subfalcate lateral lamella/
process (Ip) of the gonopodal solenophore, adjective in neu-
ter gender.
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DESCRIPTION. Length of holotype ca 20 mm (C"), of
adult paratype ca 21 mm (%), width of midbody metazonae
1.8-1.9 (&) or 2.0 mm (2). Coloration in alcohol brown to
dark brown; metazonae and genae usually light brown; an-
tennae, clypeolabral region light yellow-brown; venter and
legs yellowish to nearly pallid.

Body subcylindrical with 20 segments (¢, €), metazo-
nae only faintly vaulted (Fig. 1A). In width, head >
collum=segment 2 > 3=4-5 > 6=7-17, thereafter body grad-
ually tapering towards telson (Fig. 1A). Head above anten-
nae with one seta on each side of the vertex, genae roundish,
epicranial suture fine, a little better visible in occipital re-
gion; interantennal isthmus about equal to the diameter of
antennal socket. Clypeolabral region very densely setose,
Antennae medium-sized, only poorly or slightly clavate,
reaching behind the posterior margin of metazonae of body
segment 3 when stretched dorsally in both sexes (Fig. 1A);
in length, antennomeres 1=7 < 2 = 3—6 most subconical;
antennomeres 5 and 6 each with a distodorsal compact group
of bacilliform sensilla.

Paraterga missing on each side (Fig. 1A). Ozopores well
visible on lateral side, rather inconspicuous, lying at ca 1/2
of metazonite length (Fig. 1A). Collum slightly flattened on
top (0"), with a well pronounced sulcus better visible near
dorsolateral margin. Body surface dull to poorly shining,
microalveolate to faintly shagreened. Axial line well visible
at mid-dorsum. Tergal setae short, largely abraded or miss-
ing, traceable only as 1+1 setae, most well visible on collum
and telson.

Stricture dividing pro- and metazonae rather shallow
and smooth, pleurolateral keel present on the first 6 seg-
ments following the collum, demarcated by a premarginal
lateral sulcus, thereafter totally wanting. Hypoproct subtri-
angular, with 1+1 caudal setae, the latter being devoid of
knobs at base.

Sterna usually without modifications, deeply impressed
along axis, densely and finely setose, cross and axial impres-
sions evident; 5" somite with a paramedian subquadrate pro-
cess between anterior legs carrying numerous setae (Fig. 1E).

Sternite between 6 and 7 segments in I clearly de-
pressed forming a deep excavation to accommodate the go-
nopodal telopodite tip (Fig. 1F); anterior margin of exca-
vation with a fringe of long setae. Gonapophyses on coxae 2
well visible (0"). Gonopod aperture without pecularities.
Legs mostly longer (ca 1.4 times as long as body width),
each carrying particularly dense setac on ventral side (Figs
1C, D).

Gonopods (Figs 1F-H) compact, less lamelliform in ven-
tral view. Solenophore (sph) well developed, tripartite in
distalmost part, presenting two subequal lamellae and a lat-
eral subfalcate lamellar process (Ip) curved mesad at mid-
height. Mesal acropodital process (p) relatively shorter than
solenophore (ca 1/2 of its height), with a spiniform tip,
reaching the base of lateral lamellar process of solenophore
(Fig. G). Solenomere (sl) flagelliform, reaching (in height)
the tip of the subfalcate lateral lamellar process of soleno-
phore (Fig. 1G, H).

REMARKS. Eviulisoma subfalcatum sp.n. is quite simi-
lar to other Eviulisoma species regarding most of the somat-
ic characters. Nevertheless, this species can easily be distin-
guished from its congeners by the gonopodal conformation,
in which the solenophore (sph) is tripartite, the mesal
acropodital process (p) spiniform at its tip and reaching the
base of the lateral subfalcate lamellar process of the gonopo-
dal solenophore.
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Fig. 1. Eviulisoma subfalcatum sp.n., O paratype (SEM). A — habitus, lateral view; B— cross-section of a midbody segment; C —
ventral scopulae on tibia and tarsus, lateroventral view; D — midbody legs, oral view; E — sterna on body segment 5 showing the
transverse paramedian process; F — body segments 6 and 7, ventrolateral view; G — right gonopod, mesal view; H — left gonopod,
ventral view. Scale bars: A — 1 mm; B, D — 500 pm; C, E — 100 um; F, G — 200 pm.

Puc. 1. Eviulisoma subfalcatum sp.n., napatun ' (SEM). A — o6muit Buz, c6oky; B — Tonepednslii paspes cpeaHeTyIOBHIIHOTO
cermenTa; C — BEHTpaJIbHBIC IIETKH Ha TOJICHH M JIallKe, OJHOBPEMEHHO COOKY U cHu3y; D — cpenHeTynoBuuHbIe HOTH, crepean; E —
CTEPHHUTHI Ha TYJIOBUIHOM CEIMEHTE 5, MOKa3bIBAMOIINE MONEPEYHBIN TapaMeananbHblil OTPOCTOK; F — TysOBHIIHBEIC CerMEHTHI 6 1 7,
OJIHOBPEMEHHO CHU3Y M cO0Ky; G — npaBblii roHONO M, n3HyTpH; H — neBerit rononox, cansy. Macmra6: A — 1 mm; B, D — 500 mxm; C,

E — 100 mxm; F, G — 200 MxM.

Eviulisoma bipartitum sp.n.
Figs 2 & 4.

HOLOTYPE & (MRAC 22787), Cameroon, Center
Region, Ongot, N 03°51", E 011°25', forest, 810 m a.s.1., 25.1V.2015,
leg. A.R. Nzoko Fiemapong & C. Oumarou Ngoute.

PARATYPES: 1 " (SEM MRAC 22788), same locality, 14.VI.
2014; 1 @ (MRAC 22789), same locality, 24.V.2014; 1 &' sub-
adult, 1 subadult $ (MRAC22790); 1 J" subadult, 1 subadult ¢
(ZMUM), same locality, 26.X.2014; all leg. A.R. Nzoko Fiemapong
& C. Oumarou Ngoute.

NAME. To emphasize the bipartite gonopodal soleno-
phore, adjective in neuter gender.

DIAGNOSIS. Differs from congeners by the conforma-
tion of the gonopodal solenophore which is bipartite in the
apical part, the lateromesal branch axe-shaped, and the other
subtruncated. Mesal acropodital process (p) mostly shorter
than in E. subfalcatum sp.n. (Fig. 2D-F).

DESCRIPTION. Length of holotype T ca 20 mm, width
of midbody metazonae ca 1.7 mm. Paratypes () 25 mm,

width of metazonae 2.1mm. General coloration in alcohol
brown to dark brown (metazonae); antennae, clypeolabral
region slightly yellow-brown; legs, venter yellowish to pal-
lid.

Somatic characters as in £ subfalcatum sp.n. (Fig. 1A)
except as follow.

Interantennal isthmus ca 1.2 times as broad as diameter
of antennal socket. Antennae medium-sized, only slightly
clavate, reaching behind body segment 2 when stretched
dorsally in both sexes. In length, antennomere 2=3>6>5=
4>1=7.

Collum slightly flattened on top (C"), without sulcus at
dorsolateral margin and carrying a little better visible 2+2
setae on top.

Hypoproct nearly subtriangular, with 1+1 caudal setae,
the latter being devoid of knobs at base. Sterna only slightly
impressed along axis. Somite of 5" sterna with a relatively
short, subquadrate, paramedian process between anterior
legs (Fig. 2C). Legs mostly longer (ca 1.3 times as long as
the body width).
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Fig. 2. Eviulisoma bipartitum sp.n. 0" paratype (SEM). A — habitus, lateral view; B — cross-section of a midbody segment; C —
body segments 5 and 6, ventrolateral views; D — body segment 7 showing right gonopod in ventral view; E — right gonopod, mesal view;
H — right gonopod, ventral view. Scale bars: A — 1 mm: B — 500 pm; C, D — 200 um; E — 100 um.

Puc. 2. Eviulisoma bipartitum sp.n., napatun O (SEM). A — o6mwmii Buz, c60Kky; B — monepeunslii pazpes cpeaHETYIOBHIIHOTO
cermenTa; C — TYJIOBHIIHBIE CETMEHTHI 5 U 6, OMHOBPEMEHHO CHU3Y U COOKy; D — Ty/lOBUIIHBINA CerMEHT 7, MOKa3bIBAIOMINN IPaBbIi
roHomnox cHusy; E — mpaBslif roHonon, nsHytpu; H — npasblii rononon, cauzy. Macmra6: A — 1 mm: B — 500 mxm; C, D — 200 Mkm;
E — 100 mxm.

Gonopods (Figs 2D-F) compact in lateromesal view;
solenophore (sph) divided into two parts in apical region,
mesal part slightly longer than lateral one and forming an
axe-shaped structure in ventral view; the lateral branch of
solenophore subtruncate and present a notch. Mesal acropod-
ital process (p) short, spiniform at tip, solenomere (sl) rela-
tively long, flagelliform and well visible in ventral and later-
omesal views (Figs 2D-F).

REMARKS. The peripheral characters and the confor-
mation of the gonopods seem to bring Eviulisoma biparti-
tum sp.n. especially close to E. subfalcatum sp.n. and E
congicolens (Chamberlin, 1927) from Congo. Yet E. bipar-
titum sp.n. can easily be distinguished from the others by the
mesal acropodital process longer in E. congicolens, moder-
ate in E subfalcata sp.n. and shorter in E. bipartitum sp.n.
Indeed the subapicolateral unciform process found in the
solenophore of E. subfalcatum sp.n. is absent in E. biparti-
tum sp.n. while the solenomere itself is shorter.

Eviulisoma simplex sp.n.
Figs 3 & 4.

HOLOTYPE &' (MRAC 22775), Cameroon, Center Region,
Zamakoé, N 03°33', E 011°31", forest, 810 m a.s.l., 19.1V.2014,
leg. A.R. Nzoko Fiemapong & C. Oumarou Ngoute.

PARATYPES: 1 & (MRAC 22776), same locality, same date;
1 d" (MRAC 22777), 1 J'(ZMUM), same locality, 18.1V.2015; 1
" (SEM, MRAC 22779), 1 ¢ ( MRAC 22780), 2 99 (MRAC
22781), same locality, 19.IV.2014; 1 J (MRAC 22782), 1 ¢
(MRAC 22783), 1 @ (MRAC 22784), 21.111.2015, 1 § (MRAC
22785), 16.V.2015; 2 YY(MRAC 22786), 19.1V.2014, same locali-
ty, all leg. A.R. Nzoko Fiemapong & C. Oumarou Ngoute.

NAME. To emphasize the simplicity of the gonopod,
noun in apposition.

DIAGNOSIS. Differs from all congeners by the relative
simplicity of gonopodal conformation in which the soleno-
phore (sph) slightly surrounds a mesal acropodital process
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Fig. 3. Eviulisoma simplex sp.n. J' paratype (SEM). A — habitus, lateral view; B — cross-section of a midbody segment; C — detail
of three last segments of legs showing a field of scopulae; D — body segments 5-7, ventral view; F,— body segments 6 and 7, ventrolateral
view; E,— sterna of body segment 5, ventral view; G,— left gonopod, mesal view; H — right gonopod, ventral view. Scale bars: A — 1

mm; B, D — 500 pum; C — 100 pum; E, H — 200 um.

Puc. 3. Eviulisoma simplex sp.n., napatun &' (SEM). A — o6uwmii Buz, c6oky; B — mnomnepeunblii pa3pes cpepHETYIOBUIIHOTO
cermenTa; C — JieTanu CTPOCHUs TPEX MOCICHUX YWICHNKOB HOT, MOKa3bIBAIOIINE MOJIE IETOK; D — TyJIOBUII[HBIC CETMEHTHI 5—7, CHU3Y;
F — TynoBuIHbIe CerMeHTHl 6 U 7, OMHOBPEMEHHO CHU3Y U COOKY; E — CTEpHHTHI TYJIOBHIIHBIOIO CerMeHTa 5, cHH3y; G — IeBBIi
roHonon, u3Hytpu; H — npaBslit rononon, causy. Macmra6: A — 1 mm; B, D — 500 mxm; C — 100 mxm; E, H — 200 MkmM.

(p), both of them being equal in height, the mesal acropodi-
tal process slender, sinuous and knife-shaped in the subapi-
cal part. The solenomere (sl) is flagelliform, equal in height
to the solenophore (Figs 3G, H).

DESCRIPTION. Length of holotype G ca 18 mm, width
of midbody metazonae ca 1.8 mm. Paratypes ca 19 mm (")
and 22 mm (%) width of midbody ca 1.7-1.8 (J") or 2 mm
(%). Coloration in alcohol brown, prozonae and genae usual-
ly light brown; antennae, clypeolabral region light yellow-
brown; venter and legs yellowish to nearly pallid.

Somatic characters as in the previous species, except as
follow.

Head above antennae faintly rugulose, rather smooth.
Vertex with one pair of setae. Interantennal isthmus ca 1.2 to
1.3 times as broad as diameter of antennal socket. Antennae
medium-sized, only slightly clavate, reaching behind the
middle of body segment 2 when stretched dorsally. In length,
antennomere 1=7 < 2=3 < 4=5=6.

In width, head=segment 2=3 < collum < 4=5-17; there-
after body gradually tapering towards telson. Pleural keels
only faintly visible on body segments 2 to 7" in both sexes.
Body surface shining, faintly rugulose. Sterna of segment 5
with a relatively short and large paramedian process be-
tween anterior legs (Figs 3D, E). Sterna between 0" coxae 6
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Fig. 4. Distributions of Eviulisoma species in Cameroon.
Puc. 4. Pacnipoctpanenue BunoB poja Eviulisoma B KamepyHe.

and 7 usually deeply excavate to accommodate gonopodal
telopodite tip (Figs 3D, F), frontal edge of excavation being
densely setose (Fig. 3F).

Gonopods (Figs. 3D-F) mostly compact; solenophore
(sph) slightly surrounding a long, slender, knife-shaped,
mesal acropodital process (p) in subapical part. Solenomere
(sl) long, flagelliform and equal in length to both soleno-
phore (sph) and mesal acropodital process (p).

REMARKS. The peripheral characters bring E. simplex
sp.n. close to E subflcatum sp.n. and E. bipartitum sp.n.
except for the height of the paramedian process on the sterna
of body segment 5 which is most pronounced in E. subfalca-
tum sp.n. and less strong in E. bipartitum sp.n.; and with the
deepest excavation on the sterna of segment 6 in £ simplex
sp.n. Nevertheless, the males of this trio can easily be distin-
guished by the structure of the gonopodal telopodite; the end
of the solenophore slightly surrounding the long, slender,
knife-shaped, mesal acropodital process (p) in the subapical
part in E simplex sp.n., bipartite in E. bipartitum sp.n. and
tripartite in E. subfalcatum sp.n. In view of the similarity of
the gonopodal telopodite, E. simplex sp.n. is relatively close
to E. iuloideum (Verhoeft, 1941) with the long mesal acropod-
ital process (p) well or slightly surrounded by the soleno-
phore (sph). However, there is no articulation on the gonop-
odal acropodite in E. simplex sp.n. Likewise, the mesal
acropodital process is cylindrical in E. iuloideum and sub-
sinuous, knife-shaped in E. simplex sp.n.

KEY TO EVIULISOMA SPECIES KNOWN TO OCCUR IN CAME-

ROON (BASED ON ' CHARACTERS)

1(2) Mesal acropodital process of gonopod telopodite (p)
evident, tip of the latter well to slightly spiniform and
either attaining the midlength of solenophore (sph) or
not (Figs 1G—H, 2 D=F) ..o 3

2(1) Postfemoral process of gonopod telopodite of gonopod
well developed, almost equal in length to solenophore

(Fig. 3D, F=G) oot E. simplex sp.n.
3(4) Solenophore of gonopod telopodite bipartite (Fig. 2D—
F) E. bipartitum sp.n.

4(3) Solenophore of gonopod telopodite tripartite (Fig. 1G—
H) e E. subfalcatum sp.n.
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Conclusion

The vast range of the genus Eviulisoma in tropical
Africa confirms the global distribution pattern of the
family Paradoxosomatidae [Nguyen, Sierwald, 2013].
Several species of this genus are capable of sharing not
only the same area, but even the same habitat [Jeekel,
2003; Nguyen, Sierwald, 2013, VandenSpiegel, Golo-
vatch, 2014; Enghoff, 2018]. This concerns also E.
subfalcatum sp.n. and E. simplex sp.n. which seem to
be sympatric or even syntopic (Fig. 4). This is the case
of several species of this genus described from East
Africa [VandenSpiegel, Golovatch, 2014; Enghoff,
2018]. Regarding the distance separating the prospect-
ed area where the new species were recorded (<100
km), it is certain that in the near future the number of
species of this genus will increase with the prospection
of new forested areas in Cameroon.
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