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Summary of Chordodes species (Nematomorpha, Gordiida),

with a discussion of their diagnostic characters

More than 100 species of the genus Chordodes (Nemalomorpha, Gordiida) have been
described, bul there is no unily in the naming ot cuticular structures. This makes the
determination ol new specimens and the recognition of new species extremely diffi-
cull. We summarize here all known Chordodes species and list their cuticular charac-
ters with a unilorm nomenclature. 54 species are considered as being sufliciently de-
scribed Lo recognize them again, these species have been integraled into a key. 36 spe-
cies surely are members of the genus Chordodes, bul their descripltion is nol

convincing and reinvestigations are desirable. Turther 22 species names are invalid.
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Introduction

The genus Chordodes is the largest among horsehair worms (Nematomorpha concern
ing species numbers, with about 100 species described so far. With few exceptions
species are distributed in tropical and subtropical regions. This corresponds to the dis-
tribution of their main hosts, praying mantids (SCHMIDT-RHAESA & EHRMANN 2001).
The sampling is more or less sporadic and patchy, so that a higher diversity has to be
expecled.

Measurements such as length and diameter as well as colouration appear to be no
reliable tools in determining species within nematomorphs. The diagnostic characters
are culicular structures. The earliest researchers have investigated more or less ran-
dom pieces of cuticle and made drawings of the structures present. Now the documen-
tation with light microscopy and especially with scanning clectron microscopy has be-
come the standard tool in describing the fine structures on the cuticle. Furthermore, it
has become evident that the cuticular structures can vary spatially, making it impor-
tant to investigate the structures in dilferent regions of the body, particularly along
the ventral and dorsal midline in comparison to the lateral regions. It was also found
that sexual dimorphism occurs in some species. In these cases, males and females dif-
fer in the types of areoles present along the ventral and dorsal midline. Taking only
random cuticular samples might underestimate the distribution of sexual dimorphism
in the genus Chordodes. ScHMIDT RHAESA (2002a) suggested a protocol requiring the in-
vestigation of the cuticle from an entire piece of the animal, cut out from the midbody
region. However, this is regarded as problematic in the case of rare animals or holo-
types, where less destructive methods such as removing smaller parts of the cuticle
might be more appropriate.

The cuticle is structured into so-called areoles, which are more or less elevated struc-
tures of variable shape. The genus Chordodes is richest in areolar diversity, compared
to all other nematomorphs. Several types can be distinguished and it appears that

there is a standard “set” of areolar types, which are found in the majority of species.

Some types of areoles occur abundant, but others only sporadic, therefore the pieces
of cuticle investigated should not be too small. The basic differences between species
are the particular shape of the types of areoles, their distribution patterns and their

abundance or even absence.

Besides the cuticle on the main body, two regions of interest for nematomorph tax-
onomy are the anterior and the posterior end. The anterior end in all Chordodes spe
cies is distinctly tapering (Fig. 1 A). The anterior tip is whitish in colour, blending into
the normal colouration of the remaining body. In many other nematomorphs, such a
white tip is separated from the remaining body bv a ring-like dark colouration, this is

absent in Chordodes species. The posterior end females is often distinctly “swollen”

(Fig. 1B). The terminal cloacal opening may be in a slight terminal depression, how-
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ever, the presence of such a depression may depend on the maturity ol the individual,
in particular how much of the gametes are already shed. In males, the cloacal opening
is on the ventral side, the postcloacal region is not divided into two tail lobes as in
some other nematomorph genera (Fig.1C). There are spines and bristles around the
cloacal opening and in the ventral region around it (Fig.1C). Because few Chordodes
species are known in larger numbers of individuals, few things can be said about col-
ouration patterns. It appears, however, that this is quite variable. This has been shown
e.g. for Chordodes morgani (ScamipT-RHAESA el al. 2003). Often, but not as a constant
pattern, the cuticle can contain darkly stained patches on a lighter background
(Fig.1D). Such a pattern can be present in varying shades ol contrast and is also likely
to vary intraspecifically.

In describing a Chordodes species, most authors choose their own terminology for
areolar types and consequently come to very ditferent estimates of the number of dif
ferent types of areoles. Usually, areoles are numbered (type 1, ...), but this numbering
accounts only to particular species. Therefore, areoles of type 1 in one species may be
homologous to areoles of type 2 in a second species. An example are the species Chor-
dodes anthophorus and C. aquaeductus, which were found together in irrigation chan
nels close to the city Pendschikent in Tajikistan and described in one publication by
Kirjanova (1950). Both possess obviously homologous areolar types. According to the
terminology explained below three of these types can be named simple areoles,
crowned areoles and circumcluster areoles. While these represent types 2, 6 and 7 in
C. anthophorus, they are types 1, 4 and 5 in C. aquaeductus, respectively.

Recently, several new species are described or reinvestigated (e.g. be ViLLaLoBOs el
al. 2004a, 2004b, 2007a, 2007b, SCHMIDT-RHAESA & MENZEL 2005, ZANCA & DE VILLALO-
BOS 2005, ZANCA et al. 20006a, 2006b, ScumipT-RuaEsa & Brune 2008) and this has re-
vealed two problems. First, older species descriptions vary considerably in their infor
mation contenlt, making it often extremely hard to assign newly found specimens to al-
ready described specis. There is a number of descriptions, which do not allow the
recognition of this particular species among undetermined material. Second, as has
been indicated above, there is a need for a standardized terminology. Such terminol-

ogy has alrecady been used in recenl publicalions (e.g. DE ViLLALOBOS el al. 20074,

ScaminT-RuAEsA & BRUNE 2008) but we regard it as helpful to apply such a terminology
here to all available species descriptions. Finally, previous descriptions often failed to
name the structures or patterns characteristic of a particular species or such character
istic features are so weak thal they do not stand a thorough comparison with other
species.

In summarizing the present status ol the description of cuticular structures and
lranslaling il Lo a unilied lerminology, we hope lo sel a [ramewori :

[ication and description of new species in the genus Ch
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Terminology of areolar types

The cuticle of Chordodes spectes contains dillerent types ol areoles. As most of these
types ocour inalmost all species, it makes sense to give them particular names (instead
al comfusingly number them). The description ol dillerent types, however, should am
necessarily imply their homology, this s amore dif ficult task and will be discussed he

[

Simple arcoles. The general pattern is that some “special” types of areoles are em
bedded T a "carper” of simply stroctured, moderately clevated areoles which are
cilled simple arcoles (Figs. 1E F), This type is always the most abundant one, Simple
arenles are Hatter than the remaining areolar types, but they can range Lrom very flal
o semi spherical. Theic mtline s often irregular, they may be more rounded or poky
vonalattach directly or leave interareolar furrows Betwes nedehbours, The sorlace
iy b smooth (Fig o E) o ireegularly stractored, Inoseveral species, simple arcoles
have a warty surface, reminding of a blackberry (therelore they are also named “black
berry areales™ Fig1 FL In some species, short, bristlelike projeclions can be present

o Hhe sirlaee ol simpile areales.

Tubercle aveoles. They are characterized by the tubercle, which is a fingerlike projec
tiem starting from the apical surface of what resembles a simple arcole (Tig 1 ELF, 2 A).
Phis projection 1s not distinetly pointed and the tip therefore is more or less rounded.
Tubercle areoles have been decimented in almos) all Chordodes species anl APl

soitllered om the entive culicrolar surtace.

Thorn areoles, Tnomany species, distinet thorns have been documented on the cuticle
The thorns are more or less curved and pointed (Figo2 B,C) in contrast to the taberele
of tubercle areoles. On cluser look 1they originate fram a basal structure that appears L
tepresent an aresle, theretore, these thorns are considered o be o type ol areales.
Ihorn areoles generally ocour guite scatiercd on the cutioular surbice and iy be over

looked, especially when the cuticuln sarmples investizated are quile smiall,

Hu]g'mg arecles, [y some species, some areoles whicl do ono |ZII.'|I'HIj_f| fon e ypes de
scribed above ar belive occar isolated o in small clusters among the simple arcoles

|Fig. 2 Bl They are distinctly elevated above the simple areoles, Rarely, as for example

in ©, Brasiliensis and O Ir}u."}']'rnr;f.'['.':.ll..r.lru_-. EEE [aislipar), Bl areoles are VETY slender
and 1all, they occor in considerable manbers. Bulsing areales olten resemble other are
oalar Ivpess i their structore, cither the H-IIUIJ'JJ.' arcoles o the crovened o circomelester

areales described below. This makes i very lard o puess the "nature” of l:ulgj]];_: AT

ules, but Lor descriplive purposes they are well recognizable and therelore an impor

Bl Ty of areoles.

&1
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Crowned arsoles, Crovwned avcoles are chaacterzaed ]1':;' a basal, elevated trunk, from
which numerous filamenious projections arise (Fig. 2B, 4A Tl These liliments are
usually arranged in a crcle, leading o the name “erowned” areole. The lilunents van
vary from heing extrernely short {Fig 2B (o being ronsiderably long (Fig. 3A). Corre
sponding to their length, their diameter also varies. Someimes the apical surlace ol
cromened arcoles has the lorm ol a plate, lrom which the filaments originate (Fig. 3 A).
L several cases, two lvpes of crowned areoles occur on the cuticle of one and the same
animal. In these cases, erowned arcoles on the lileral sides ol the hmhr' Lo imondeer
alely long apical projections, but paired rows of crowned areoles with very long projec
tions occur alomg the ventral and in some species also along the dorsal midhne (Fig, 4
B, E FL 1t appears that this phenomenon is most distinetive in females, in males it
appesars o be either absent o the diflerences are very small (see, ep., O epueenslondi,

|_H_—"]l'|'.-".-'l|.

I'thornareole
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Clhanactorestoes of the: gons Chorddndos crosed areoles, A Cluster ol two cromsnial areoles witls sueroinl
g CirrTe lister areoles. 1L UL T Crosene] coenles waik |l||||:;;_ Ll nts iwenn absrg thae venteal ol
fboeed Do ten B, elacks prgemeaninnean i B L Closter composed only ol crogned geecles, B Cromimsl aresle
cluster as wsble with the haln oocroscopes Arcow padicates angs Jonge apacal Blament. AL stk SEM, 11
with Tight mieroscape, A, C0 G jegsvnsis, colleetion Scheoidt-Bhaesa, B D0 Dinderermined species Doom Sonl
opical Musen Haomlwags froee Moedog aond Voesaob 110 G geeensfendd, Aostridine Mational Insect Coller-

tisin, Canbserva, Anistralia fnn. gsoooozz 320,

Crowaned arcoles oceur in clusters on the caticle: These clusters are composed either

only of crowned arcoles {e.g, € fukeid and € morgani; Fig 413 or, more abundantly,

in combinalion with another type ol areole, the ciroumcluster arcoles {(see below;

Fig. 5 A TL In these cases, usually teo crovwned areoles are present in the centre of the
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cluster, but their number may also be higher. In several cases it has been observed hat
twe crowned areales closely attach along one side, enclosing a small lnberele between
them.

Crovwned areoles are an autapomorphy of the genns Cliordiedes (Seamnn-Raaesa
zr;ny_]u]_ T|||-:.- are koosen Tronn CVery sprecices, al leas) i oone sex (they are, e,z .|LII'.'E---II1~'..'h
in males ol €. brasiliensis, oe Vinearonos el al. zoogal. In cases where the apical Lila
menls are very fow and shert, crowned areoles mey cesemble other elevated areoles
with apical bristles, posimyg questions whether these are really crowned areoles (see

liscussinm belon ).

Circumcluster arcoles. Crowned arcoles are in most, but not all eases surrounded by

elevaled areoles which are theretore called circomcluster arcoles. In typical cases these
areoles are slender and ||1'§_1|h|1.,r elevated, they may be without further sulstroetre o
carry apical fine bristles. 11 s nol always possible to distinguish these areoles from
simple areoles, beeanse gradual transitions in siee can ocour, Insome species, such as
(. fukaii, cicenmcluster areoles are absent and crownerd areoles ditectly border the sim-

e areoles (Fig 4 A, T

Sevieral older ||Uﬁ{'ri|:-t1'n::|m-; mention anolher culicolar character, comical struchores, ol-
e pccurring in paivs, These are struclures within or below the cuticle, st likely
cushina like stractures in the distal coticalar laver (see Scunr Biarsa & Goner 2oob)
They are not visible on the surface and are therelore no type of areales (see also

Selumih-Blhaesa 2o ).

lhe Tunction of the diverse types ol areoles s stll ik nown. Several investigations

suggest the presence of canals in some areolar types, bul it is ool known whether they

harve a E::'I;an-:||||;|| o a rece e lonetion, One Tiest Ting stracthiral 'Etlr;lli=|'|11 mte the strue
ture of the cuticle of Chordodes pobilil (scnsar Buarsa & Gerse 2o00) conid add sev
cral new observations, but was still unable to answer Tunctional guestions

Wi sngrres| i1l clescripliogs ol species |H*]n||_f_;'|:n;_=; Loy Ul LTS Clddodes shonle in

clude answers (o the [ollowing questions:

Which ol the types ol arcoles deseribied above are present?

Are there lurther types of areoles?

Whiart is thee Torin of the simple arceles?

Arve circmcluster areoles present and wliaeh forom do they have?

Is there a dimorphism ol crowned areoles?

Whial i the shape ol coonvned areoles? How long are the Biliinents?

How many crovened areales are ina cluster?

Fart of this information H'Iij-',h] faie ;_"ivl-ll in thes lorm ol o standacdized table, such as

the Tallowing:



Material

Documentation

Distribution

sSummary of Chordodes species {Nematomorpha, Gordiida)

simple areoles |

tublercle areoles

thorn arecles

bulging areoles

crowned areoles

circumcluster areoles

dimarphism in crowned areoles? \

form of crowned areole cluster |

Summary of species

In the following, “Material” summarizes all specimens described in the literature,
‘Documentation” indicates with which kind of illustrations (drawings, light microsco-
pical image [LM], scanning electron micrograph [SEM]) the description is supplemen
ted and “Distribution” lists the collection sites. Neglected in the following are reports
on the host (see ScumIpT-RHAESA & EHRMANN 2001), body measurements and coloura

lion as well as details from the posterior ends.

Chordodes aelianus (CAMERANO, 1894)
As Goridius welianus by CAMERANG (1894a), transferred to Chordodes by Camerano (1897a)

1
no drawing in original description (CamERANO 1894a), drawing in CamERANO (1897a).

Indonesia: Sumatra, Doloc Surugnan (1", CAMERANO 1894a).

simple areoles | warty surface (“blackberry areole”)

tublercle areoles | present

thorn areog 7| not described_— o — -
i);lging areoles | not described - -

E\med areoles ; | oca:iﬁg in pairs, apical filaments short

circumcluster areoles |?esent, resembling elevated simple areoles - -

dimorphism in crowned areoles? not described

form of crowned areole cluster pair of crowned areoles, surrounded by several circumcluster areoles

Comment on species status: The description and documentation of this species is not
detailed enough to recognize characters particular to this species, a fine-structural rein-

vesligalion is required.
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Chardades aethiopicus Inour, 1974

!
o
3

£l
B

drawing in Inour 1974}

Ethiopia: Awash Mational Park (299, Inour 197.4)

simple arealas present, smooth surface with few sraqular fne bristles
tublercle arenles rarely present

tharn aneales ot desenbed

Bulging areales nat deseribiod

crnwnied aranlen with short apical filamants

circumecluster areales resembling crovwned arcoles

dimorphism in cravned areoles? | not described

torm of crovned arcole cluster [ L clslers are fanmed by 10520 asealen of similar shage. The central pairis lar-
sl

Comment on species status: This species belongs into a group of species in which the
1'.|||"-\.l|_":r-a. Al 1.¢1| |||I."I:i |]} "-ii||'|i.|.3|||':.." "--1'|i|]'|l!'{| .i|'||'l::l||"H, I'I'Il,liﬁ.'il:IH ol I_Iihl.llllli,'lil::lll |I‘l'|'.-"-'1"l‘|-l
crowned and circomcluster avenles diffient. Chordodes aethiopicns s characterized
among this group ol species by the presence of a pair of larger areoles in the center ol

thies clustier.

Chordodes africanus SCIACCHIITAND, 1933

Chordodes Tnitensis {synonymized by Zanca e all {zoo6h)

presumably yoa”

drawings in Sciaccmrane (1993, 1g958), SEM in Zavea el al. [zocth),

Demaocratic Republic of the Congo: Sankurg, Kondoe (10, [17 ¢ Soacomann 1473,
gy, Bula (167, as € fedensis, SaacemTano 1937); Angola: Dunde (107 Scracenrrano
1plr1in).

Nl Sciacehitano (1933] gave a viery bricf L!I:"'\-'ul']'i1lrl-l"lrl hasee an a Feanale, Tonoa Liner
publication (Seracomrane 1958}, he describes € afrieanus based on o male specimen
fronn the same locality, with the same collector, same measurements and supplemental
intormation ou the cuticle, Although he does not reler 1o o probable misinterpretation
of the sex, we asswne that be described only one specimen and assigned the wiong
sex to 0t in the First description. The data below are based an the reinvestigation by

Zanca et al. [zoo6h)

smple arenlas warly surfece [“Blackberry dreole” ), fime bostles on solfce
tublercle areales | ot descrined

tharn areplas | notl descnbed



Material

Oacumentation

Distributicn

§ y Y AL
TR TR TR TR R T (T AR L T S TR LTS TRE | TH AR (1T Y

bulging areadis, | prosent, stracture like simple arecles, in groups of 2-4
crowned araales | present, with chorl apical Alaments
circumeluster areales nat present

dimorphizm in crowned areplas? | oot desoribed

fomn ol crowned areole cluster flusters of 28-35 crowned areoles, no circumcluster arealos

Comments on culwular structure: Two (Sciacciieara 19330 or thiee {Suiac rann
Lgs5) tyvpes ol arcoles are described. One ol them ae sitnple areoles and another mus
be crowned areoles, Sciaccnan (1958} deseribies areoles with an apical ring ol bris
Hes in baee types, ome of them with “granules™ {24 in number) ard one withont 20

25 in number) A reinvestigation by Zamca et al. (zoobh) revealed the presence of sim
ple, budging and erowned arenles.

Comment on species stalus: This species belongs inte o group ol species inowhich
the clusters are lormed by sinularly shaped areoles, making a distinction: between
crowned and citcnmeluster areoles diftienlt, Chordodes africames closely resembles €
frkais ane O tbercadatus butis disungushed [rom the liest by the presence ol simple
areoles clearly clevated above e culicular surface and from the Tast by moderately

F!i];|1 crowe ned arecles, these are slender and ligh in O, tuberculeios.

Chordodes alliibuarbotus Montconmery, 1898

= R

drawings in Mornrcosery (15984, b),

probaldy Gabon, Ogove river (107, Montcosery 1 5g48a), Gaboon river {19 Moxtoos

vry 1898h} [both rivers originate in neighbouring countries, Eyuatorial Guinea and He

public of the Congo, the exact collection site is not indicated|.

simple areoles sartalle in shape, surface appeis ta be more or Less smooth {0) ar structured
nto "denticles” and canals {77

tualercle areales present -

tharn areslas | present e lemeles, but rams

hulging aseoles | nat desrribedd

crowned arenlies preurring in paics, apical filamenls moderately long

circumcluster areoles presenl a5 slendor arenles, aften with maore an less poiled Lip, Tiee brislles on tap

dimarplyisom n ool areo e ! nok described

form of crowned aesle cluster pair of crowned arcoles, surrounded by 20-30 circemcluster areslos

Comunent on species stalus: This species belongs into a Lirge group in which the sl
e arcales are soooth or superficially structured, bul not as exteene as in the "Wlack

berry™ areales. Clusters of crowned amd circumcluster areoles are present. Among
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these, O afbibarbatus is characterized by the presence of tubercle aml thorn arcoles,

bt the absence of bulging arcobes,

Chordodes amboinensis SCIACCHITANG, 1962

1a”

drawing in Sciaconrean (1gh).

Tnddonesia: Ambon (Maloke slands) (as Amboina) (e, Soiacoamrano 1962}

simple araoloy
tubibiec b arinl e
thorm arsales

bulging aveales

crivgned aneales
crcumciuster argoles
dimorphsm i crovwened areoles?

form ot crowned areole cluste

almast aguare circumference, surface profiably smooth
ot describied
profably present §Cdark aseolon, wonelimes with toath™)

probabily presont as dark fsolated areales or groups of 2-3 moderately dark are-
oles

aecurring in pairs, length ot apical flamenls nel descsilod
arasent, Hne structure not desgnabed
nol described

pair of crowmed areoles, surrounded by B-12 circumeluster areales

Comments on culicular stincture: Sctacenrano (1g6z) deseribes four types ol areoles:

simple areoles, dark areoles, sometimes carcving a “tooth”, moderately dark areoles in

oroups ol 2 4 and clusters with areoles surronnding one or two Jarger areoles. Arcales

o this last lype are obviously ceosned and cireomeluster areoles, the second and third

type probably are bulging areoles. The docimentation is not very detailed.

Comment on species slatus: The deseription and documentation ol this species s

not detailed enongh o recognias characters particular to this species, a fine strue tural

remyvestigalinn is required.

[Chordodes annandalel Camrrano, 1908]

3o 1 ¥

(RIRER LR

Nepal: Chitlong {2 &%, 1 %, Camrrano 1gola); India; Maidan (197 Casirano 1gi5).

Carrrano (1geSi, 1g1g) reports, without decomentation in tigures, only one tye of

arcoles on the raticle, which are net crovwned areoles, Therelore, O cranealed can not

he regarded, on the basis ol the available data, as belonging to the genus Chardodes.
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[Chordodes annulatus (vox Linstow, 19ab) |

1, 1y
drawing in vox Linstow (1goba), LM in Scumir Reaesa (2ooza).
Avstralia: Ouecnshuond (7, 105, vox Linstow 19a0a)

This species, deseribed as Paroachordodes reireedradves by von Linsoowe {goba ) and
then transterred 1o he gens € Frearelinelis Ty CaniEran (19 :-T,'I dacs ot have croaned
arcoles and therelore docos nol belong 1o the genus Cherdodes (see reinvestization of

Hie Bolotype by Sonsanr=-Ruaesa 2oo2a)

Chordades anthophorus Kngjanova, 1950

Chordndes nquaediacies, C. fergenensis, C.ooscilfates (all synonymized by o Viccacosos
ool al. 1-:':-‘.'}?|r'|.

2100, 7ER

drawings in Kikjanova (195a), SEM in nr Vittaroeos of al. {2007h).

Georgia: Thilisi (1%, as € oscilletus, Krpaxova 1953); Tajikistan: rrigation charenel
clnse 1o Pendschikent [180'0, 422, Kigpanova 1gse, 107, ne Vincacosos el al, zooph,
gt 19 as .:r{lrmw{ﬁ.l.{'mj, FIRJANOVA u}_ﬂ,ﬁ}: Urhekistan: in i|J|J||ti|L‘ close to Fergmnna
(17, as © fergunensis, Kirjanova & Sririmanoy 1g8g), Samarkand (1%, po Viueaconos

ol al .-:m_,'r'|'r|.

st prle arenles meal or round, sometimes with Hne bristles on surdace
tublercle areotes proscnt
Thesrn aresgles prabably abseat (mentinoned hut not Bgqured by Ko aseien 1950, nat found in ra-

inwesbigation by pe Vicaconos el ol 2007 60)

hulging areoles prabably absant {mentionad but not tigured by Ko asnva 1950, nat bound in ra-
arvesbigation by o Viccaroeos el ol 20071)

crowned areales ncrurring in pairs, apical filamants moderately long. inwentral and darmal mid-
line with longer agical flaments

circumcluster areeles present, with nng of shert apical brstles
cimorphiam m cepwned arenles? pEaset
tomm ot crowned areale cliskar pair of crownad arenles, surrnunded by 12-20 circumctuster arsales

Comnments on cuticular structare: Kispanova (1950} describes seven types of arcoles
fraom which Tive are ligored. These correspond o simple, tuberele, erowned anmd cir
cnmeluster areoles, Kigjanova's type 3 is probably a large tubercle areole, whether this

is a separate lype should be cleared inoa ceinvestigation. Additionally, the pature ol

Kigjanova's lypes 4 [paired arcoles with thorn-like exiensions) and 5 (rare, isolated
areealies |':'.~.|-|J:||rii|15_{ Cronae e ."Il'l'f:lll"h:l 15 10l :'nl'|1p||'-1c'|'_.' clear, it these may represent

tharn and hulging arenles. Their presence must, howesver, be checked in Turther inves
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Hgations, because they were not ehserved in the remvestigation by e Viciacosos ol
al. zoo7h).

Cormment on species status: This species belongs into a large group i which the
simple arcoles are smooth or superlicially structured, bul not as extreme as in Lhe
“Blackberry” arcoles. Clusters of crosened andd cieenmeluster areoles are present. Chor
dodes anthophorus is quile similar 1o € fuponensis and C. timorensis, the dillerences
belwren these ;-;[wr-':m.. should Be nade olearer. Do £, rri'r.f.I'.'-:hp.ll.'.'.u.l'u': e crow et arcole
clusters are sometimes close together, this wight be a potental characleristies of this

SpECies,

|Chordodes aquaeductus Kigjanova, 1950]

! -
T 0 g e

drawings in Kiganova (1950), SEM in ne Viceaosos e al {2o07h).
Tajikistan: irrigation channel close 1o Pendschikent (2077 1%, Kigjanova 19501,
Aller a reinvestigation, e Viniatosos et al (2007} synonymized this species with

Chordodes anthoplinres

Chordodes auranthiaeus von Linstow, 1906

drawing in vos Linstow [ 19o0a).
Honduras, ne further data (17, vox Linsrow 19o6al,

The description is very briel, supplemented by an imsutticient ligure., 10 can Fae: o5t
manted that simphe arcoles, wbercle arenles, erowned arcoles and circumcluster areoles
are present, but details such as the exact structure of simple arenles o the number of

crowned areoles are unknown, The crowned areoles ligured have very long apical Tils

ments, i remains W be shown i these ]JE'II:JI'I;_:' tov clusters Tromm the ventral or dorsal

micdline o whether all cooswned arcoles have so long Hlaments.

Chordodes balzani Camerano, 1896

SRR

drawings in Camerano (15964, 185y7a), Carvarno & Foo (1y50) and e MizaLLes
[1»:;.;{:;_1], SER b ooe VMionearomsos el al, {.-’.OD.].'!.I:I.

Argentina: Misiones; Bolivia: Basso Beni (17, Camrrano 185g0a); Brazil: Sa0 Pedro do
sul. [Cavvarno & Frio 1950 report twa specimens, 1 el 1%, Trom: Argentina and
lrom Sao Pedeo do Sal, without indicating, which is which, DE Mugaries (1gyaa) lists

O Berlzond as an Argentindan species, noenrring in Misiones, but iU is not clear if she in

vestigated the material mentioned by Carvacno & Frio 1950 or il her specimen/spect
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mens are new|: Trinidad and Tobago: Tamara Cave, Tamara Hill, Central Range
Mowntains {107, 1%, pe Vincatoros ol al. 2zoo4b); Venezuela: Rio Cuchivero, Las Lomi-

]

tas Caicara (16, pE Vinarosos el al, 2004

stmiple arcoles prohahly dimorphic, arate wich smonth aresles and Ane processes, Temzle with
“blackberny™ araoles (according Lose Vitesiomes et al, 20080)

tublercle arcolies PIEsEnt

thorn araales notl deserbied

Laligarg arenlios profably presant (see eog. Frgo 3 on boakvanio & e LS50}

crowned areoles in pairs, encirching one Lebercle, with short agical filaments; in dorsal and ven-

| tral midline with very long filaments
circumecluster aroales | present, slender
dimorghizm in crawned arcoles? | prosent

Torm of crpwned areate clister 2 erovenad areoles, surrounded by %20 circomeluster arenles

Comment on coticular sbroeclure: & sexual r|i|n1|rp|||::;||| concerning the structure of
simple areoles has not Teen ohserved in other species and it will be informative 1o
chieek il this is reallv a stable dillerenee between both sexes. Additionally, it shoald be
checked, whether bulging areoles are present or nal,

Comment on species status: The difference in the lorm of the simple areoles and
the uncertiaintios concerning the presenee ol bulging arcoles makes it hard to place

this species amonge athers and requice forther reinvestigations.

Chordodes baramensis Romer, 1895

1 ¥
drawings in Romen | 18g6].
Malaysia: Baram river, Sarawak (LY, Rimer 18954l

The description of arcoles in Roser's (18g5a, 1596) descriptions is very superlicial,
mentioning only “papillae” of varving sive, some ol them with a ali of bristles. 1t is
gquite evident that at least simple ond crowned arcoles ane present, but nothing is
knwen concerning the fine strocture and the distribution: patterns, Romer (18954,
than) notes that larger arcoles (probably crowned areole clusters) are regularly ar-
ratiged along both sides of the ventral and doesal midline, This might indicate the di
morphism ol crowned areales as koown Trom other species, but this remanns o be

clocumented.
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Chordodes betularius voN LiNsTow, 1904

3¢¢

one drawing in voN LINSTOW (1904).

from stream running into the Caspian Sea (no further dala, 3% 2, von LiNsTOW 1904).
Two types of areoles are indicated, these represent simple areoles and probably

crowned areoles with very short apical filaments. However, these filaments are de

scribed as “radial rays”, making a reinvestigalion of this species desirable.

Chordodes bipilus Kirjanova, 1957

P
drawings in KirjaNova (1957).
Iran: vicinity of Astrobad (1%) and in puddle in vicinity of Bechbechan (Farsistan pro-

vince) (1%) (both records Kirjanova 1957).

simple areoles | polygonal shape, irregular surface, sometimes with one bristle on top

tublercle areoles _;_ pre-s.ent S
thorn areoles T bresent -

bulging areoles - -_.: present in pairs, enclosing a tube;cle

filaments and less abundant, longer (reaching the border of the cluster) and
thicker filaments.

circumcluster areoles present, with fine apical bristles

crowned areoles ‘ in pairs, enclosing a tubercle. Apical filaments of two kinds: abundant short fine
|
|
|

appears to be present, Kirjanova reports filaments being longest on the ventral
side

dimorphism in crowned areoles?

2 crowned areoles, surrounded by 9-12 circumcluster areales

form of crowned areole cluster

Comment on species status: This species belongs inlo a large group in which the sim-

ple areoles are smooth or superficially structured, but not as extreme as in the “black-

berry” areoles. Clusters ol crowned and circumcluster areoles are present. Chordodes
I

bipilus is unique in having two different types of apical [ilaments.

Chordodes boulengerii CAMERANO, 1912

20, 629

no figures in original description, drawing in SciaccHITANO (1958).

Cameroon: Dja river near Bitye (1", 6% ¢, CAMERANO 1912a); Democratic Republic of
the Congo: Ingende (14, SciaccHiTano 1958). [CamERANO 1g12a described the species
[rom “the Congo” in the title and from “the Congo river basin” in the text, the river
Dja and town Bitye are localed in southern Cameroon, which may still be meant to be

within the Congo basin].
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il areolie wrequelar arcumferenca and surface {“olackberry areala™)

tublarcla arenles probably present (areeles with apicel process described, but as they are not fig-
wred, it remaing wnclear whether these are tubercle or tharm aresles.

thom areoles soe tubercle arcoles

buliing arcoles probably prosent as clowatod; da |:k .‘\||'|.|.|.|'<\. ':.|'| groveps (male: -6 areales accarding

fo Camerann (101203, 2-7 according Lo Seraccinana (14958} female: 3-4 ac-
cording Lo Campeaso 15124)

crevanien] areoles, preseatl, bl exact Form insuafficiently deccribed. Apical filamants in males are
described as being somerfoeey very long (Casmeano 191231 Seiaccimansi
(1958} Fgures areoles i Uhe typical clusber of crowned and circomcloster se
ales, Bt dars neither mention aor fgure apical filaments.

vircume luskes arenles present, exact farm not descrbad
dimarphism in crowned areolas! not descrbed
form of crivamed arenla cluster & crownad arooles, surraunded By circumeluster avecles (male: 25 20 arcolies ac

eording 1 Cammanes 191303, 10-20 acearding 10 Soomomiano 1958; femalis
10-15 according 1o Casenane 19523)

Comments on species slatus; T olesg ription anul documentation of this S e 15 il

detailed enough 1o recognive characters particular 1o this species, a tine structural rem
vestigation is required. Reinvestigations shouhl consider the specimens from the type

series as well as Soraccrimann's male specimen.

Chordodes bouvieri (Vitior, 1885)

A oo Dowiery by Victon [assig traeslerveel to £ Neraoandes By Bovane [ isagy i

gdd, 1, ¥ 7

dr;u-l-‘iug_f—; in VMo (1 8860], Camiramno [18g7a), Carvaiin & Fro [I-j'-‘,,ﬂ;l ane o Mae
alLes (1g76a), LM in Carvairno & Frio {1g50).

|[:-[.'L|J'L[':f' i+ Lype H].I-I-."I’_'il:llf.:'rlh Iz¥ |:| unknown (VMineor :HH{;, LRk, Hl'grnl'in.’l: Tocuman
(17, Carvaruo & Foo igsa); Colombia: Gimenes (207, Camrmrana 1915); Equador:
Gualiguiza (22 %, Camecano 185g7h); Venezoela: Merida (107, 222), Chama (107, 4% %),
Lsrmrmal (545 5} iall Camerano 1gig).

Additional remark: This species was originally described as Goredins Bonvieri by Vi
Lom [1RRg) Boracoirrame {1037 apain nses the name Coredlius Bonvierd lor The deserip
tione of a new species Trom the Democralic Republic of the Congn, which was later
(Seacenrane 1955} recognized as being o mermithid nematlode. Ramer [18g5h, 1896]
arleded @ specimen From Australia {Sydney), but his determination as € lonviers was L
ter changed te O modiglieni (Cameeano 18972, Hemwee 1935) and tinally to € gueen

sfoandi {Sonmm-Ruacss zooua),

53
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simple areales as Hat. pobygonal arealies
tishlercle arcoles present {at least in all available drawings)
tharn areoloes not described
.. | -
bl ing arealos | not descnbed
crowied asanles | present, usually in pairs, probably olso isolabed or in groeps of three (sea draw-

ing U amen s THEVRYL Humerous fne and short apical filaments

circumeiuster sl not descnbad
dimarphism fn erowmad areoles? nat descriled
form of crowned areale clustar Crowned gresles appean nel b be sorronded by circumclustar areolay

Comment on species stalus: The description and documentation of this species 1s not
detailed enough w recognize characters pacticular (o this species, a fine structural rein

1.r:':-1i5_1';|1ic:ln i e uirecl

Chordodes brasiliensis |anpa, 1894

G, 17T

drawings in Janpa (1899), Camirano (1Hy7al, Carvaio (1g46a), Carvaino & oo
figsa), oe Migaries (1060, ]t}'}'{r.':l,h, s ), bE MigariEs & Camino (198530 LM in Cax
vALHO [ 1946h), Carvarno & Fero iggo); SEM inpe Miaronnos of al. {zooga),
Argentina: San Lorenzo in Jujoy, Tala in Salta (1otal of 45097 Camerano 18970), lown
Salta (12, pe Vieeacosos el al. 2c004a), Gualeguaychia in Entre Rios (probably 1, 1%,
Carvarno 1ggob), Poerte Bembey in Misiones (2670, Carvarno & Fao agso), Cuna
Pirg stream in Misiones (15, oe Viniaronos ef al. zeoga)l, levawen National Park, Base
Yawi (10, ik Viccatosos el ol 2004a), stream La Granga, Alta Gracia in Cordoba (207,
pi: Mugaces 1976b), Alta Gracia in Cordobia (127, ve Miatoes 19544, 1own Corrientes

]
]

(1, 1%, or Vinraronos et al. 2oo4a), Bl Reparilo, Estancia Grande in San Luis (197
(hoth e Misares agpab), Sierea de Lo Venlana, Cerro Tres Picos in provinee Boenos
Adres (32°3, pE Miraties & Casino 1983, stream Bl Lore, Rio Sauce Grande in prov.
Burenos Adres (80707, 49 %, pe Miraties 1g80), Rio Las Tipas in Tuewman (05, pe Mok
atees 1gigh, 10, 285 e Muitacies 19g3); Brazil: no turther details (16 Janna 15g4),
Espirito Santo/Santa Teresa (2077, 457, Carvarno wggba), Rie de Janeite {17, ne Vi
carmos ol al, 2oodgal, Niterdl (107, pe VitLatosos et al, 2ooqa), Cachoeira de Macacn
(17, ne Mipranonos e al. zoouga ], Minas Gerans [IfﬂI e VicLatopoes of al 'JJ.:I:u:':.|:|}' [Iru-
guay: no further details (17, Camirane 1gis), Nueva Palmira (1), Tacuaremba {147,
Mercedes (197 (all Carvarno 1g46h).

Note: Cantiiano (8y7e reporls “numerous” specimens lrom San Lorenzo and Tala,
these were counted by pe Vicaroros ot al {zo004a) to be 542 and 9, This reinvesh

wation, howwever, showed, that only 35070 were determined corvectly as O Brasiliensis).
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zimple areoles il irrequelar shage and “warty™ surface

fublorele grissles presant, with comparably Long tubercles

I-'||:-|r| arvenles absant

hulging arenles s cominent below

c.'-'_nl.l-rlq:;-.,\rl:nl_r_‘;. see camment below, presenl os Mat aneeles along the ventsal and darsal midline,

with twn kinds aof filaments: vary long and thick as well as shorter, fine filamants

rircumchictar areoles prised! aily around crowned assales along ventral and dersal midline, small and
curviet

dimorphism in crowmed areeles? present

fanm of crowned areole cluster clusters only alang darsal and ventral medline, lere flat regions, from which long

filaments oniginate and which are sarmounded by 5-8 circumcluster areoies

Comnments on cuticular structure: Typical for O brasifiensis are slender areales, highly
elevated above the simple areoles. These have Tine bostles on top and have a shape

that is present in bulging or circumeluster arenles fronn several other species, They

may well represent bulging arcoles, which would mean that crowned areoles are com
pletely absent in the males, In females, the stroctures along the ventral and dorsal
miclline must represent moditied crowned areoles, which have redoced the “stem”, so
that the apical Tilaments more o less diveetly originate on the surtace. Therelore, the
crowned areoles, which are so characteristic for the genus Chordodes, are present in (.
Brosiliensis only in lemales along the ventral and dorsal midline.

Comment on species status: The presence of abundant, slender areoles on the ont
cle makes this species easily recognizable. The anly other species wilh this cliaracter,
O pobviuberculutus, dillers Irom € brasifiensis by having clusters with crowned are

oles on the lateral body sides, such elusters are nol present in O hrasiiensis,

Chordodes brevipilus Scumint Riracsa, 2002

Lo
EM aned SEM in Seameo-Baacsa (2ooza)

Australia: Ouveensland, Goldshorongh State Forest Beserve (027, Sonmnr-Roaesa

A0

simple arcoles | with warty sirfare, separated by wida interarenlar furrows

tuhiercle areales | prosent

Lharm areples absent

bulging areoles prabably present, same arenles are descihed as elavated and somawhat resen

bling crowned araoles with o reduced crown of apical flaments, these may either
regrasent isplated crowned areslos or bulging arcolies

crovened drenlas in pairs. enclosing a Lubercle; with very short apical lilaments

circemcluster arcoles abniend

45
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dimorphism i crowned areales? Aok present tn mals
form of crowned aresls cluster clusters are nel present, paits ol cooseed areales ane oot surmoueded by cir

cumcluster arenles

Comment an species status: This species belongs into o groonp ol species characterized
by wide spaces between the arenles, Cherdodes beevgulus s distinguished from the
other species in this group by the ahsence ol clear circomelaster arcoles and by the

presence of warty [instead ol smooth) simple areoles,

Chordades bukavuensis SCiaccimang, 1958

(=8

drawines in Scacorann [ 1gg8).

Democratic Republic of the Congo: Bukavu (10 Soiaconimano 1955,

s ple arenles with irraqular shape and surface, sepasated by wide interreolar fumws
tublercle aracles present

thorr wrenles nat describad

bulging areslos il diesiribed

crmened aveclos in pairs [probably also single or in groups of three), meterately Wag apical fla

ments (until about border of cepwnad areale clistar), in fomale stighlly longer
than in male

circumeluster aresley presend, Toe structure nnd deseribed
drimarphinm in crowned areoles? nat described
tarm af crowned arsale cluste 1-3 erovened areales, surmagnded by circumcluster areales {approgimately 10 in

male, 6-5in lemale)

Commen! on species status: This species belongs into a proup of species characterized
by weicle spaces betwern the areales, Chordodes Tedbovoensis s distinguished from the

other species in this gronp by the presence of cireumeloster areoles.

| Chordodes butensis Sciaccnrmano, 1937)

14
drimings in SciaccHrrano (1947, tagS), SEM in Zanca et al. {2oo6h)
Democratic Republic of the Congo: Buta (147, Soaconrano 1g37)

In the original description, Sciacchitano described Tour types ol areoles, none o
wehich are crovened arcoles, T w pew dese ipplicn e ddeseribaed cronened arcoles (So1a
CHITAMD JI.JSH]. [Hovevever, no characlers '~|‘J:‘:‘i|i|‘ tor (0 Bedensis can b dlentiled aned
Fanca ol al, {2o06h) showed inan SEM ceinvestigation that the eaticular pattern corre

sponds o that of Cafricanes, Trony which C batensis bas o be cegarded o synonym,
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Chordodes caledoniensis (Vieor, 1874)

Ms Conriing eveledimeerrsrs Dy Virrar CrA74 ], tanslerred b Choredoedes Dy Biimeen (1500

Gordins seenateensis, Gordins tubercadatos [syononmyvmised by Bosoe 1896}

(s

drawines in Voo (1874) and Dorie [1y 16

Australia: Rockhampton, Queensland (as Gordins tabercdeius, 47 %, Viocor 1874): In
donesia: Sumalra, Solok (as Gorlius sumatrensis, 19, Vioor 1592); New Caledonia
(1%, Vicror 1874} [Vineor 1874 described 459, which Dowiee rggh recogmized inoa re
investigation to be 2% % and 1, trom which only 1§ corresponds to the characters de

serihed for O calednniensis|.

simple areoles raviendad ar polygonal, abvicusly with amosth saface

tulilercle areales prabably present {see figure 4-2 10 Darer 1946)

Lharm areoles nat descriliad

baeleg oy sl o, prosent, e slructure enknawn

crownerd ameales in pairs, wilh verg Tne, shot apical flaments, along vantral midline with langer

ind mare salid Rlaments
circumeluster arsales peesent, fne strochure vol descrbed
dimeorghism i crovenesl areolis? | prosent

form of crownad areole cluster | pair ol crosenod arcoles, surrcended by up to 11 arcamcluster areoles

Comment on specics status: This species belongs inmo a Targe gronp in which the <sim

plee arenles are smooth or superficially stroetored, but not as extreme as in the “black

berry” areoles. Clusters of crowned aml circomeluster arcoles are present. Chordoedes
cedederniensis is distinguished Teom the imher species in this gronp by the presence ol
tuberele areoles, short apical filaments in the crovened areoles and the presence af bul

ﬁirl;_'\I LITl’_"U]I_‘.ﬁ,

|Chordodes cameranonis MoNTGOMERY, 1960

e

I'I'l'n::l'r'r'ill!_';h' in Momraorery [ 1000],

West coast of Central Amenca, but exact location unknown, Mowicomery {1goo] indi
vaten Panama ar Mazatlan (Mexica) as possible collection sites,

In this species, o croamed areoles are described [Monteomery 1goo particularly
states that he has looked lor crowned areoles ot did oot God them) and therelors i
cart nol be included into the genus Cliordodes. The pattern ol distribution ol elevated
versus [Tal areoles reminds of patterns present in species ol Spunochordodes or in Cher
dodes morgend and o reinvestigation using SEM would be helptul in further assigning

Hhis species,
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Chordodes capenis CAMErAND, 1595

7 g F §
er.':wuuf_,:r; in Camerano (18g7a) and Beavcname (1924), SEM in o Vilcatosos et al
(zco7h).
Angola: cascades ol Caango Muque, Allo Chicapa (147, Saacanrane 1961a). Demo
cratic Republic of the Conga: Mayumbe (1%, Beavcnase 1gz3), Bokoro (127, Suiacon
rana 1933}, Funda Biabo (17, Sciacommano 1g33), Kunnngn (1%, Soaccniano 1937],
mission Kanzenee (200 SciaconTane 1955), Uele, Angndia (167, Scraccurrane 1955,
Kisangani {as Stanleyville, 12, Soaconrano 1958, Kive, Kalimabenge (12, Soacon-
rano 1953}, Kivu, M Kahuzi (1%, Saaconrane 1961b), Lpulu (1Y, Seiaccrimano
iy h): South Alrica: Cape ol Good Hope (167, 1%, Camrano 1595a); Tanzania: kilo
sa (10, reporied as homan parasite, Bavos 1g27), Maoba (12, ScraccHmano 1g58).
Note: Bravcnamr {1gz23) reports one specimen of C, capensis to be Tound ogethe
with one speciinen ol € modaguscariensis in ome: host specimen, an undetermined
species of praving mantid. Such report of the parasitation of one host specimen by

two gpordiid sprecies is vnusual and the specimens should be reinvestigated.

simipibe arenle roundish, surface smaath and with faw fine bristies

tublercle arcoles presen |

Lo arenles nit described

bulging areclis ot described

crevwented wreoles it pairs, with cither verny short and fne apical Blaments ar wath longar and mara

solid Pilaments

circumeluster arenles similar in sbructure to simple areples, but slightly more elevated

dimarphizm i crowned aieoles! presenk, crowned areoles will lomger Dlamenls aee lacated along Phe ventral
midline

farim of croenod areple cluster pair of crowned areates, surmounded by 11-15 Oroemcluster areslas

Comment on species stams: This species belongs into a large proup inowhich the sim
ple arcoles are smooth or superhicially structured, but not as extreme as in the “black
berry” areoles. Clusiers ol crowned and cireomeluster areoles are present. Chordodes
eapensis is quite similar to O digitates and C muedled, the differences hetween these
species must be made clearer. All three species are distinguished lrom other species in
this group by the presence ol lhercle arecles, shert apical llaments in the crowned

aretdes and the absence of bulging areoles,
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Summary ol Chordodes species [Nematomeorpha, Gordiida)

Chordodes capillatus von LinsTow, 1901

1%
drawings in von LiNnsTow (1901).
Tanzania: Langenburg at Lake Malawi {town was given up with rising level of Lake
Malawi and does not exist today) (12, von Linstow 1901).

The description ol this species is not very detailed, indicating simple areoles, cir-
cumcluster areoles, crowned areoles and probably thorn areoles, but no fine structure.

A reinvestigation is needed for this species.

[Chordodes carioca CArRvALHO & FEI10, 1950]

10
drawing and LM in CarvaLno & Fe1o (1950).
Brazil: Rio de Janeiro (19", Carvarno & FEI0 1950).
CarvaLno & Frio (1950) described two types of areoles from this species, neither of
which are crowned areoles. Therefore, this species does not belong to the genus Chor

dodes.

Chordodes carmelitanus Carvarno & Fr1o, 1950

19

drawing and LM in CARVALHO & FE10 (1950), SEM in pE Virraroros et al. (2004a).
Brazil: Fazenda da Algeria, Carmo do Rio Claro, Minas Gerais (12, CaArRvVALHO & FEIO
1950). |species reported from Argentina as C. carmelitanus by pe MIRALLES 198¢ were

reinvestigated and determined to be C. nobilii by pe ViLLarosos et al. 2004al.

simple areoles elevated above cuticular surface to differing degrees, with irreqular, “warty” sur-

face
tublercle areoles present

bulging areoles not described

thorn areoles | not described
crowned areoles ‘

present, but exact form not completely clear; they appear to be quite flat and
the origin of the long and solid apical filaments can not exactly be traced

circumcluster areoles

not clear, the areoles surrounding crowned arecles do not differ distinctly from
simple areoles

dimorphism in crowned areoles? appears to be present

as areoles surrounding the crowned areoles are not very distinct from simple are-
oles, it appears that no clusters are present

form of crowned areole cluster |
|

Comment on species status: Despite the reinvestigation by de Villalobos et al. (2004a),
some characters of the cuticle remain unclear. Further investigations should attempt

to clearify the [ine structure of the crowned and circumcluster areoles.
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|Chardodes carvaliiod pe Mimaries & Canming, 19873

5

drawing in pe Miacres & Cananve (15874).
Argentina: Rio Primero in Cordoba (0%, ne Miacces & Canino 1g5y).
NI’? I"!I'l'n.‘l."lll-"[i .'Ill"l::l.ll"h Aree l:i-l"Hl:'Ii]H'II IH'II'F'I]] Hli" Hl’?l‘l"il'h. ".-".-'EIit']'I III'!I"H I.lll"lli'lul':i'll'I 1l IH'-

cne inte the o < Cherdides.
long inte the genus Chordodes

Chordodes clavatus von Linstow, 1906

.. thembensis, C. uneinatus (synonvmized by oe Viccacosos e al. 2oo7a).

qo'a’, 2R Y

drawing in von Linstow (1goba), SEM in me Vibtacosos o1 al. (2oa7a).

Angola: Dundo jas © ibernbensis, 22°2, Soiacennano 1g61a). Camercon: Yaouiulé
(ref, 27 %, von Linstow 1go6a); Democratic Republic ol the Congo: Uele, Thembo {as
(- ihembensis, 100, Soacourrane 1ggS8), Bidua, Lisala rerritory (as (L nneinotis, 167,

SCLACCIITANG 1955)

srmiple arenles with warby surface (“hlackbeny areale”)

{utilerole ansslon ALl

tham arenlas prasent nnby i females along the ventral midline

Julging areclas resembiing simple areolas, but more elavated, in clustars of 2-5

crowned areales with moderately long apical filaments {nat seaching the basger of the cluster of,

arely alorg the verleal medbine in females, with very long Hlaments

cirrameluster anglas slender, elovatod, shighthy corsed Sowards contoe of U cluslor, with Tine Tt o
am top
dimorphism in crownad areoles? prasent, crowned arenles with long apical filaments prasent along the ventral

mmidling in females

form of crowned araole cluster patr of crawnad arenlas, surrnunded by 12-148 arcumeluster araales

Comment on species status: This species |?I.‘IIH'IH‘*-'~ into a large group ol species, in
which 1he -iu|]||:' areales are sh IIIIH]",' strveclured inte "|_1|'LL|:_'L;!1¢':'1'1_," arenles, Clusters of
1_'|1J'.-‘-']H_'I| i_IJIII Iil'ﬂ"IJ]!H ||If‘||.|'|' .3||'1"|||f'."-\- art !]H_""_-il:'lll. |-'_..||ITI'H'-I'.|II'.||!.|I-I"';\ I"|r|'.'l"|'|'|'[]:- E:-\- -Ilj"-iliflg'l_l.i'ﬂl'l-l‘ll_
fronn the other species in this groap by the presence of tbercle and bulging areoles,
the absence of thorn areoles and moderately long apical tiloments in the crowned are

IZlel_'h.

Chordodes compactus Scnvipt Roarsa & Browe, 2oo8

LHoa 1%
LA o] SEM in Scunaer-Bnacsa & Brume jzoeh),
Malaysia: Cameran highlands, Chegar Peragh (60", 17, Scamnn-Buarsa & Brone

200,
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simple arenl e slighily elevated, with raughly strachured sarface

Lublercle arenlas presant

thom areplaes mresent but rare

hulging areales presenl as solated areplas resembling crowned arsales

croned areolos with siender stem and shosl apical Flaments, tha crovme of the areales in a clos

P e ey close Logethen, crowned areoles with moderabely long apical Fla-
iments are present along the ventral midline of the male, Chose 1o the female
e wery Long Flaments

circumcloster aranles ot pressent cn budy sidies, 1o clusters alang the ventral midline, crowned aroales
with long flaments are surrounded by areoles rotembling cowned areoles with
short lilaments, which may alsg regresent crcomelestar areoles

dimarphism in crowned aseslos? presenl in both seses, but in males crowned areoles along the ventral midline
have maderately loog Blawenls while those in femalss are very [ong

torm of crvened areols cluste on bouy sides, clusters are formed by crowned areoles, alone, while along the
ventral midline a paic of crowned areoles s surrounded by saveral areoles resem-
nling croened asealos vath shost Glaments

Comment on species status: This species belongs into a group ol species in which the

clusters are formed by similarly shaped coles, making a distinction between

crowred amd circomcloster areoles ditfienle. Chardodes compactus is characterizeld

among these by the dose association of crowned arcoles withio the clusters.

Chordaodes compressus Romer, 1895

1y
clrawing in Rimer (18g0),
Malaysia: Baram river, Sarawak (19, Romer t8g5a),

The cuticle contains simple arcoles and crowned areoles, but the description is 1oo
superlicial 1o recognize details. Rmee (18954, 15890) notes strong rescmblances e oan
ather nvm.'llr:n:urph [romne the same localion, horcnensis, with ditterenees in size
arl colouration. As these are assumed 1o he quite variable, both species should be e
investigated, A ditferent pattern of areoles along the venteal midline is indicated in €

compressies by Romer (189350, 15g6).

Chordodes congolensis Scaccuimano, 1933

4T
1|1'.'|1.1.'in;::~; N SCIACCHTTAND | 145, 1958].
Democratic Republic of the Congo: Kasail, Tpamua (108, Scaconmran 1933, 1958},
Flandria (17, Sciaccnnano s, 1g58), LEE Tuke (15, Sciaccmano 1g0a ], Bamania
2o, bowscenrrano 16 h), [The individuals trom Kasad aned Flandreia were deseribied
as 7 by Scracommano 1933 and recognized as o hy Saiaconiann 1955,

The deseription and figures of the culicle are not sulticient. Simple areoles and

probably tharn and bulging areoles appear 1o be present, Crovened areales may he [
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sent with a crown ol very short and tine apical tlaments, they may oceor in clsters
r'nm]]:hmi 1||||1,.- ol cronwned areodes, hot all these date need hetter documentation ]:1_,- d

]'["I]l".'[‘:il];.fl'i'IT]E:']].

Chordodes corderol Carvarnoe, 1940

L9

drawings and LM in Carvavio [19460a),

Venezuela: Naignald, Los Canales (1%, Carvarno 1g40a).

simple arecles pilyonal, flat arcoles, probably 3l with fufr of fine bristles srginating froem the
rentre of the arenls

tuhlercle araales prosent

thern aregles | pat described
aulging areales nat described
oo aneodos prabably present isolated, with shorl fne apical flaments; along dassal and

wentral midline in pairs, with very bang Dilamaen L

circemclustier areslas not described
gimorphism in crowned areales? presenl
Tore of crowned gnssle st e pinbzhly no cluster is present, crowned arecles are cither in pairs (along dorsal

and ventral midlina) or singular (in remaining parls}

Comment on species status: Typical lor Chardodes corderon s the presence ol a tult of

bristles on the simple areales, Bristles can e present on simple arcoles of other spoe
cies, oo, bul only in O corderol and © vilfulold they Torm a all, Both species are dis
tinguished by the absence of cireamelnster arceles in C cordernd, these are present

ollodeh,

Chordodes cornnta pe ViLLaLosos & CAMING, 1909

| o
SEM i onE Vinearomos s Canise [ 1goo).

Argentina: vicinity ol town Salta {10, e Viceatoros & Camino 1ggg),

siple areales | with "warkty"” surfacs

tublercle araoles |2

tharn arecles [ nt deseribid

;"I:Il-.].iI!I'J areales | not described

crowned anedgles isolated ar in groups of ug to seven areches; with very short coown of apical Fla-

mienls

crroumciuster aneslos nat prasent
dimorphism in crpwnad areoles? ot descrried
form of crowned areale cluskar crowned aseales are either isolated or ecour in small clusters, bul without or

o s ier areales
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Comment on caticnlar strocture: De Victatosos & Casino (ggy) deseribed “type B

arevles”, which resemble the hasal part ol a tubercle areole, Whether this means thal

Lthey tepresent a tuberele avesle which bas lost its tuberele is not known.

Comment on species status: This species belongs into a group of species in which

the clusters e Tormed by similarly shaped areoles, making a distinetion between

crowned and circomelhester arcoles dillicall, Chordodes cormua 1s characlerized TN

these by the presence of small clusters (< 7 areales).

|Chordodes cubanensis Montcomery, 1898|

L= g 5.

drawings in Monrcomery {18g5c).

Cuba {not further speeified; 1% 1%, Montoosmuery 18g8¢).

Monrcomery [1Hghe) describes three types ol arcoles, which are insuficiently Tig-

ured, From their distribation pattern, they resemble areoles as described tor € morga

b ar for species of the genus Spinochordodes. A reinvestigalion is necessary for his

speries.

Chordodes curvicillatus Kigjanova & Sriinonov, 1989

1%

drawings,

M and SEM in Kirjanova & Srimisonoy {1080),

Indonesia: Sumatra, near P.I.i.l:('t!ll'll,_r._t[_']] |1 '?, Forkpamesea s ST R 1|JHI’.J|.

shnple areoles
tublorcla arealos
Lserm arenles
hulging areslos

crowned areoles

circumeluster araales

dimarphism in crowned areolas?

form et crovened areslo cluster

aften comcal, sometimes with Hne hrictles on top
orobably prasent
present a5 slender, hooked process an simple areols

prabably present {see figs 3 and 4 in Kigasova o Sommanoy 19E8)

prisent, with very short apical filaments o Latesal body and with long Slamants
dleng midventral and middorsal Lnes

present, silhes s peinted aeeles with tew fine bristles on tap (on Literal body)
ar resembling crownad araoles from Lateral bedy in haviog a crown of apical tine
bristles

[resEnl

an Gateral hody sides several crowned araales with short Slaments, encircled by
pointed circumcluster areales, sometimes a "thar" appears to be present in the
cenler; mowentral and dorsal midline, paw of crowmed areales with long fla-
ments, encirclad by oo oao pointed Cecomcluster areclas with apical Glamensts o
bristles

Comment on species stalus: This SPOTIES hl"]ilr'l:_';!-i irilo a ].‘l]’f_}[* group in which the sim

ple arcoles are smooth or superficially structured, but not as extreme as in the “hlarck-

berry” arcoles. Clusters of crowned and circomeluster areoles are present. Chordndes

corviciflatus is unigque in having honk-shaped thorn areoles
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Chaordades defilippii (Rosa, 1881)
A Goreding 8 Srcdodtes) De Filigaeni by Toma (88 ] iromslenoed o Cloerdndes by Bsaen | i#un)
EXEREE
e
Georgia: Tibilisi (1e7, Rosa 1851, Cancisus [unspeciliod  lecition, 107, Camerane
|.LSIJtr!J:I.
Fhis species, described as Gordius (Chordades) De Filippin (Rosa 1881}, Iater vited as
Carddines defilippit (Janna 18g4) and translerred 1o the genas Chardodes by Camegano

{186l and Riscr (18g6), as O defilippii or L defilipp, respectively, Canmerano FITE

(1897a, 1915} used the writing O De Filippii. The species is insutticiently describes

anid lacks documentation by ligures, Simple and erowned areoles ave indicated in the

description, bul the Tine structure or distribution pattemms are anknown.

|Chordodes delmae pe VitLavoros, 1995]

1d
SEM in ue Vinlaronos (19g5).
Argentina: Salta, Campo Ouijano (o7, or VILLALODOS 164G5].
There are ne croenedl areoles 1 his *-i|:'['['-lr":-. weliich therelore deoes nol hi‘l””,ﬁ’. to the

senus Chordedes (10 shows the characters of the genus Psendoehardocdes).

Chordodes devius KirRjanova, 1950
3T
chramweinng ik LWV i Koogpamava [ 1ga),
Tajikistan: irvigation chanmel close to Peodschikent (359, Kirgjanova 1950).
Note: The dornmentation imeludes only o silhouette doning ol wanterior and poster
i ol i low magnilication micrograph, from which details of the areoles are nol visi

ble, the deseription helow is based on the text deseriplion,

simpla arenlas only tubercle greoles are described as the most abundant Lepe

'|,|]|_I|_I._‘II_',I_' areoles | abundantly pressnl

thiven arecles | present

bulging areoles | present as pairs, enclnsing one tubercla

crowned anealor, | present n pu'irs, with |_-'_'n|:| antd shender apical filamants: theay encloss two tuber-
ripn

circumcluster areolos presend, with Tne apical I1ri’:1llr--'.

dimar |_-|1"-',|1| i copwriid arenlipn? nat desrribed

Torm af crowned areale cluskes parr of crowered areoles, surrounied by 10-12 circamcluster areoles

Comment on species status: 1 the description is reliable, € devies 15 unigue in posses

sing only tuberele areoles and no simple areoles,
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Chardodes digitotus von Linstow, 1901

]

Material 157, 2% 7 (von Linstowe 1901 does not recognize the sex, he additionally reports twao

Iragments, sex was determined by ne Vinrarozos o al. zooga).

Documentation  rawing in von Linstow (1go1], SEM in pe Viniatosos el al. (zoo7a).

mistrittion  Lanzania: Unyika platean, Konde (1%, 295, von Linstow 1goi].

simple araales

tublercle arncole:
Lhworm areoies
L lgang aceales

CIOWTED arenles

o luster aseakos

dimarphism in crowned areoles?

torm of crowned arcole cluster

Comrment on species stalus: T

vanable fn shape, cluding harseshoe-shaped and other forms, | with fine bris-
tles an top

present, somselimes gs hosechae-shaped areales sursanding a strong tubercla
nnt aeseribherd
not described

with wery short apical filaments on body sides ar, only in females along the ven-
Lral e, wath long Aloments

glevated anove simple areales, with granular surface

prisent, in femates cromnad areoles with long apical filamants along the ventral
midling

three cromned areoles, surmopnded in some distanece by 11-11 (body sides) ar 4-
10 {vantral midline in females) circumcluster aneolzs

s species belongs inlo o large groonp in which the sim

|}]¢' areales are smoath or Hkt'?l'l'fit].l“\" strowetures], bt ot as extreme as in the “hlack

lwerry™ arcoles. Clusters of crowned and circumeluster arcoles are present. Chordodes

digiretus is quite similar to C0 capensis and O pueeflers, the dillerences between these

SpeCies st boe made clearer, Al three speries are [ii!-'-[-ll']g_f'lli!'-ul'll'til [revmm oothier species m

this group by the presence of tuberele areoles, short apical Lilaments in the crowned

arcoles and the absence ol hulging areo
- L

.

|Chordodes ferganensis Kirjanova & Seimiponoy, 198g |

Material | %

Documentation | [Tawings and SEM in Kiganova w Senuncsoy [1g8g), SEM anoee Viciaiosos ¢ al.

(27l

pitribution  zbekistan: in puddle close to Fergana (17, Kiganova & Sromnonoy ig8g).

Aller a reinvestigation, e Viearosos o al. (zoo7h) synonymized this species with

Chnidondes cethophionis.

Chordodes ferox Camirano, 18y7

(R

Haterial 101 4

pocumentation  (rawings in Camerano (1597a) and Bravciase {1923),

tistrbution French Conga” (no torther specified locaton, this region now ineludes the Bepubilic of



66

Material

Documentation

Distribution

NF 44| 2008 ANMDREAS ScHMIDT Ritacsa | L. CRISTINA DE VILLALOROS | FERNANDA ZanCA

the Congo, Gabon and the Central Alrican Republic; specimen was originally described
as Gordius verrucosus by Camerano 1893a) (1%, Camirano 1897a); Democratic Repub-
lic of the Congo: Kisantu (19, BEaucuame 1923), Bas Uél¢é, La Kulu, Bondo (12, Sciac
CHITANO 1933), Kisangani (as Stanleyville, 22 2, SciaccHiTano 1933), Komi, Lodja (32 €,

SCIACCHITANO 1933), Boma (12, SciaccHITANO 1933), Ingende (19, SciaccHITANO 1958).

:;imple areoles | variable in shape, obviously more or less smooth on surface

tublercle areoles | present B -

thorn areoles | preser;t -

Eulging areoles a | probably presént (see figure inr Beavciame 1923 and descn’ptio_n_by SCIACCHITA-
No 1958)

cm\.:r;wed areoles - with long apical ﬁlaments_, (strongly exceeding_borders of cluster)

circumcluster areaes —.| . present - - -

;j_imorphism in crowned ar_e_oiée;w not described )

;‘Em of crowned areole cluster | unknown number of cro;ned areoles, surrounded by 9-13 circumcluster areoles

Comment on species status: The description and documentation of this species is not
detailed enough to recognize characters particular to this species, a fine-structural rein

vesligalion is required.

Chordodes festue CAMERANO, 1897

420, 1282

no figure in original description (CamEraNO 1897h), drawing in Camerano (1897a),
SEM in DE VILLALOBOS & ZANCA (2001).

Equador: Cuenca (349°d, 792, CAMERANO 1897b [numbers given in reinvestigation of
DE VILLALOBOS & ZANCA 2001]); Venezuela: Merida (799, 59 ¢, CamMERANO 1905); De-

mocratic Republic of the Congo: river Kalimabenge (1, Sctaccuirano 1958).

simple areoles | polygonal, irre(:qulc;a-r surface \;'\ﬂ'th fine bristles

;b[erde areoles 7 | not described

%m areoles . | p.resent, tharns appea-r. to arise n;o;e or less directg Fm;;i-c[e B

bulging zareoles | not described

crowne_d areoles _ present, with few moderately long apical filaments (reaching the border of the_
cluster)

circumcluster areales present, elevated, with apical bristles

pair of crowned areoles, surrounded by two rings of 8-10 circumcluster areoles in
each ring

dimorphism in crowned areoles? | not described
form of crowned areole cluster I
|

Comments on cuticular structure: D VILLALOBOS & ZANCA (2001) described one type of

areoles, occurring singly or in groups up to four areoles. These areoles are elevated
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abwwve the simple areoles and have an apical wite of filoments, They therefore some
whal resemilde crowned areoles in their Torm or, in their distriibution, bulging areoles,
11 is not quite clear, to which type of areales they are homaologous.

Cotment on species status: This species belongs into a large group in which the

simple: areoles are smooth or superlficially stroctured, buat ot as extreme as in the

“hlackberry” areoles. Clusters of crowned and circomeluster areales are present. Chor
dhisttes festae is distimguished from the other species inthis group by the absence of o
berele areoles. This is shaved only by © sandoensis, which has shol apical Olamenis
in the crowned areoles in contrast to (. festae, which has moderately long lilaments,
Thu reports al this sprecies G0l Lwo conbinents musl L conlirmed, appear o L et

very likely.

Chordodes fukuii Tnour, 19351

unknown number of specimens, the sex is anly given Tor 10 and 45 5.

no ligures in original description, drawings in Inour (1952, 1685), SEM in Scismim
Fraksa 2odg).

Japan: prefectures Akita, Tochigi, Yamanashi (Tnoue 1ggt), Tokyo (Isoue 1952), Shi
sunka (Inove 1988), Tovama city, Akuoji (Inoue 1994}, vicinily ol Lake Biwa Museim,
Oroshima, Kusatsu town (45 5, Scusinr Rinaisa 2o04), shore ol Lake Biwa, Kitahira,

Shiga lown (17, SeaminT-Ruarsa 2oo4). [in publications by Inou, only the distrib

Lions i certaan prelectures is indicated, no numbers or sex are given|.

;im|1l-r- arenlen very flat, surface dansely covared with apical 'Z_Irnll'll.;ll.‘b ar 5ot Brslie

bublercle aresles oresent

From areoles ant describes

bulging arcoles nok describied

ool '-|||‘|'|||' aragles in clusters af several are elavated and carmy & ring with wesy shark fla

ments, these prodably regresent the crowned arecles

circumrluster areoles not presant
dimerphizm b crowncd gresles? not dessrbed
farm of rroavned arenle cluster clusters arg compnsed onby of crowmed arecles, orcumcluster areales are absaont.

These are 10 ar more arealas ina cluster.

Comment on species status: This species belongs into a group ol species inowhich the
clusters are formed by similarly shaped arecles, making a distinction  between
erowned and circumcluster areoles diflicalt. Chordedes fuka closely resembles Cafn
cormies andl O tubercufatns, but is distinguished from both by the presence ol Tlar sim

ple arcoles, these are turther elevated in the other species.
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1

Chordodes furnessi MoNTGOMERY, 1898

14, 3292
drawing in MontGomery (1898a), LM and SEM in SCHMIDT-RHAESA & YADAV (2004).
“Borneo” (no further specification, 15, 12, MontGoMERY 1898a), India: Shillong (22 2,

SCHMIDT-RHAESA & YADAV 2004, as Chordodes cf. furnessi).

simple areoles | rounded, with fine apical bristles

tublercle areoles not described (only tubercles or thons close to areoles in the interareolar space
| are present)

thorn areoles | not described
bulging areoles | present as single or few areoles resembling circumcluster areoles
crowned areoles on body sides with very short apical filaments, along ventral and dorsal midline

with long and solid filaments (these were only found in the Indian specimens)

circumeluster areales in clusters along ventral and dorsal midline, circumcluster areoles are present

| and resemble the areoles from clusters on the sides of the body

dimorphism in crowned areoles? | present

| on body sides only around 20 areoles of one type, resembling crowned areacles,
I Along ventral and dorsal midline single crowned areoles with very long apical fi-
| laments, surrounded by circumcluster areoles with very short filaments

form of crowned areole cluster

Comment on species status: This species belongs into a group of species in which the
clusters are formed by similarly shaped areoles, making a distinction between crowned
and circumcluster areoles difficult. Chordodes furnessi is characterized by the presence

of crowned areole dimorphism in females and by the absence of tubercle arcoles.

Chordodes gariazzi CAMERANO, 1902

1d
SEM in Zanca el al. (2006a).

Democratic Republic of the Congo: unknown locality (1", CAMERANO 1902a).

simple areoles | with warty surface (“blackberry areoles”) and fine bristles
tublercle areoles | present
thorn areoles | present

bulging arecles present in clusters of two to four, similar in structure to simple areoles, but more
elevated and the fine bristles appear to be clustered together

_cmwned areoles ‘ with moderately long apical filaments (slightly exceeding the bordrfthe clus-
ters)

circumcluste?a:ales | slend;zr areoles, sﬁgljltl_\/ cur;red towards cente;;;th rough apical Si_ﬁa_ce

dimarphism in cmwﬁed areoles? | not described —

form of cr;wrled areole _c[uster | pair of crowned areoles surrounded by 12~2_0 circumcluster areoLes—

Comment on species status: This species belongs into a large group of species, in

which the simple areoles are sirongly structured into “blackberry” areoles. Clusters of
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Docusemiation

Distribution

Sy nl U ekl !-|||'.|h.||||.|In||_n||i|_. caapilinibion

crowned and circumclusier areoles are present, Chordodes gariazzi is characterized by

the presence ol club shaped abercles in the tuberele areales. Such tibereles have heen

Fonmed only in € einzed, which has stiooth simple areoles.

Clhordodes gestri CAMERAND, 1904

i
1Tern e

Guatemala: Quezaltenango (127, Camerano 1goga).

The original description ndicates the presence ol simple aond tubercle weoles as
weell as the presenee of clusters of 5 1o circomeluster areoles around a pair of crowned
areoles. However, as turther fine structral deseriptions and distribution patierns are

|;|['|:;f||:|1_;. ilis ";\.J,I'l_'l'il_"‘-\. r|,-lgu'|:|_':1 a |L'i||1.-|,'nl|g‘.‘|1i::||.

Chordodes quineensis Sriminonoy, 2001

15,47 it
:i|_;_|'.-'.'i||"-_:;-; L SPTRIDCNOY (2001 .

Cuinea: Kankan (in abscess of dog, 17, 4% 2, Seminonoy zoo1 ).

simnple areoles with granulated surfacs

tublercle arcoles prosert

i arenles precant

bubging arcoles probatity abaent

crowned arenles filaments either very short, fine aad numaroiss o veny long

circumcluster areales present, as elevated areeles wath hine bnstles on top

diniorphism tn reowned arenles? present, but distributinn oot rlear; accacding to text, crowned arealos with lang

fiaments occur 1n Lhe dorsal and laleral side, while those with shot aseales oc-
curin the lateral and ventriel side

Torm el crowned areole clusten pais al coowied asealon with B-17 Circumelusber arenles

Conunenl o .w]_u_'1_'i:_'.';. slatus: The distoibeton ol e twa Ly o ul crovened aealies 1=
nnnsual compired oo other species with dimorphic erowned areoles, Trecinse arenfes
with h_1||c|_:' [hmmenis appedr nol b soour in the verniral Tine ['.'.'il'u']l 75 thee ease i all
ather species when long Hlaments are presenth. 1 the darsal and ventral sides were
unt contused in this investigation, this is an impodant diagnostic character ol O goi
deensis. Arminonoy [2o00 ) does not mention whether this c[n;u_xr'rii:-l'mrl clowes avonunl i
mades andd Temades and o0 should e chiceked whether the male does also Lave

crovened areole dimorphism.
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|Chordodes hamatus Rimee, 1895

Haterial j':l“{:", Z-'.'? '?
Documentazing +||.:'f1."ir|gﬁ i ROmER {15010,
tstribution  {saboon: “Sibatga Farm™ (pa’a’, 28 ¥, Rdmer 18g5h)
Hewze {1949] FL’I'_'L'I_!_'_IIj?.E"!'.l this species o be a mermithid nematode and renanmed 1t

Cenrelinraerrenes foaeneeid oy,

Chordodes hawkeri CAMERAND, 1902

Material at loast 60757, 114
tecementation 110 ligures in original description, SEM in Zanca el al. (zoon6h).
pistibution  Eatst Africa, Take Victoria {as "Victoria Nyanea®, nol Turther specified, 12, 3% ¥, Cam
kran tgzh]; Democratic Republic of the Congo: Katanga (unspecilivd nomibyer aned
sen, Camerano 1g1s); Kenva: Mombasa (unspecilicd number and sex, Camegano
1915]; Sierra Leone [unspecilied number and sex, Camesano 1g1g); South Africa:
probabdy Grahamstown {as “Grabiamstow”) (37, 1%, Camerano 1908b); Sudan:

White Nile (a0'a", 72 %, Camerane 1g9ozh).

sl arcnlies irreeqular stiuctuse, raughly structured surface

tullencle areoles presind

Lharn arenlas prasent

Brialeying avesles present as elevated, not furthar structused areales in qeaups of #-10

crowned areeles prabably only present asselated aseeles with very short apical flaments, better

deseribd as o coown of granule-like processes
circumciuster aneaies | nat present

dimorphism in crowned areoles? nint present

o of croned arcole cluster clusters not prasant

Comment on species status: The deseription and docomentation of this spectes is not
detailed enough to recognize characters particular to this species, a line structural rein
vesthigalion is required. 11 should be checked in partionlar whether the areales with api

cil granules can be regarded as crowned arenles,

Chordades heinzei Scracenrmann, 1937

Material 177, 12
Secsmentation  drawings in SciaccHmrano {1937, 19581 SEM in Zanca el al. (zooba).
swrmeres Democratic Republic of the Congo: Kasai, Luche (147, Sciacomane tyg7), Kasai, Ma

baw (12, Aoracoirrano 1gfieh)
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Distrilneticn

s ey ol el spesies et plig Gaa i la)

simple wenles flat, with srregularly struchered surface

tublarcla areoles pressnt, tubercle is Lange and clulb-shaped

thorn argolies | ot descnbed

fulging arealas i:.n_-.l.;lu_-ll_[u i rlusters of 24, siigntly comcal, wath fing bristles on top
croenad arcoles with moderately long agical flaments {not excesding the barders of the cluste
circumeluster areoles slender, corved towards centre of the cluster, with rag of fine bristles on top
dimorghism i crowned arenles? | not described

torm ot crowned aseole clustes pair nf |.-1;..-r.w-|:l arenles, surrounded oy 17-24 circumcloster arsoles

Camment on species status: This species belongs into a large group in which thie sim

ple arenles are smooth or superlicially structured, bot not as extreme s in the "hlack
berry” arcoles. Clisters ol crowned and circomelusier areoles are present. Among
these species, € hetnze! is characterized by the presence of tubercle and bulgimg are
ales, bt the absence ol tharn areales, ."'u]l’iilihll-l||‘:f'. ) hedrzer has club Sll:i[?t‘d tuler-

cles, which are elsewhere only known fraom O garinzzi.

|Chordodes ibembensis SciaccuiTano, 1958/
il
drawing in SCIACCHTTANG {1958

Angola: Thinda (299, Saacenirane 1g61a); Democratic Republic of the Congo: Uele,

b (167, SoaccHITAND 1955],

This species was synonymised with €. clavatus after @ reinvestigation using SEM

(e WiLLanowrns o al 2007a).

Chordodes ikelensis Sciaconimano, 1961

1%
drawing in SciacomTano (1g61b).

Democratic Republic ol the Congo: Thela, stream Tshuapa (19, Sciaccumann 1960 b,

simple zrenles with wregular ciscumference

tutlercle areoles prohably prasent (simple aesles with “losth™ are mentioned in text but nol fig
ured]

thorn araolies not described

bulging areates | present, with <alid tubercls on bop

crowned gresles with very long apacal filaments

dircumclilstar arsles presenl, according to fiqure slevated, with more or liss flat apical surkace, in

groug diverging fie conter Le perighery
dimorphizm in crowned weoles? | not describied

form of coowned arcale clushor pair of crawnad areoles, surrpunded by wp to 30 circumelustar areales

71
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Comunent on cuticular structure: Large dark areoles e described with o strong
“tosth”™ an top. They are deseribed 10 oceur isulated o o gronps up 1o four, but the fig
v omly shows isolated arroles Such areales resemble bulping areoles, bt Hhis is e
only case, where bulging areoles carry a tuberele.

Comment on sprecies statos: A line stroctural reinvestigation ol this speecies will be

helplul, bt the bulging areales with a tubercle on top appear (o be a unique character

Fear this species

Chordodes insidiator Camerano, 1899

12
drawing in Castieano (18gy),

Malaysia: Borneo, Sarawak, Cascita el Monte (147, Camuran 1599).

simiplis areales presant. fat

Lebilessle arenles presenl

thorn araales prizsienl,

bulging araales | abundantly presanl

crownizel angecelion [ present, bt exact fanm unknown

circumeluster arealas | present, but exacl form unkingwn

dimorphism in coownad areoles? nal describaed

forsn af crowned arsale clustes twe o three crowned aresles are suarrounded by an u.l-lcl'-n-.\'l'- numhber of or-

cumcluslor areoles

Comment on species status: Theedeseription and documentation of this speries is nal

detailed enough o recognize characters particular 1o this species, a line structural rein

vestigation is required,

Chordaodes iturensis Sciaccinrano, 1958

g, 12
drawings in Sciacomrano (1y58),
Democralic ]{:*puh]i:' ol e Congo: L, Nioka (32'¢", SOIACCHITANG 1G955), Ll

Usumbara (19, SCIAGCHTTANG 1958].

shmplie arealesg irregulasly shaped

tihlarcle arcoles probably present

thorn aseaies it deseribed

bulging aneaics | nat dE'E-:r1LI'_'.I..|

crowned gseales preseit with either short Hine or very long apical filamants, esact Torm and distri-

bution patlern are not desenbed



Mat=rial

Nucumentation

Distritgtion

smchnaty 8 by seec ] L e, Cairibinaga

ciecumclustars areoles , present, Det sxact form not deseribed

dimasplaum n crowned areojes? presenl, but distribution pattern nat desrsilsed
farm of rrowned areale cluster

unkngwr number of cesdned areoles sumounded by unknosn tumber of o
cumeclustar arenles

Comment on species stitus: The descriplion and doromentation ol this species is nol

detailed cnough 1o recognize characiers particular 1o this species, o line structural rein
viesligalion is reduired,

Chordodes jandoe Camerann, 18g5

2o’ 1%

drawings in Camerano (1597a), LM in Scsmipr Riaesa faoozay, SEM in pe Miaiies &
B ViLatoeos (1904 and Scusnt Riaacsa {2002a),

“stream near htla, Timor® probably means East Timor: strcarm nedr Dili (299, Cam

FRANO TRO5a) Australia: Queensland, Cuacania somh ol s (19 o MIRALEES & 1
WilLaLonos Loy}

s ple areolas Mal. with strongly sbructured sudace "hiackbery arale”)
bblerscle areoles present, bul rare

tharn arenles prasant (in fedraliaon specimen)

bulging areales present, as “btarkbery” neolas with warty sutfice
crewned aredles with very stort apical flamonts

cirumcluster areoles presenl, efther with only moderately slauciured surtace {fuslzalian speciment o
with strong “hlackbersy” structuse {Timor specimens)
dimarphism in crowned aneales? not described

form of crowned areole cluster parr of crowsed arecles enchasing o cenlral tubercle, surraunded by abint 20 cie-
cumelissber arcoles (in Australian spacimen, gumbier may be wwer v Timar speci-
mesis)

Commment on arealar structure; There are slisht differences between the Timor spirci
mens and the better investigated Australian specimen suel as the probable absenee ol
thoroareales in the Timer specimens and ditlerences in the Torm of ciroumeluster are-
oles, the validity of these ditterences should be tested in a reinvestigation of the Tinn
specimnens, Large “craters” observed by pe Mmaties & ne Vioaosos (1G] praluhly
represent regions, where the clusters have mechanically lost the ceotal crowned are
ohees [Scnsinr RUarsa zooza).

Commment on species stalus: This species belongs o a large sroup of species, i
which the simple areoles are strongly structured into “hlackberry” arcoles, Clusters o
crowned and ciecomclaster arcoles are present, Chordodes jandoe i< charvaclerized v

|.|I'H‘ |H‘I‘H1'I'|l_'{' o Illht_'ll |.E-, Thesrn .md '|.1Ll]|LTille{ |III_"I::I1I,":-G .||||H l'|}|:|.|'r:||'_=|h]1_-f' !|.'|:r|<_{|.- 1_'|-:'|1.1.'111'|| AT
ale clustors (= ao),
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Chordodes japonensis INOUE, 1952

numerous specimens of both sexes
drawings in INOUE (1952a,b, 1988), SEM in Bakk (1993) and ScuMIDT-RHAESA (2004).
Japan: different locations on Honsyu (499'd, 379 2, Inour 1952b), prefectures Tochigi,
Saitama, Chiba, Tokyo, Yamanashi, Aichi, Nara (INout 1951), Nagano (INOUE 1952a),
Kanto (INour 1988), Shimosakamoto, Otsu city (16, Scumipr-Ruagsa 2004), Hiyoshi-
dai, Otsu city (12, ScumipT-RHAESA 2004); South Korea: Pakdal, Kyongju-gun, Kyong:
sangbuk-do (159'¢, 3%, BAEK 1993), Seoul (12, BArk 1993), Mt. Moak, Chollabuk-do
(16, 299, Bark 1993), Sakimak, Kyunggi-do (19, 12, Baek 1993). [in publications by
Inout, if not otherwise indicated, only the distribution in certain prefectures is indi
cated, no numbers or sex are given|.

Note: Chordodes japonensis is briefly mentioned with some distribution records al-
ready in INoUE (1951). The description of this species was given in parallel in two pub-
lications in 1952, from which InouE (1952a) occurred carlier during the year than In-

ouE (1952b), although this second description is more detailled.

simple areoles rounded areoles, moderately elevated above cuticular surface, surface slightly ir-
reqular structured

tublercle areoles | present, but rare

thorn areoles present according to Inour (1952b), they were not found in SEM investigations
by Baek (1993) and Scumnr-Ruazsa (2004)

bulging areoles | not present, but simple areoles may have different levels of elevation

with short, but comparatively solid or (along ventral midline) with very long api-
| cal filaments

crowned areoles

circumcluster areoles present, with tuft of apical bristles, areoles with such a bristle form a group of
ascending height towards the central crowned areoles

dimorphism in crowned areoles? | present
|

pair of crowned areoles encircling a central tubercle, surrounded by varying num-
ber of circumcluster arecles

form of crowned areole cluster

Comments on cuficular structure: The original description by INouEt (1952a,b) and the
SEM reinvestigations differ slightly, these differences were listed by ScHmIDT-RHAESA
(2004).

Comment on species status: This species belongs into a large group, in which the
simple areoles are smooth or superficially structured, but not as extreme as in the
“blackberry” areoles. Clusters of crowned and circumcluster areoles are present. Chor
dodes japonensis is quite similar to C. anthophorus and C. timorensis, the diflerences

between these species should be made clearer in further investigations.
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Chordodes joyeuxi DORIER, 1935

Material 12
umentation  drawings in DorIER (1935).

vistribution  Vietnam: Langson, Tonkin (12, DORIER 1935).

éim ple areoles ‘ with irreqular shape and surface (“blackberry-areote”)
tublercle a:eoles a presgnt -
thor;areolés | present o
bulging areoles - not described ; B
crowﬁed areoles i witg L;)r-i-g_apicat filaments (éxceeding borders of the cluster)
Q:( cumclisier arecies nresent, hut Tine s’&mc@m nok t&esu.'\h el

rX\mm\)\\‘\STW; n cm\;\l;ed areo\es? ot Ges_cf\‘aed o -

Eum of cmwn;c_& areole cluster - pair of crowned areoles encircing a central tubercle, surrounded oy TAQE-

cumcluster areoles

Comment on species status: This species belongs into a large group of species, in
which the simple areoles are strongly structured into “blackberry” areoles. Clusters of
crowned and circumcluster areoles are present. Chordodes joyeuxi is characterized by
the combination of possessing tubercle and thorn areoles and lacking bulging areoles.
It is distinguished from C. shoutedeni, which also shows this combination, by longer

apical filaments in the crowned areoles, these filaments are short in C. shoutedeni.

Chordodes kakandensis SciaccniTano, 1958

Material 1%
Documentation Arawings in SCIACCHITANO (1958).
pistribution Democratic Republic of the Congo: Lualaba, Kakanda (19, Sciaccmitano 1958).
The description and figures of this species are insufficient to make any statements
about the species status, Crowned areoles, probably with many fine and short apical fi-
laments are present as well as simple, circumcluster and probably thorn areoles, but

their exact form and distribution patterns are unknown.

Chordodes kallstenii JAGersK1OLD, 1897

Material 1%
Documentation drawings in JAGERSKIOLD (1897).
bistribuon  Cameroon: Bkundu (19, JAGERSKIOLD 1897).
The presence of simple arcoles, crowned areoles and thorn areoles is indicated in
the original description, but few fine structural details and no distribution patierns

are present. Therefore, this species needs a reinvestigation.
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Choredoedes Bivaensis Scinconmano, 1958
: 3

=3
u:h'an,—x-'iu.t_iﬁ m Boracoimrann (1g5i)
Demacratic Kepublic of the Congo: Kive, Tshilinda (107, Soacoumano yss),
This species is insulTiciently described. The original deseription indicates the proe
sence ol simple arcoles, cither ibercle or thorn areoles and elusters with erowned ane

aliss, bt hese are anly deseribed as clusters of 1215 arcoles with a il of Tedstles in

the center. A reinvestigation will clear the Dine stractural details and distiibution pat

i,

Chordodes kolensis Sciaconmann, 1933

oo o, 1Y

drawings in Baiaccimano (1953, 1958), SEM in Aanca el al. [zocha).

Angola: Tsharissoka, on street hetwesn Dundo and Camissombao {107, Saracomraso
g6 1a); Democratic Republic of the Congo: Borabo, Uchi (27 2, Soracosmane 1g44]
Kode (12, Soncomrano 144}, Wangata (1%, Scracenmmane 1g33), Goguilhatville (12,
SeraccHTana 1gye), Kanzenze 0%, Soiacenirana 1944}, Kisangani (as Stanleyville,
AT 3 E Y Soiaccinrann mss), Gwange, fsu-Bodua (168, Soacormans 1g55), Kasai,
Sankuru, Tasambe (197, Sciaccirano gy, Kiva, ML Kohuzi (15, SC0ACCHITAND
1961h), Bokungu in provinee Equateor Tshoapa (289, Zanca e al, zooba), Gemena in
prresinee Begratlenn l}h.m;i (1e" Zanca o1 al 2oo6a), Uele, Ihembo (167, Zanca ot ol
aecsha), Yokamba in provinee Comdewr (167, 497 Zanca o al. zooba); Cote d'lvoire:
Mont Nimbia (17, Zanea ot al. 2ooba); Kenya: Nairobi, Kamara Forest (15, £anca el al.
2ooha) [[or some confusion with the individuals described by Scracomimane see Zanca

i1 al. aonhal.

sumple arecles irregularly shaped, mare o less smoot b sarface

tublercle areolies | not geanbod

thorn areales | not described

bulming areales | isplated or in groups of up to three areolos, elevated, smooth suface, neighbo

[ i arcoles Cosely touch eack othes

crownied darealion | wath vory short apical filamants, in females along the ventral midbne with wery
| Long flaments

cireumeiuster areales slender, ¢levated arcoles
dimorphism in crowned arcoles? presend in femgles
lorm of crmsned areali clistar pair af crowned areoles surrounded by 20+ 26 circumcluster aieslas

Conment on species status: This species belongs inte o Taree gronp in owhich the sim
I f 5 i f

ple areoles are smooth or superlicially structured, but nol as extreme as in the “black



Haterial

Darumentabing

Dsisihaitiaii

Material

Documentatinn

ictribution

omsnarw sl Clratisbes spaiees [Semaziimeepdio, Geacdiicda

berry™ areales, Clusters of crowned and cireameluster areoles are present. Typical Lor
L. kedensis are probably blossom-shaped arrangements of areoles in which Tour sewi
cirenlar arenles sirround a central one. Such an arangement s unkoean from other

species, a homology to other areolar lypes is uneertain,

Chordodes koreensis BAEK, 19973

lzda, o R §

{]]'.I'l.r".r"EtL:_{.‘; and SEM in Back (19y3).

South Korea: Pakdal, Kvongju gun, Kyongsanghbukdo (1), Pakdal, Kyongjogon
(e, 3% %), Mt Chogye, Chollananido (seer, 12), M. Waorak, Choongchungbuk do

[1%] {all reports by Back 1ggy),

simple araoles flat, strangly “Blackherny"-sEnictue

tublergle areoles P

therm arenles ot desrribed

bulging arenlas presant in clusters of #-&, smonlh surlace

crowned amealis there are typical arangements corresponding ta a pair of coowned areoles and

surrpunding circumeluster areoles, but the paic of aresles in the centre do not
have conspicuous apical filzmonts, unly small central granules {plate 1, fig. 3 in
B 1993) or a small central tuft of bristles {plate 1, fig, 4 in Back 1993

Thesefone, thewe con be considersd an crowned aresles without apical filaments

circumclister arenles present. smonth suface with vocasional accurrence of few fine bristles
dimurplvsm in crowned arenles? not described
form al crowned areale clustes aair nf cogawned areoles surrounded by T 10 cicomlusten sreoles

Cormment on species status: This species belongs into large group ol species, in
which the simple areoles are strongly stroctured into “blackberey” arcoles, Clusters ol
crovencd and circumcluster arenles are presenl, Chordodes Loreensts s characterized
by the presence of tuberele amd bulging arcoles and the absence of thom arcoles. From
other species with this character combination it can be distinguished by the very shorl

apical projections on the crowned areoles,

Chordodes lefeluret (Sciacemrano, 1937)

A P lrediedos defebim Ty Seracoioasa (g bt erned o Cledndes by 5o asa (iggE)

Py
lllu'.x'iny,:-. I SCIACCHTANG (1937, 1g58)
Democralic Republic of the Congao: Katanga, Kanzenze (19, Sciaccuirano 1937,
The descriptions of this species, the original descviption as Peracliordodes lefeburi

[Scracerirano 1057 as well as the redeseription as Chardodes Tefehur (Soraconran
i | )
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tyga) are insullicient. Simple areoles of variable shape are present as well as berele
or tharn areoles and clusters composed of crowned areoles with short apical liloments

aned up o 20 surrounding cireumclister areales, but o line structural details arne de

seribwed or [|§_;ur:'1|.

Chordodes lenti Carvarno, 1944

1’
drawings in Carvavi (1944 ).

Brazil: Vicosa, Minas Gerais (17, Carvario 1.4

simple arelas irregularly distributed, ..-,-lh ;.-m:lr_* interaraaiar speces, smoolh surface

tubiercle ameoles | present

Lthorm areoles nat descrited {or confused with whercle areoles)

luding arenles not described

crownad areoles presenl with fow (up te 101 moderataly long apical filaments

rircumeliestar arcoles ner clear, Hgores show few arecles in close neighborhood of crmwned zreales,

these may be circemcluster el
dimarphism in crowned arsoles? nit desoribied

frrm of crowned areole closter rrovenedd arenles accur in piirs or in clusters of 3, T is nob clear whether ey arne
assacrabed with fow circumeluster arealies ar nol

Crosnpnent cn _-,E]["{'j[‘"_-; status: This '-.,||-|'|'i|:"'-1 h:-lanx T Lroup il h[]('l'il'?‘i characterizel
Iy widde spaces between the areoles, Chordodes featt is quite similar te € moniis, the
dilferenees hetwesn thiese '-\.|J{'I'i|:'*-\. Lave Lo bwe maade clearer. From other '-'~'|1<'I'it"~ willi
wite interarenlar spaces £ leari/C morast can be distinguished by the absence of
clear cirenmchister arcoles in combination with the presence of sinoth simple ane

oles.

|Chordodes lichyi Scorza, 195z
et
draings i Scorea {1952).
Yeneruela: Corrn Marahuoaca, Cunueonumg (20777 Soorea 1ys:).

The description of this species does not contain any usable information on the
structure of arcoles, Therelore, a reinvestigation mnst clear, whether this is a Chor
dneles species al all and it so, deseribe the line stucture as well as distribution ol are

ol
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summary of Chordodes species [Nematomorpha, Gordiida)

Chordodes ligasiensis SCIACCHITANO, 1933

1dk Dl
drawings in SciaccHITANO (1933, 1958).
Democratic Republic of the Congo: Ligasa, [sango (19, 22 2, originally described as
3% ® in ScIACcCHITANO 1933, later recognized as 19, 22 2 by SciaccHITANO 1958).

The description of this species is insufficient. Simple areoles and clusters composed
of 2-4 crowned areoles and up to 20 circumcluster areoles are mentioned and figured

with low magnification, but no further details are recognizable.

[Chordodes liguligerus RoMER, 1895

19
drawings in RoMER (1895b).
India: Calcutta (1€, RoMER 1895b).

This species was recognized to be a mermithid nematode by Heinze (1935)

|Chordodes longipilus KIRjaANOVA, 1949|

Unfortunately, the description of this species could not be located. It is mentioned

briefly in Kirjanova (1971), but without giving a reference.

Chordodes lotus bE MIRALLES & DE VILLALOBOS, 1997

17
SEM in pi MIRALLES & bE VILLALOBOS (1997).

Argentina: Misiones, Rio Uruguay (19, pE MIRALLES & DE VILLALOBOS 1997).

present as moderately elevated areoles with a roughly structured surface(”black-
berry areoles”)

simple areoles

tublercle areoles - | rarely present

thorn areoLes. -. not described :

bulging a;egtes = not deﬁ-e-d -

crowned areoles _ | probabt-y_present only a[ong 1;he ventral midline, where areales with ap-i_cal fila-

‘ ments occur

circumcluster areoles | probably not present
dimorphism in crowned areoles? | probably present (see comment below)
form of crowned areole cluster clusters are probably not present

Comments on areolar structure: Di MIRALLES & DE VILLALOBOS (1997) include two

further areolar types in their description, areoles resembling simple areoles but carry-
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g a longitudinal depression and those with such a depression and shorl prajections.

The preservation of the crowned areoles on both sides alonyg the ventral midline is nal

perleet, bt these arcales probably indecd represent crowned areales, This raises e
question whether crowned areoles are also present on the lateral sides of the body andd
they may e cepresented by the arcoles with o depression il projections. This woulid
indicate a erowned areale dimorphism, Clusters with paired croswned areoles and e
cumeluster areoles appear not to he present.

Cornrent on species status: This species belongs tooa eroup of species inowhich eir
i i i = I

cumclhister areoles are lacking. Clordodes Totas is umigue among these species 1 pos

sessing only isolated crovvned areoles on the body side,

Chordodes maoculalus SciaccHirano, 1gs8

1o, 5§ %

thrawings in Sciaccimrano {1g55)

Democratic Republic of the Congo: Kinshasa fas L wpoldville), Kalina {16, 259, lake
Lenpuldo 1L {1%), Ubangi, Bokapo {Lisala} (1 9], Ubangi, Libenge (15 (all reports Sciac

CHITANY 1g55]

simple arechas Mat, lightly colpurad areoles
tublercle arcalis rithar tubercle or thorn areoles appear fo e present

e arealos s Lubercie aneoles

brulging iresley present s paired awoles enclosing a central tbercla

crivened areoles :rc:-lmiah,- present with very short apical Rlaments

circwmclusior aresles peasant, with fina bristles on Lop

L'.imu;.phif.m in crowned araoles? ol dosirbed

form af crowned aresle cluster probably present, but cxacl composbion ||:|l-c“|l:'t-|.'.l:1. There are clustars, which ang

composed of elevated and dark areales. AL areoles s reported to Dive apical
bristles, this may indicate & cluster comaassed anly of crosned arcales or moee ar
less incenspiceous crowned areobes o the centee,

Comment on species statis: The deseription and docomentation of this species is not

dlistailed L'IIL?LIE;]'J to recognize characlers particular to this species, a line structural reim

vestigation is required. The name giving character are dark patches that may coince

"

with the oceurrence of clusters with elevated aveoles (crowned and circomelaster are
wles]. This enlouration pattern, however, the "leapard pattern”, oveurs in several Chor

dloddes species and 15 therelore nol unigue o C peacwliing,
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Chorduodes madugascariensis (Camerano, 1893)
L', 158 R
drawings in Camerano (185g7a), BEaucHAMre (1910, 1923)
Angola: Dundo (1, Scaccniano 1g61a), Colonda (107, Sciacomrano 1961a); Demo
cralic Republic of the Congo: Mission Stappers (107 1%, Beancrame 1616, Kasongo
(1%, Beavenase 1910), Kitempuka (1%, Braveuamre 1g16), Mayambe (08, BEancname
19ey), Worbali (147, Beavenampe 1923), Kananga (as Luliabourg, 147, Braucuamr
1gz3), Lubumbashi {as Elisabethville, 107, 1%, Soiaccinmann ygz), Bas e, Cawane
(17, Sciacciurano 1933), Boma (322, Scacomrano 1g93), Sankurm, Kondoé (19,
Roaaccurtant gy, Flandria (1%, Sasconnano gss), Boomde (24737, Sciacannane
1958), Kinshasa (as Leopoldville), Kalina (1o, Sciacomrano 1958), Kinshasa 1%,
Soacoiranc 1958, isle Blana, Lokandu, Mandema (127 1Y, Soacoimnano gesy,
Fshuapa, near Tkela (127, Scracenrrano wgbh); Guinea (as French Guinea): Faula Osa
lan (16", 2% ¥, Camerane 1915); Madagascar: Antananarivo {as Annanarivo) (177, Gam-
rrane 18gh),

Nale; BraucHame (1g23] reports one specimen of O neeedagrscariensis o be Tound
logether in one host specimen, an undetermined species of praying mantis, together
wilth one specimen of C caperrsis, Such report ol e parasitalion ol one host specimen

by two gordiid species is nnnsual and the specimens shonld be reinvestisated.

ample areales rounded ar gpelyganal, laht in colour

Lisblergle areoles present

Lhorm areates present

huilging arenles present, as pairs or clisters of up tn four darker areoles

crowried areolis present, grobably with shofl apical Tilamants

circumelisstar arenleg profnably presant (aes helow)

dimarphizm in crowned areoles? not described

fanm of veavened areale cluster after [ asarnanma [ii"':'].".'l}, 1014 e arenles farm a cluster, after the draw-

fng of Beancssar (19230, theme s closber wath g parr of large cental arenles,
surrpunded by several furthes, darly coloured arcoles, Lhe periphesal of shich
form a regular circla. The fine structusa s not described.

Commenl on species status: This species belongs inte a lacge oroug i which the st
plecareales are smooth or superficially straetured, but not as extreme as in the “black-
]1+_I:T1_,l" areales, Clusters ol croveened] and cirrnmelaster arealies are present. {linrednels
madagascariensis resembles O mowoni and (. queensfandi. A renvestigation should

mitke probable differences between these species clearer,
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Chordodes matensis pE ViLLALOBOS & DE MIRALLES, 1997

140
SEM i ooe Viteacesos & Dk Mogacies (iga7),

Argentina: Misiones, stream Unna-Pir (127 o5 Vioeaconsos & oo Mikavies 19g7).

sunple arepleg | roundish, with ireqularly structured sarface
tublerche areoles | prosent, with thin or potnled luberele
tharn arpales | present

hulging araaies elevated, spherical areales

crowned aradles present, with noderately ong agical Alaments

dimorghizm i crovened wreoles? nol deseribed

circumelusten arenies | nat present
form of crowned areole cluster |

cromwnad arenles accur in pairs, but further clusters are not present

Comment on species stitus: This species belongs tooa group ol species inowhich oir
cumeluster areoles are lacking. Chordodes matensis is unique among these species in

pssessing eoly pairs ol crownoed arcoles on the body side

Chordodes mobensis SciaccmTano, 1958

1 8

drawings in SoaceHrano [ gss).

Democratic Republic of the Congo: Moba (near Lake Tanganijka, 1Y, Sciacomimano
1epast

The description of this species is insullicient, Thres types ol arecles are indicite

the lirst are simple areoles with a roundish or irregalar shape, The second appear to

e Dudging arcoles, which ocewr in groups ol 24, The last type is repocted o be dark

elevated areoles in clusters ol 7 120 These probably represent crovwned areole clusters,
but the fine structure of these areoles 1s not described or Heured and, tor example, no

apical lilonents aee evident, Therelore, 1his species necds o reinvestigalion

Chordodes modiglionii (Camerano, 18gz2)

A Coneedvoes soneBiegliveriad by Clasanisa e JaBape transdoried to Clwaedeades by Castegana [ 150500

add ayy
dlrawing in Camerano (18070

Indonesia: Enggane Istand (05 isola oi Engana], Fua Boa (1of, Camerano isge), Sula

il

wesl. Gorontalo (1%, Camueamo 18g5a), West Fapua, Manokwari, Baia di Dore (14, 1%

CAaMERANG 1G15)
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Summary of Chordodes species (Nematomorpha, Gordiida)

simple areoles

tublercle areoles

thorn areoles

with warty appearance (“blackberry areole”)

present

not described

bulging areoles

crowned areoles

circumcluster areoles

dimorphism in crowned areoles?

form of crowned areole cluster

not described

with moderately long apical filaments (according to the drawing in Camerano
1897)

present in unknown number, shape as simple areoles, but higher elevated

not described

pair of crowned areoles, surrounded by unknown number of circumcluster areoles

Comment on species status: This species belongs into a large group of species, in

which the simple areoles are strongly structured into “blackberry” areoles. Clusters of

crowned and circumcluster areoles are present. Chordodes modiglianii is characlerized

by the combination of the following characlers: presence of tubercle areoles and ab-

sence of thorn and bulging arcoles. Chordodes modiglianii resembles C. silvestri and

the differences between these species must be made clearer.

[Chordodes moluccanus R6MER, 1895

29

drawings in ROMER (1896).

Indonesia: Halmahera, Soah Konorah, northeastern coast region (22 %, ROMER 1895a).

There are no fine structural data, but as Romer (1896) indicates the presence of only

one type of areoles (and some kind of bristles or spines), this species may either not

belong to the genus Chordodes or an areolar diversity was overlooked. A reinvestiga

tion will be helpful in clearing these problems.

Chordodes montgomeryi CAMERANO, 1901

1%

none

Madagascar: Fort Dauphin (12, CAMERANO 1901a).

simple areoles
tublercle areoles
thorn areoles
bulging areoles
crawned areoles
circumcluster areoles

dimorphism in crowned areoles?

rounded or polygonal

probably present

probably present

not described

present

present

not described

form of crowned areole cluster

pair of crowned areoles, surrounded by 6-7 circumcluster areoles
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Cermnenl i Species slalis: ITie eliese ription and docnmentation of this species is nol

detiiled enoueh Lo recognive characters purlil_‘u]u rio this species, o fine struciaral rein

vesbisalion is reguied

Chordodes maoraisi (Carvariio, 1942)
Ao Noewcorlonles seuredse Ty Camvarna (onge], transleroed e Clardocdes by Camvanig (oigeh
15,17

hravwings in Carvarso [1944), LM in Carvarno [ 1ggz).

Braeil: Vicosa, Minas Gerais (19, Camvarno g4z amed 17, Cavvating 19.44)

shnple arcolis rpunded, smooth surface, widae mtereslar spaces

tublercle areoles prosint

flnra .'|||'|||.|-'. I'.I'l-' deseribied

hulging arenles probably prasent (ea caomment below}

cronvnad arenles present (described anly in male), with maderately long apreal flaments
circumcliester areoles maf present

dimarphism in crowned areolos! nuk descrbed

foemy af crvwned areals rluscer croened aregles are in pairs, bur circameloster areales are nbeinnshy absent

Conmrnend o areolar stractore: The Temale, an owhicel the original deseription was i

ven and which was described as Neochordodes moraise (Carvaino 1ga2), has only one

type ol ronnded areoles with wide inderarealar spaces. Areoles often attach each other

anid Torm pairs, clisters or chains. & male Toooal o e spime location shows @ similan

reneral arrangement of areoles with wide interarcalar spaces and clusters ol clevated
rowndish areoles {Canvarno 1gq4), bot allows o distinetion of difTevent pypes ol areoles
irl-;'|IIL3i||f:; crovaned areoles. These are stated I be also [present in the lemale, alihough
nol described there (Carvarno 1944}

Comment on species status: This species helongs imao o gronp of specics character

ieed by wide spaces between the arenles. Chardodes moraisi is quite similar to C fenti

the dillerences between these species Bave Do be e clearer, Froon otlus species will

witle imtevancolar spaces C moraisi A0 lentican be distinguished by the absence of clear

circumelusier areoles in combination with the presence of smooth simple areoles.

Chordodes morgani Moxtcomiry, 1898

UELLETRILLS S [A0CTIELe TS,
drawings in Mosrcosmeey (eHgse) and Cranm er & Wens (18], LM in WATERMOLEN
& Cnanmprer (o) and Scosont Boasa e all (2oo), SEM in Chaspoer & Wieles

[1g8y} and Scosuoe-Roacsa ot al (z2oo3).
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Suabistiiany b haades species Mensatammplo, Gesdiielal

USA: castern states and Texas (see Scumon Baaesa e alo zoos Toe a list ol all loca
lions),

Comments on U arealar strocture: This species is particolar in not showing the "ty
pical” arealar types. The coticle comains mumerons elevations in dilferent Torms, [rom
stall knobs over pin ke elevations 1o distinetly elevated arcoles, sometimes lorming
clusters romposed of several areoles which stand more o less close o ecach other
ISeunint Buarsa el al, 2003 ], There is obviously a considerable variation in the exact
lsrme ol the cuticular structures (Scusuor Buarsa et al, 2003, The elevated, clustered
areoles may have a smooth surface or have a small crown ol apical liliments and
therelore represent erowned areoles, which makes Cmorgeni o member ol the genus

Clieserdvsdies.

Chordodes moutoni Camirann, 18gg

TS, 7T ]

drawings in Camerano (18974 1899) and Wu & Tanc (gl LM oamd SEM in
Scusior Biarsa & Brunr (2oo8), SEM in Zanca & pe VILLALORDS {2005}

China: Ho Chan in provines Ngan Haei (207, 277, Camerano 1895b), Yiinhwo Hsien,
Chekiang prowince (4077, 297, Wu & Tano 1933); Malaysia: Perak (1%, Camerann
t5gg), Perak, oot of Gunong [nas (127, Camerano moga, Smerey 1ges), Kedah (07,

Camerano rgerh), Cameron highlands, 30 ki NE of Tapan (12, Scasinre-Ruaesa &

BruNe zo08).

simple araoles flatlest type of aresles, bul distinctly elevated above arealar surface, with fre-
guelardy structured werface

Lublercle arcoles preseal
o arealies et
hulging aranles present, but hard Lo disbinguash from simple aresles. They are shightly more sle-

vated than simple areales and have fine bristles on their surface, They ooeur iso-
laated o ingraups af ap ta four

crownad areoles with moderately Long apical flaments {reaching the border of the clustar).
Crowned areales with very leng apical Tlamenls ane desenbed Trom Uie eentl
dnd dorsal midline: i fomales Troen China.

rircumeluster arenles slevared and with amical tutt ot fine bristles

dimearphism in crowned greslas? prissent al Least in females fram Ching, in femala from Cameran highlands, Mzlay-
sia. ne dimorghism is presend

ferem ol croveaned wrenle cluston pair af croeened areclas, curmcundad by 9-15 crcumclustar arenlas

Comment an arealar shoaclure: The specimens fram China differ in stnkall dletails, sueh
as e exact Torm ol :‘ji[ll]_lll;' and circumcluster arenles, from the Malavsisan specimens.

These ditferences were regarded as oo minar 10 sepacate ese as two species by Cast
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Fran (1805), bul a more detailled reinvestigation of specimens from: both regions
ol be i||1r_—lr|—*:—;|ir|:_" i s rlég;nt_]_

Comment on species status: This species belongs inlo a large group in which the
h'zr'l'l]ﬂr' arcides are smonth o .~'~l;||r|'|'rir"i|;'|]|}- stiiichured, bl oot as exterme as o in Hhe
“hlackherry™ areoles, Clisters ol crowned and circoomeloster arccles are present, Chor
dodes menitoni resembles O medagasenriensis and C. gueenstedi and the dillerences
.l.lflrll.‘l.'('f'['l ”"lli"'-ul" lel'["‘ll'!; ‘-‘E“lllid hl.' ITIFI[!'!' f']l'i-ll'i'l. & ]llill?itllli' ‘]ij‘r‘['lt'!'ﬂ'[' ]H"1'|.-'l.-'l'|"]'| L, iy
toni and C. queensfand? 15 the height ol bulsing areoles, in (. miowton: these are less

prosinent than in O queensland:.

Chordodes muelleri Sciacoimrano, 1937

ariginally deseribadd s O menflert by Soaccmrann [ 1gg7] named mudlierd in Soscesraso fragis ol el

fort i fanca vt al, §aoain

12 (sex misinterprted by Sciacoamano 19y7).
drawing in SoracemTano (1937], SEM in Zanca el al. {2oaba).

Kuanda: Gahiro (17, Sclaconreano 1937).

simple araales wvariahla shape, roughly structored suiface, irseqular hase

tublarcle arenlas presant

Lo arcoles ol described

butging arcoles described by Zamca ot all {2006a), with mora smooth surtace, but as simple are-

ales are wery heterogenenns, the differences botween simple and bulgqing areples
are gisputabls

crowned arcoles wilh wary short apical filamants an bady sides ar with long tilaments along van-
tral migline

circumcluster areplas slender, curved towards cantra of the clustar

dimarphism in crowned areales? pressnl, cromned anesles with long agical filanents oczur along the veatral mid-
Lane

form of crowned areala cluster pair of crowned areales, summoumnded by 9217 chicuamcbster aseados

Cornment o0l ri|!t*i'ii'r-‘ statees: This spwecies |rl'|III!IJ__'|'!'1 1l i ];n'gr LTI i sebaie 1l st
ple areoles are smooth orsuperficially stroctored, Dot not as extreme as o the "hlack
bevey™ arenles, Clusters of coovened and cireamcloster areoles are present. Chordodes
meiien 1. e stimtlar 1o 0 CO RS anel 1 (.I'.l_r;:'!e.ln'.'n\_ Phue ol leerenicrss bebversen Lheses

spevies must e made clearer, Al three species are distinguished Trom ather species in

this gronp by the presence of 1ubercle areales, shart apical llaments in the crowned

arcoles and the absence ol hulging arcoles
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Chordades nobilii Camerano, 1901

o'l

T, 07 ¥

-

SEM in e Vieearoeos e al. (2zooga) and Scusint Riransa & GERKE (2000],

Argentina: province Buenos Aires: hierra e [ Venlima in l:_-',,g § as OLocarmelitonus, o
Migaries lyBy, 107, pe Vittaionos of al. Zooga), stream Sauce Crramdis in Sierra e Ia
Ventana (4 0, pe Victarosos ef al. 2004a), Balvarer (1%, pr Victarosos et al. zooqa);
province Cordoba: Cosquin (17, Camerano gore), streon San Lorenzo, Cura Bro
chero {as O carmelitanes, 1%, o Migacies 1989}, Bl Duraeno (197, 08 Vittacosos of al.
a0c4a), nol Turther specified (222, e Vieatosos ol al. 2o04a); provinee han Luts:
Clarpaniteria, stream Piedra Blanca in provinee San Lois {4’ as neo and paranco
types, DE Vicatonos of al. zocga), stream San lgnacio, Villa Larca, Aguas Blaneas

(2", 10, DE ViLLavnomos et il 20044},

stmple areales moderately elevated, wilh sough sudace structure ("hlackbarmy areola”)

tublasgle arenles prisenl

Lhorn areoles i -:1.1:‘-'.-L:r:'h|=d

hulging arenlies not described

croowmed arenlis present at least along thi ventral and dorsal midGoe in fenales. The stem of the

arecdi oot clearly secognizable, sohid Blaments ongimate from a low stiucture
on the cubicls

circumclustar arenles niot pressnt

dimorphiam in crowned areolas? rypical reownad arooles ane present only in fermales, along the ventral and dorsal
medliney

form of Crovned arcole ¢luster na cluster appears o be prasent

Comments on arcolar structure: Aparl fram the simple arecles and the coowned are

ules in the lemale, the cuticle inchudes another 1ype on the [ateral l:rnd:..-' sides, Thesr

are similar 1o simple arcoles, but have a il ol short bristes on their apical sade
Whether these should be regarded as (not distinetly bolging] bulging areoles or as
homologues to the crowned arcoles is unclear,

Comment on species status: This species belongs into a large group ol species, in
which the simple areales are strongly structured into “blackberry” areoles. Clusiers of
crovwned and circumoloster areoles ae prresent, Chordedes nobilil resemblos O i
glienii and € sibvestri in having the lollowing characters: presence ol tabserele areelies

aned absence of thorm and bulging areoles, From € modiglinnii and O silvestet i s dis-

tinguished by the absence ol a distinet stem in the crowned areoles.
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Chordodes ornatus [GRENACHER, 1868)
A Cioeilios creefees Doy Coneracams (s, tonnslimaesd o d Drsdedees Dy Boamani (bl

17

drawings i Gresacncr (1808).

Philippines (no Lucther location, 1%, Grexnacues 1568),

simijplie arenl e conical in shape

tublercle arenlas 1ot dessri b

tnnem arenles nnt deseribed

bulging areoles ol l.|-.".-l.1l-l:-l:|,'

criawned areplos with moderately lang apical filaments (hardly reaching the border of the cluster)

an the biody sides and with bong Sikements in the dozal god yentral midline
crrcumeluster areples aresent, but fine structure unknown

dimorphism in crowned arenles? pregant. In dorsal midline one mow af crowned areoles, ventral midline is Hanked
by Lo rows ol crowned areoles

Taren el crowenned aroeelo clonler ganr of crgaemed arcobes, surounded by unkngsen number of cizeomcluster areales

Commen! on species slalus: The description and docmmentation of this species is not
letaaled c'|1n11_!_'||'| Loy feread e el lisrs A Liewlar 14 this =] wevies, o Lo stractural rein

'A.-'i”wll:‘T;-H INTA e !'II"[]III:I'I"Iii.

Chordodes oscillatus Kirjanova, 19573]

paP
-:|:;Lwi||;_{ in Kiejanowva {1953}
Georgia: Thilisi (1%, Rirjanova 1954).
Abter a reinvestigation, e Viacosos el al. (2oa7h) synonymized this species with

Chordodes mithophones,

Chordodes parasitus Crreoin, 1847

[HEERR T
Brazil (no further location, 1 F, Crerom 18470

As Janpa [1804) notes, Creruin's worm s certanly a nematomorph, but nathing
leether can be sand, No arcoles ave deseribed and so i s even nol sure whether i1 be

||1t|.::;r~' tor thee sens Chordades, :|]I!'|t1||5_;h this s e Tirst species, for which the name

was given. A reinvestigation 1s very desirable.
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Chordodes peniciflatus Camrrano, 1895

1y

drawing in Camerano (18g7a).

unknown (the label “Cantrame: lalie” s suspected by Canmznano (1805a) 10 be wrong.

Vo Linstow {1gobta) listed Bracil as the origin loe this species, bat does nol explain,

heswe this information is gained).

simiple areoles

Lubrlerele areeles

st areoles

bulging areslas

crowned arecles

cireumciuster areales
dimorphism in crowned areoles?

form af crowned araoie clustar

slightly oval in shape, with roughly strectured suface
not descritsed

riot describied

not described

with very long apical filamants

prasent, but fine structure unknown

nesl deserified

pair of crivgnad arenles. surrounded by unknown number nf apical filamants,

Comunent on species status: The description and documentation of (his species s not

detailed enough 1o recognize characters particular to this species, a line-stroctural rein

vestigalion is reguired.

Chordordes peraccae (CAMERAND, 1894)

As Gording perveear by Canerasao DSoghl vanslorred 1o Choreanfes b Canarmanis | 15g70)

328

drawings in Camerano (18g7a) and m Mieares (g76a), SEM in oe Viciavoros & Zan-

eA laon |,

Argentina: San Pablo in provinee Tucoman (1%, Camexano 18u4h): Bolivia: Agoair

etk [1F, Camrrano 18070); Braeils Urneom (07, Camerano goad),

MNaote: the data in the tollowing table are mainly based on areinvestigation ol te o

lotype {Argentinian specimen) and the Bolivian specimen by oe Vinaiosos & Zanoa

f2oor ).

simple areales
tublers le arenles
thorm areoles
hulging areoles

cramned arneolos

circuinclustor aresles
dimarphism in crovwned areoles?

[rm of crowned arcale cluster

in a vanety of shapes: round, aval af horseshoe-shaped, smaoth suiface
presenl

not decribied

ol described

with either moderately lang apical Alaments o, along the ventral midiine of the
Bolivian specimen, witlowery Loy Tlansents

presant, wath apical twft of fne bristles
present, but descrbed only from the Balwvian spacimen

pair of crownad arenles, surmunded by B-10 circumeluster areoles
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Comment on species status: This species belongs into a large group inowhich the sim
ple arcoles are smonth or supert ictilly structored, but not as extreme as in Lhe “hilack
Lerry™ arenles, Clusters ol ceemanedd and circwmcluster areoles are present, Choridoddes
peraeeae roughly resembles C anthophores, {2 jeporensis and O tmorensis, bl thillers

j’l'q"lrrl |!E¢':-.l,' F'I"; ”H' ‘."Ili.ill::lll_' '-JI;IE,.II!' I:II ﬁ!f'l"l]lll!' .ll'l:"flli‘.'i.

Chordodes pilosus Misis, 1855

1 ¥

drawings in Migis [1555).

Venezuela: Ciudad Bolivar (17, Mises 1855) [sent 1o the Zoological Muoseomn in Ham
hurg by a physician in Angostura (now Ciudad Bolivar), this is assunud 1o be also the

collection locality],

stinple areoles present

tublercle arpslas ol il

thorn arzoles not described

bulging arenlas Aol s bed

crivemiegd arenlas gresent, ol keast along venbial midline

circumcluster arcoles sl doseribed

dimarphism in ciovened arealeg? crowned amoles are clearly present along the wentral midline, whether there is

araliier Lype 16 not sure

tarm of crovmed areole cluster nnt completely clsar

Comments on species status: The deseription of this species by Miwios (1555) does
nol inchide much data on areolar stroctoare or disteibution patterns, which led Casmora
no [18g7a) o melude this under “species inquirendac™. Henes (1945) |'l."i|'|".'L"!'i|-|!:'."-i|'||:'ﬂ|
[Fie H.||1l|_'i||||,"|| ared coreludked that ot s o salul speciieg, ll.é'l'v'l[tj.}, thires typaes ol arenles.
Howeever, he conuld not clearly demonstrate crovned aveoles. These are, however, pre

sl -ill?]l_!_\_" He ventral midhine, as o ].1|{*Hr||'|11:|11l,- III'IEJI]I"fll-I'-'»J'II‘I.E i'll".'l‘."||;|:.'lq'|1il'?ll shnaes, The

description ared documentation ol 1his species, however, is not detailed enongh o e
cognize characters particnlar 1o this species, a finestroctural reinvestigalion is e

1_l[|:i||:_'{|.

Chordodes pollonerae Camerano, 1912

s
RINT TN

India: Assam (127, Canterano 1grze): Somalia: Aodegle (17, Camirano 191g).
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simple arealis vl [ weaar by sorTaces (Dl kbersy anesle™)

tublercle areoles present

Lhirn arcoles nof describied

hulging arenlex present inogrowps of 2-4, darker and more alevated than simple aresles
crowned arcoles with short apical bristles

riccumelisstos arenles Pl

dimarphise in crowned areales? nof doscn bed

torm of craowned arepls cluster pair ot crowned areales, surmanded by /-8 circumiluster arsoles

Comnmenl nn species slalis; This sperices i]&']i]l'lH‘_—i inder a Ln‘g_:e proup of species, n
which the simple arenles are strongly strachured into "Dlackherry™ areoles. Clusters of
coovned and circiwmcluster areoles are present. Chordodes pollonerae i quite similar
to (2 stervicesii, the differences must be made elearer, Bath species are characterized

by the presence of tuberele and bulging areoles and the absence of thorn areoles,

Chordodes polyeoranatus Scuvint Kinarsa & Brune, 2co8

s
LM ol SEM i Scomin Roacsa & Brune (2008).

Malaysia: Cameron highlands, Chegar Peragh (15, Scusior Kuaksa & Brune 2008).

simple areoles with granulas surfice, semetimes with minote projections

tubercle areoloy praszant

tham areoles present bul rare

qulging areales present isalated arin paics, rosembling ¢ oosened arealos

crowned areclios with wiery shart aprcal filamants, in females along the wventral midline with longer
filaments

circumelusler gnesles raseni only i clusters along ventral midline in female

dimarphism in crownad arenles? |1.*-;'::-?|1T in-lnn;..!_lo. -

torm of crowned areale cluster large clusters with aboul 4% cromeied areoles on body sides, arly 1n females along

venbral midline are clusters composed of a pair of ceewned arentes, surmnunden
L circumiciuster arealio

Lomument on species status: This species belongs inlo o group ol species inowhich the
clusters are lormed by similacly shaped areoles, making o distinetion between
erowned and rircomeloster areales difficull, Chordodes polpcoroneaios s characterized

among these by the abundani and large clusters of crowned arcales
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Chardodes polytuherculotus Scumon Rnacsa & Moneo, moog

14
SEN iy ScHMIDT-RHALSA & MERZLL [2005)
Costo Beca: i I'-:_':||.|.||i.~-'.|||iI|| (o8, Soemonnt Boaisa & STesern zoonh,

smplearcules weli mrenuare sl Tursil anl s =

I||||||-1||;-I-.I|J1'-||""- meot presnnt

thar arenie Tl el

kulging aresic: At slungder shevdlvil gedas milhseeal b diilara, 16 L nimse e

cromi) aiaink Al ey .l'li.;ll'll'lg, Fine gl FlLameanks

o B e iy [T s msembling the bulging seocdes in sbiactune

drmnrghiEn in cromenod aneybe? il desrrils=l

T ol v prrees s .mrﬂ: ;'ln-:rr-- nirmher of orengd arcales can fok be reltably stated, Lhare are prubebily Leo in

1 chozter. surmaundes by up So 20 oircurecluslar b

Comuanient on specios stotos: The proseoce ol aloncon, slomler sreoles on the cotick:
is clomrteristae ol spenies, 1 difles from 40 brasifiessis, the only other species
with this chariscter, by harerg clustiors with evow el sl on the Lateaal Doy sides,

stech clusters ane ol greseal 040 Bevendieesis,

| hordedes puerilis Moxiconosy, 1505]

Phee sl specinmmen onogoad by deser il s Chorrdeadies poaecilis by Mormoomoey (18450
o ey iliseovers] o |_u_-|-'5-||;:_r Tig r.l.'-l_.lr:-_ll.-.-r.lf indismrcanny e, s also Beasinn

Hoesisa o ol zoasgh

Chwereloiles prnetcololes Cameano, 1Bgs

gafef, 4 8
clrawinges in Cameman {1haga)
Loslomsenma: Sonnstes, Deli (17, Canterann 150540 Malavsia: Perak {259 Canimann

 Ex budich (127 Cann mano Lt ikl

shnpis anenke Fiat round nr oyl amples, =rface not keedly si-octoned

tubiiercle arcoli urssEnl

Ll Al protahly preaent |won g, 200 Casn aasag I-b“i'.'.:l:l

hulging arroles presenl. motaled o i sall dusters, gy glewalsloalakoasnles, T slin Tme
unknuwn

ouw el aneigs pradihily preanl <o beilim)

|-|||l.|||||||'.lll_r'.. (e 1] pranahly pereant | wer |'-:'||1|-;I

dtmnmhizm in erowned ameple® md, iz
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frvm of crowned areole cluster there are clusters composed of up to 26 areales, According bo the dascripbions
anid drawings, 3t appeacs as ol all asecles oo clusler have fine and short apical
bristles. Whether thesse can be divided into crowned and circumclister arenles
must be shown in a reinvastigation,

Commmen! on species stalus: The :hw:-ri]nirm anil documentation of (his species is nol
dhetailed enongh to recognize characters particular to this species, & line structural cem

vestigation 1s requiredd.

Chordodes queensfandi Scunini-Ruaesa, zooz

N= Ry

L v SEM i Scomur Buacsa {zooza),

Australia: Ccensland, Carmarvon Gorge National Park (07, 0F, Scimer Buacsa
2o02a), Svdoey (as O bowveeri in Romer 18gsly sl as O miodiglianii in Heiwee 1945,

L%, svnonyrmised by Scasinn Ruaisa 2o02a).

simple areeles | circular araval, semicicular, with skightly raveh surface

tublerele arenles prosent, scallerned

thorn araales Prosent, raee

bulging areales present in pairs orin clusters of 3 ar &, elevated abowe simple arcales, dark ool

our. apically stractured into granuies or short procasses

eprniel arenliey with either maoderately lang fan body sides] or very long {along dorsal and ven
tral midlines) apical Rlaments

circumclistar arenles sbructur s1mti Lo Lo bulging areolss
dimarpliism i erowned areales? present in hoth sexes
borm ot crovened areale cluster pair of crowned areoles with o central tubercle, sursounded by =12 circumels-

ter areales

Comment an species status: This species belongs into a large group inowhich the sim

ple areoles are smooth or superlicially structured, Dl nol as extreme as in the "black

by wreoles, Clusters of croaned and cireameloster areoles are present, Chordodes
e’fl:‘!"l"r].\'.‘ll’lr]r.ll.'- resembles £ r.':rrrirf.':.fl.lrr.w'ur‘re*u.n'i.‘.' anch 0 montond aned e dillerences T
tween these species should be made clearer. A probable ditference hetween € fLEne-
sheaed Vo O it 15 the i!vig|11 il ]'.III]!_';iI'I;_: arendes, in [ ilrffl:-'i-',lf_';{f.',l'.'ﬂlf those are more

[reminenl M i O oo,

o3
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Chordodes rigatus SCIACCIITAND, 1937

Hag

lranings in SoaceHrano (g7, 1gyh

Demacratic Republic of the Congo: Lubumbashi (as Elisabethyille, 197 Saaccimano

t47).
The deseription and docinentation ol arcoles o this species s nol suliicient. o the
original description it is only distinguished etween lighter and darker areoles {Saac

crrrane 1937), laler three types of arcoles are indicated (Sciacouimane agss). The

drawings in hoth publications differ in some respects. Stmple and thern areoles are
preseal, as well as clusters of clevated areales, The [FrESTIIre: af cromwned arecles anid

cArcnm |1:'~1|!‘r Al h;i'!—. Lo i I"HJI'!_'I,'[I,"I'_L FZI'I][ IL"'I:I!iIiI'I.'-» 11 |.|1" lZ:I1“]|.'|.Lj]'.I.“i|.!]|.|1:':|..

Chordodes ruandensis SCIACCHTITANG, 1937

LY
drawings in Scacomrano (17, 19s8], SEM in Zanca el al. {zechba).

Ruanda: Gabsire (15, Sciaconamo mg7).

simiple arcoles moend or oval. with roughly stroctured sulace

tutdencls recles nat describd

thorm zreples mrnk described

Luliging areules 1oF described

cravwned arenles with moderately lang apical filaments [slightily exceeding the borders af the
luslor

crcumeluslior arcoles A plevated araales with Hne brictles on top

dimarphism in crowned araales? nok dascribed

farm of crowned areola clusier pair of crowned asedles, surmounded by 14-19 circomclaster areoles

Comment on species status: Despite a reinvestigation by SEM {Zanca el al. zoaba), the
deseription and documentation of this specics is not detailed enongh (o recognize

characters particolar 1o this species, o line struciural reinvestigation is regquired.

Chordodes sajanensis SPIRIDONOV, 2000

prohably 127
drawings in Seipesoy [2o00)
Russia: Casershil pond in Lugovka river, o km from Minossinsk (1 specimen, prob

ably 127, but posterior end damaged, Seimnonoy 2000,
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simple arenles revundish o pelgonal

tutlercle arecles nat prosent

tharm aresles nat prasent

hulging areclas | probakly present as iselated larger and darker arooles

crownet arcoies present anly an bath sides along the vental madling, with long fup bo 300 jon)

aod whwort (10015 gy Glonents, [n pairs, sometimas isolate
circum clusker areoles nat present
dimurphizm in crowned areolas? not precent, crowned araales snly along vential mdbne

farm of crowned arcole closter enby parrs of crowned areoles are present

Commenl an species status: The presence of crowned areoles only along the ventral
midline and the oceurrence of crowned areoles isolated or in pairs is characteristic Lo

this species.

Chordodes sandoensis Sciacomrane, 1937

1Y foriginally described as a male by Soacamnmano 137, 19585, recognized as a lemale
I Aanca el al, 2oo6h).
drawings in Scacenrano (1037, 1958], SEM in Zanea at al. {zoon).

Demoeratic R{-puhlir of the ﬂmlg:}: el Sancdoa (15, Sciaconmrann |L}:r,}-':|_

simpla arealss trrenqulad 1o sbroctore, with mame or less smooth serface and some fne bristlas
tublercle areales nat descrined

Lhore areales present

biitinng arcoles not described

crowned arenles with very shorl apical filaments (Hg: § in Sciaccinasn 1937 indicates the pre-

sance of long Alaments, but this s nat indicated by Seoacommams 1958 o can
firmad by fanes ebal, 200605

circumelsalos aroole as slender, glevatet aroales with more or less smaoth suface
dimerphism in crowned areales? niok dasciibed
lorm af crowned areale cluster e af erowened areales 15 surrpundad by 13-14 drcumeluster areales

Comment on species slalus: This species belongs into a large grosp inowhich the sim
|:n]t' areoles are smonth or ﬁljpc'l'ii:'i.lu}: stroctured, Lot peol as extreme as in the "Bk
Levry” areoles, Clusters of erosoned and cireomeluster areoles are presentl, Chordiodes
stnteloensis s characterized among these species by the absence of taberele arcoles in
combination with the presence of crowned arceles with shon 'r|JJit'.;:|| [lanents, How

ever, these characters should be subject of a further reinvestigation of this species.
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Chaordodes schoutedeni Sciacemrann, 19373

1% {originally described as a male by Scieckimano 1657, 1ss, recognized as a lemale
by oo el al, 2oo6h),
drawings in Sciacenmano (1947, 145558) SEM in Zanca at al. {zoofbh),

Democratic Republic of the Congo: kinshasa (as Leopoldville, o7, Somcommano

R

simnle araion ireenular i shaps, with warty surface (“blackberry areole™)

Fublercle arcoles present

thorn areales present

bulging arcole: ot hesonaled

Crowred areles with wary =hort apical flaments

circumeluster areolis slender, slightly curved tawards centre of the cluster, some apically smootkh,

| ot with granclar apeal ol

dimorghisn in crgemen] arenles? nat describad

Torm of crowned arenle clustar | pair nf rrownad arenles 35 surrounded by 23-27 circumcluster areoles

Commen! on species status: This species belongs inlo a large group ol species, in
which the simple arcoles are sttongly structured it "blackberry” areoles, Clusters ol
crowned and circamelister areoles are present, Chordodes schoutedend is characterized
among these species by the following character eombination: mberele and thorn are

oles present, hulging arcoles alsent, coswned areoles with short apecal lilaments.

Chordodes shipleyi CAMERAND, 1899

Lo

dravwings i Camerano [ 15g9).

Malaysia: Sarawak (17, CaMirano 15gG),

rimple areales with strang warly surface ["blackbersy areples™)

tublercle zrenlas presant

Lhorm arcoles prasen|

il ggirg arenles presant isolated orin groups up ta seven, stnicture as simple areotes, but bigher

ebevated and darker in colou

crowned arenlss with short and fine apical Hlaments, alang ventral midling wath vesy long fle
ments

circumeluster arenles carrespond in structure to tha bulging areoles

dimorphtism in crowned areoles? | present

farm of cepwnad areole clustor : psit (o three} of crovned arcoles. surrounded by several ciioamclister argates

Comment on species status: This species belongs into a large group ol species, in

which the simple arcoles are strongly stroctured into "hlackberry” areales. Clusters ol



Matertal
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crowned and circnmeluster areoles are present. Chordecdes shiplevi resembles © jondae
and . skorikovi in many characters, the ditferences between these species have to be

miacde cleares

Chordodes siomensis CamMeErann, 1903

28, 47 F

:ir;lwil'li_-| i Branioiase I:tl:,l'.-._;:l.

Angola: near Cassangaidy, Lunda NE. (1%, Soracoimano 1g61al; India: Assam (10,
Camerano gosa); Democratic Republic ol the Congo: Thernha {127, BesucHame
1g923), Kolili (17, Sciacommano 1g35), probably Bokoro, Kunungu, Fonrda Biabo (un
knosan RO, ]'.I]{'!'.I[]E'F]'h![l i a l]hl N SCEACCHITANG 'I‘\'-il'-'|lf”'l wiath relerence 10 SCIACCHITAND
gy, where this species does not ocour); Biema: Pegu (17, Casmrrano 1goSa): Thai

land {as Siam): Biseral (17, Camerana 1go3h),

smple arecles prizsent

tublercl e arenles present

Lhorm areobizs sl -:_'-ll L meen Trom II||'|||I:|-]

hulging areolies prohably gresant

crowsrnid areoles with either long spical Maments or, scatleeed, wilh sharbes Tilamenls
circumeluster areoles presinl

dimerphism in crowned areoles? present, but according to the description of Casrsano (190300, crowned areoles

with lang flaments are not aoly rostriceed 10 the wentral and doe darsal midlines

form of crowned areols cluster pair of crowned araales with creemcluster areolas

Commenl on areclar structure: The cocorrence ol a Chordodes species on two conli
enls s, o I|h;' el Lrlc:ﬁ'h}c];:}, |1;||l|.~1u.;1|. .-"n.]l!nu_l;_;h CAMERANG I.I-:jcl."rh, Ii_}1—'7,'| |_||'
seribes the cutientar striocture i some detil, we regaed this descoption as non sulfi
cient to reliably state the occurrence ol this Asian species in Africa, as BeavcHamr
{1923) amd Later Saaconmano (1933, 1958, 1961) did. A reinvestigalion, especially o
the Asian individuals, will elear this point.

Cominent on species status: The description and documentation of this species is
nol detailed enougli o recognize characters particular o this species, a line stroctural

I'I.'i'll'q.-'l‘hr'i:;'ilﬁl.:lll 1 T-:'qslirwl.
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Chordaodes silvestri Camurano, 1895

ade” 1%
drawings in Camuerane (15897a) and Inove {1952a).
Indonesia: Borneo (Glappone aml Goenong, Kenepai) (1%, CaMirano 18g54]; Japan:

ner lurther location {2073, CamERANG 15G5:),

sinipile arpales willowarty sinface Chlarkberry assales™)

bublercle arcolis present

Lhorn arealies rnt cascrined

Inilging arenles not desanbed

crowned aroaled with maderately Long apical Blaments (shghtly exceeding the barder of the clus-
| ler)

circum st arealos | present, as elevated and dork aielss, fine structure unknewn

dimarphise in crowned areoles? not describad

farm of crowned amsale clssbes panr of croweried aronles, sugrnunded by unknown number of Orgumclisster areoles

Commen! an species status: This species belongs inte a large gronp ol species, in
which the simple areoles are strongly stroctuced it “blackberry” areoles. Clusiess of
cromwned andd circuimcluster areoles are present. Chovidodes sitvestei s characterized by

the combination ol the lollowing characters: presence ol tuberele areoles and absence

ool thien aned |rl|]5iH|L', arcoles. Chordodes selvester resembles C, modigliond and the dif

[erences hetween these species must be e clearer

Chordodes skorikovi CAMERAND, 10073

go'a", g R §
drawing and LM in Frenanoo & Dissanaike (1),

5
o

Sri Lanka [as {jr':,'lr:-]]]: no Turther localion (17, CAMmigann g3 arl 12, Canmeranc
vgod], Kandy (1%, Camerane 1goge], Colombo (107, Foenambo & ThssaNalkE 1g6:);

Thailand (as Siam): no Turther location (407, 28 %, Camrrane 1oogh),

simple areoles wit howarty suface {"hlackberry arealas™)

I|_I1Ir-rrir' arenl es presenl

tharm araaties present

bulging areoles present in clusters of 2 4, stlar v stracbire T simple areales, but more afe-

| wared and darker in colour
crovnsd argeales | width very Fne, shorl apical filaments
drcumeluster arsoles similarin structere to the bulging areoles
dimorghism in rrowned areoles? ndicibed Lo be prisent an feaales by Casoean {19040}

torm of crowned areale cluster | pair of crowned arenles, surmounded by 78 crcumcluster greoles

Comment on species slatus: This species belongs into o lirge group ol species, in

which the ..imJ,l(- areales are r;[t'nn!_rlj}-' struetured inti "Ew]:lt'L]wiJj,-- arenles. Clusters af
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cromned and cireomeluster areales are present Chordodes shoribovt s characterized
by the presence of tubercle, thorn and bulging areoles and commparably small crowned

areode clusters (< 8],

|Cliordodes somaliensis SCIACCINTANG, 1061 |

i
drawing in Sciaccirana {1ghac).
Somalia: Algod dall’Agronomo {157, Sciacoummano ghae).

SUIATCHTTAND |_|IL_}(:-'||:':| dheserilaed Lvers Types ol areoles on the cotiele ol s .‘?-]'.I'.’"{'il.".‘i-.
toth are ronndish arcoles, resembling each other, ot one type being darker than the
other, No surtace structure or appendages are deseribed or Higured, therefore it is ques-

timable, whether this specimen belongs to the genus Chordodes.

Chordodes staviarskii Cagvaino & FEIO, 1950

1
drawings and LM in Canvarbo & Frio (1ys5o).

Brael: Bio o Janetra {1 2, Canvavi g e 150,

simple areoles with very irmeqular surlace structure

Lubsberele areoles present

thom areoles not described

Lukiganeg arculis v Baliang wimple aronles, hol mare elevated, acriring alane arin pairs
regwned arenles with wither fine, shart apical filamants ar, a0 the ventral and dorsal nidhne, with

viery long filaments

circumelissbar arenles elovated, structure probably moere smooth Uhan bulging areoles

dimgrphiism b crovened aresles? present, nweentral and doscal midline with long apical Slaments

form of crownad arenlz cluster pair aof crowned areolas, surrounded By 612 chreomciuster aresles, in the ventizl
and dorsal midline, the clustery ara larger. containing 18- 22 crcumcluster ane
e

Comment on species status: This species belongs inlo o large group of species, in

which the simple arenles are strengly structared into “blackberry™ arcoles, Clusters ol

R'Tr!-'m’-.-'llr.‘d il”l.l 1'i|-:'11::|:']l|.=;lr-| arenles are |III':--I"I:I. (Chordades srooedomesed s '|1:Iili' shnilar
a0 pollonierae, the dillerences most e made elearer, Both specics are characteriziod

by the presence of tuhercle and bolging areoles and the absence of thorn areoles
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Chordodes tenoderae Kigjanova, 1957

il

2929

drawings in Kigarova [14957).

China: lake Taicho in provinee Tsejanso (252, Kijanova 1937,

simple araales with warty surface (“hlarshamy areales™)

tublarsle arenles prnhahly prasent

Lhorn greolies probably present

bulging arenles |:-||'||].’||:|.|,!,r ||-:.:-| presend

reownad arenles with @ither shart or leng apical Tilaments

circomcluster arenles presantt. with fne bristles on apical surfaca

dimarphism in crowned areoles? present. croened areales along Lhe dorsal and wentral midiing bave long Ala-

ey, while Uhose on the bedy sides have short filanents. In the ventral mid-
tine, clusters ocour regularly and are abundant, in the dorsal midline, they ara
oL as atrndant

Farat &l crmvesied greslo clisten |*--'|i: of Crowried arcales, sunmum ded LT!,l 12 Ciecomelusler arcoles

Comment on areolar structure: Kinpawova (1957} described 2 1o1al ol nine ivpes ol are

oles, but not all ol them are very clear, The arcoles of (her) tvpes goamd 5 are deseribed

s being paired areoles with apical processes. From the figores, the fine strocture s
ol clearly evident, The same gecounts to types 8§ and g, which occur on the body sides
amdl lorm clislises, t'|*..‘1c'mh|i|'|5_>| crowned areole closters, SEM documentation will coer
Ltinly hl."|]| 1 clear the ppett uestiogs in this species,

Comment on species status: The deserption and docomentation ol this species is

nol detailed enough oo eeognize characters particnlar 1o this species, a tine structural

rednvestigarion is I'I.‘I.ill'i]'l'l:].

Chaordodes timarensis CamMERAND, 1895

i
drawings in Camerana [18g7a),
“stream near Dillu, Timor™ probahly means East Timaor: stoeam nean 166 (e, Camera

Ny 1RG5l

sumgde reodoes flat, rounded, with smooth surface

fublascle arenles presedl

Lhwrn arcoles nok dascribed

bl ging arenlis il et bl

crownad areoles with moderately long apical flaments

circumcluster arenlas prohably with fine apical bostics

cnmarphism n crowmed aroales? not dascribes

e ol ¢ v aedade ol gaair (om0 35 ol coowmed areoles, surrownded by unknown numbsr of circameluster

arenles
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Comment on species status: This species belongs into a large group in which the sim-

ple areoles ave smooth or superdicially structured, bul nol as extreme as in the *black
berry” areoles, Clusters of crosmmed and circamclosier areoles are present. Chordodes
firmorensis s quile similar o O methophoris and C firefae, the dillerences belween

these species should be made cleares

Chordodes tuberculotus von Linstow, 1901

1

drawing in von Linstow [1901), SEM in o Vaaconos of al (20074l

Tanzania: Luke Malawi near Langenburg, 6o m o depith (tlown Lingenburg was given

up with rising level of Lake Malawi and iz not existent today) (19, von Linsiow 1go1].
Mote: The term "fabercwdotns™ has been ased seseral times o descctlae nemalo

worph species and iy canse conlusion, A species Gordios tubercalotes bas been de

seribed by Viwor (1874} frome Anstralia, this was later synomymised wath Chordrdes

cofedonmenses by Bosen (08080 The name Cordins tabercafotos was HThen ased .:E_{.:in

for the deseription of a new species from Croatia by Canama (1950).

simpla arenlas : ranical, sariabla in shape, with roughly stoactoced surface ar short Bric e

Tuhlercie ansaieg [ present, bt tuberele is ecoentic and iy e b positioned nesl Looan areol e

tharn areches nat present

bl inng asgobes not present

cromwied areoles viery slonder arcalies, wilh wery short apical Glaments

circumeluster araoles not present

dimpipiism in crovenad areoles? nit deserbed

form of crownaed arcole cluster crawned areales are clustered togethar, they are not surounded ciscumelustes
arealas

Conpment on species status: This species belongs into a proup of species in which the
clusters are formed by similarly shaped arecles, making o distinetion between
crovvned and eircameloster areoles JiTeall Clweedodes tulercalotas closely vesormbiles
O africonus and C. frukadt but 1s distinguished from the second by the presence ol sim
ple areoles clearly elevated above the coticular saclace and Trom the first by high and

slender eronnedd arendes.

|Chordodes uncinains Sciaccurrano, 14958]

15

CLEEWINE T SUC1ACCHTTARND [ 1958

Democratic Republic of the Congo: Bidua, Lisala lerritory (127, Soiaccnnano 1958,
This species was svoonvimised with O clavatoy aller @ reinvestigation using SEM

(o VitLatosos e al. 2ooral).
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|Chordodes nndulatus von LINSTOWw, 1906|

R

drawing in vor Linstow | 19ohls).
Australia: Svdney (15, vou Linstow 1906h)

Twnr lypes of areoles are deseribed, but none of them are crowned areoles {see
scustn Bnaesa zoazal, Therelore, this species does notl belong 1o the genus Char

|:.Ir|‘ .'I'.IIE 0

|Chordodes variopapillatus Romer, 1895]

17
drawings in Kdomen [15g5b),
“Bahia” (1 #, Rimer 1805k,

The cuticle of this species is deseribed as having papillae in various Tormes, bt nod
belonging 1o dillerent recognizable types. There is no resemblance o any known type
of areoles. Hurre (19735) regarded this 1o beoan artilicial clabovation ol the cuticle,

pr ﬂ:;l]l['_,-' dlere 1 a If'lmg:lf infretion.

Chovddodes villalodd Scominr-Riracsa & Brune, 2008

ol

12
L0 aned SER o serste-Raaesa & Brone (2oof].

Malaysia; Camernn highlands, Chegar Peragh (17, Scomie-Ruacss & Bron, 2008)

simplie areakos crvical, with tuft af apical fine bistlos

tuhlarcla arenles presant

Lhorn areoles preseat, hut e

hulging arenles not presant

crowied arcolis gl shool apacal Dlaments on body sides and with eery long Blaments along Uhe

ventral midline

riecumelustar arenles present anly in clusters aleng vental midling. but resembling crowned arenlas
willy short apical floments

dimarphism in crowned arealas? present

form of crowned areole closter clusters on the body side are composet oniy of 15-20 cowmed areslas, along
ventral midline up to fowr erownad areales are surmounded by about 15 oir-

il er anenl e

Commenl on species status: Typical lor Chordodes villadlobi 1s the presence ol a tuft of
bristles on the sitmple aeoles, Bristles can be preseoat on simple arceles ol other spe
cies, ton, but only in £ villalofi and . corderaoi they form a watt, Both species are dis
tinguished e the absence of clusters with coowned are circionclaster areoles in O cnr

elerol, such clusters ave present in C willedfohi,
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Chordodes wangi Wuo & Tane, 1933

L5
drawings in W s Tana [1933),
China: Soochow (1%, Wo s Tanc 1931)

Fhree types of areoles are adicated in the rudimentary description of this species:
simple, tuberele and coomened greoles, The crowned areoles ocoor oo pairs and have
shiort apical Dlaments, i Docther inlormation on the presence ol other areolar Lypes,
Lo example circimcluster areoles, a5 well as the Tine strocture and distribution pat

Lerns are lucking.

|Chardodes weberi [Viceor, 18gz)|

A Croenlins welesd b Voot Di8gz], transderced o Cloeiloedies Iry Banen [ 15g0]

Bl 2
draveings in Canerano (18g7a) and Scacenmane [ 1g58).
Democratic Bepublic of the Congo: Floudvia jookoman sex, Soiaconrmane 1g55),
Foivan, Ui (00", Seracoriiano g5k Indonesia: Sumatra, lake near Kaju timam 1%,
Vintor 18ga), Sumatra, S-Rambe (0F ) Camerann 18g.qa),

Phe descniptions of the teeo divaduals Troon Smmatea show twa bypes of arcoles,
simple areoles and areoles with an apical tobercle or thorn, Two publications i eer
man language [Janpa 1804 and Résarr 1800) mention a cooven ol apical filonents, hu
s s obwviously o wrong tanslation, The individoals Troon Alrica appear 1o coree-
sprened 1oy the Swrnatea individioals in this respect However, as no crowned areoles are

present, this species does not belong 1o the genus Chordodes,

Key

W regard il as helpful to present a key leading o those species o Chordodes that can
[+ recogniccd. However, it mast be stressed thal soch g key can only be o waorking
tesal, ws Dnether fnvestigations misht reveal more or other stoaetres than the ones our
rently know Theretore, we sugeest to use this kev as a Lirst help o identily specles
within the genus Chordodes but moodily it whenever new inlommation is availalde,
The key sloes covers species Trom all regions, the continents are indicated in par
enlhesis: AN = Alrica, As = Central and Eastern Asia, Aus — Australia, CAm = Cenlral
America, NAm = Noath Amevica, SAm = South America, SEAs = Soulheastern Ashi (in

cluding Tndia),
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10,

11.

1k

14,

16:

=
il

18,

=y 3 Al As Sserawrind Bnsrs Coagsnmy WValeatiims | Feesamies Sakes
'-.-";"j[lvH]]ur_'v:-:’lewr--rlrl DT | [l — e A A T S T T e S R R e
Movealis tone o |1~:wa|||.m'1t:;|*||‘|l'|' T |

v rerl arceole cluster el 1 .I'I Tahg ol B I e S T e Ca i
Cronwn I eluster ineluding cirenmeluster areoles absent

Cirenmeluster areoles present ..o U bukneensis (A

Simnple areoles smooth o000 AR cocc U fenti U5 o O mrornsd (SAm)
Simple arenles Warty ..o.coeuoso v i nar s s tesh ey G IFEVIRS LA
Simple arcoles absent, most abundant type are tubercle areoles o EL devis (As)
Sitnple arcoles are present ) e e AT e G e

T i b Lo b i ) o B S e b o R

Sirnple areales with it of hrst

Simnple areoles with or without bristles, bat not lorming adistinet tdt ... ... .00 7

e areale clusters cliarly prresent Lo . e, 0 willelodi I:.“i]i."nH:l
e R, 2 BT LT R R Linl o] B T2 i T Ed o o e P ey B e S 1700 e i Lot (. cordleral I:H.-"nn:l
Bulging arcoles high, slender and abundant oo ciiaiiiviai i iiin e B
Bulging arcoles prosent or absent, ot never slender aod bigh oo 0
Crowned areoles present an lateral body sides ... L. (. polyiutercudatus (CAm)
Crosweniced arenles absenton laleral body sides oo ann. (.. Dresilionsis [5Am)|

Crovened areole chrsters without elear distinetion in crosned amd

cireumcluster areales oo T N R e e I PN, v
Crowenized aneole clusters clearly conmposed ol crovoned and ciccumcluster arcoles .. 18
Twir types of crowned arcoles present (long and short Glamentsy o000 1
Unly one tvpe of crowned areoles present . . e 13
Crovirieelsmmalegigelatmdd: o i e d Jai il s e s co o totos (S|
Crowned arcoles in |mi|‘~« T S e R W OO -0y | 1 [ ot LT E WL LB

Crowned arcoles i larger chisters ... 12

Tubercle sreoles absenl i e £ furnesst [SEAS]
Crovamned areoles very close together oo L. CLoennepacing [SEAS)
Crowried areole clusters very larpe o000 oo L0 C. polycoronaius [SEAs]

Crowned areoles isolated or in paies, only along ventcal midline 0 O sefomeriais (As)
Crowened areole clusters with conteal |+;|i| ol ];u;_;l*] rrovwnerd arcoles 0 r:r-h'.lr'.-'.llrn'r'.l.'.-c (AT
Crowned arcoles may have ditterent sized, but transitions are more gradual . ... 14
Sovall elustors (<21 ... e o O cornnta [SAm)

].:-II';I_'"r'I'I‘"[IIF.|I‘I'!-|I:': e R O WPt s e e S P e L el P e L et g e el 1 =

f‘~i|:|:|||r|t' areodes olearly l'|‘l'n_'._1rlll'.r.='||r]1' s gt e A o s A e s s e vsms: UL
Cuticular structures not clearly recognizable as areoles 0000000 Comnrgponed {MAm)
Simaple areoles flal & ovsvvi v v R ——— (. fukeil (As)
Simple arcoles more clevated L 17
Crowned areoles modecately high o000 00 R T ; Cafricimas (Ad]
Crovwned arvoles slender and high oo oot . oo Do teleercalatas (AT
]§||J;i||5_: areiles car Iy sobicd talbwerele on T b O ihelensis (AL

Bulging areales absemt or without atubercle oo i, 10



il 8

b

22

21

RS

2%,

a5,

2r.

25

29.

o

11,

33

X4,

35,

Sirmenary of Cleebeiey sppevies [Neoiabomon jdua Caidindag

simple arcoles strongly structured into “blackberry” areales ..o oL 20

Simple arecles smooth or roughly stroctared, bat not as Tlacklwerry areales™ L A7
Thari areales present  Cooloooceion Dndiionas R T R 21
Thorn areales absent B a0 P e e e e s e g T
Ihllyjillg.l:l-tnrﬁ FTRBEIENIL - ot M 0 Al A T TR B AT o g o 2
piibpiin aceobes albEanl L L A S T S L . 7 |
Fubercle in ubercle arcoles club shaped s E B pes ke sl (AT
Thorn areiles 1||'||:..' ._:|u1‘|\:_'|' wentral midline i temales ... o EL el (AT
ENHCEBRATOEIETE .o vyvosrromomim mom e mem i o A 8 0 e OO SEr  y

Large crowned aresle clusters {= 2o areoles] o oo oo oo O funddue [(SEAs, Aus)

Sinaller erowenied] areole olusters (- Bareoles) o ’ L sboriond [SEAR)
Crovened areoles with loays apacal Tilaments o0 . covees UL fimvernsi (S10AS)
Crowned areoles with short apical filowents . ; . showtedend (Al)
Brlging areoles present ..o, 1 W S R R S L A P #h
Bulging arenles absent e Comiodiglionii (SAm) or C, silvestri (As, SEAs]
Apical llaments in crowned areoles moderately long o000 (.. cfvatus (Al

Apical filaments in crowned areoles short .. . (. proflesneree (SAm, Al on O

stirvineskil {SA0m)

Apical llaments in crowned areoles very short, more like granulbes O horeensis (As)
Tubercle arcoles absent . ... A e e R T R RS R

Tl arooles Dot o omm s e A S e S SRR S R i e BT

Apical lilaments in coovened areales mnderately long o0 O fesfae (5Am, Al

Apical [laments incrowned weoles short oo oo oo L0 . suncliersis (Al

Apical filaments in crowned dreoles shOrL oo inrrrmriesemm s et s s e 30

Apical filaments in ceovened areoles milerately long . TR .
]§|||Hi||f_; arcisles prresenl e e s e e, Goenledantensis fhus SEAsS)
Bulging areoles absenmt oo Cocapensis |AT) or O digitatus (AT ar £ mnelless (At
Thorn areoles present .o o oL R . ..
Fhiorm areoles almont o e s i i s v s MR s S e S e e v Tk
Bidpp Arpgles POESrn] . e e e . ST 1

Bulging areoles absent oo G albibarboatos (AL)

3 D e A A Y T I A

Crowned areoles with two lypes of apical filaments ... . .. (.. hipiduas [As)

Crowned arcoles with only ene type ol lilament L O srnrelereperseariensis (Al)

o O et (s, SEAS) o ejla.'e'-e'u.'\."um.l'é VL

Buluing areoles presend s e R s e s eneinzeE T AR
Bulging arcoles absent . . R = -
Simple areolesinavarietyof shapes ooy naingie s (L pererecanr (SAan)
Simple arcoles all move or less roundish or polygopal 0 . athingrhorns [As)

o 0 foaeniersis (As) or O fmorenses {SEMAs)

105



106

HE 44 | 2008 ANDREAS SCHMIDT-RHAESA | 1. CRISTINA DE VILLALOBOS | FERNANDA ZANCA

Discussion
Historical aspects

The description of nematomorph species started in temperate regions, [irst using the
single genus name Gordius. With the starting exploration of tropical regions, the
number and diversity of nematomorphs species grew. CrepLin (1847) introduced a
new name, Chordodes, tor a worm [rom Brazil (C. parasitus). A few years later, M-
Blus (1855) included a second species from Venezuela, Chordodes pilosus, to this
genus. The reason for this inclusion were [or MoBIUs a similar external appearance
and similarities in the musculature between C. parasitus and C. pilosus, despite the
fact that the cuticular surface differed in being smooth (C. parasitus) or rough (C. pi-
losus). The concept for the introduction of a new genus name obviously was not con-
vincing to other researchers, because the next eight species which we today include
into Chordodes were described as Gordius (ornatus, caledoniensis, defilippii, bouvieri,
modiglianii, weberi, madagascariensis and aelianus). This was changed by Janda
(1894), who gave the first characterization ol the genus, including the presence of pa-
pillae on the cuticle and transferred the species named above to Chordodes (including
further species that now are transflerred to other genera). Since then, the name Chor-
dodes was regularly applied to tropical species with a strong diversily in cuticular
slruclures.

Today, a particular cuticular structure named the crowned areoles is recognized to
be characteristic for the genus Chordodes. As these are conspicuously tall areoles, they
are easily recognized already with low magnifications and led to the notion of papillae
being present on the cuticle. Some researchers already noted that these papillae were
composed of a stem with an apical ring of [ilaments and this structure was integrated
in the definition of the genus by Lorenzo CAMERAND, a prominent specialist on Nema-
tomorpha, describing a large number of species including many [rom expeditions in
all parts of the world, in his monography (1897a). The name “crowned areoles” is de
rived from his “corona di prolungamenti”.

CAMERANO's descriptions (1892-1912) can be evaluated as being considerably de-
tailed and comparatively well documented. It turned out that this level in the descrip
tion of species was not always kept by [ollowing researchers. The description of Chor-
dodes species is very heterogeneous throughout the years. After an intensive time of
with many species descriptions by Camerano, voN Linstov, ROMER and MONTGOMERY
(last publication by CAMERANO 1912), there are no publications until 1933. Between
1933 and 1961, there were several new descriptions, mainly by Sciaccuirano, Inout,
Kirjanova and Carvarno. The quality of several of these species descriptions is not
convincing. It appears as if the growing diversity of Chordodes and the absence of

summarizing publications evaluating the diagnostic characters created a certain chaos.
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Invalid species
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Biles species e ..||-'|.._l'. il

As 0T |-:-.'.'|_:|:|]F',u][l_ it 1= incredible, how an l:ltL‘é[:l-:'q'Hil' :i#hi'l'ipl'ltl-i'l stech as the one al
Chordeodes el by Scores (1952} could get published,

Adfter 1961, there was another period, in which, with the exception of Inout (1974}
no species was deseribed until 198y, when a new phase of activily started. Sinee then,
15 new species have been deseribed

Methodologically, Scanning Electron Microseopy was a considerable progress for
the deseription of nematomorph species in general and the genos Chordadies inparti

cular, hecanse the Tine stoucloral detanls are resalved and docuwmented ina mach meore

reliable way than it was possible before, Additionally, it turned oot w e important o
abserve as large picces ol cuticle as possible, because some stiructures (such as thorn
areoles) can have a very scarce distribiution amd others (such as crowned areoles) can

Jwowe distinet dilferences in different regions of the body, A retnvestigation ol the pre

viemsly described species appears very helptul, as has been shown for esconple inoa

series of reexamintions of Alvican species (Zanca e al. zoota, b, oe Vinoaonos et al.

Ele s rH IR

Diversity of Chordodes

1173 species of the pens Clioedndes are knosen toos, Fronn these, ¢||I|':.r' e Ul'i;__f,ll'luﬂ tlex
seription ol €, lonegipilus was ot available, 51 species can be regarded as heing soffi
ciently deseribed, 36 species are vegarded as helonging 1o the genus Chordodes, bt
their species status must be contirmed by Turther investigations and 22 species are
considered cither as oot belonging o the Chordodes or have been syrionymised with
other species. Therefore, the diversity can be sunmarized as consisting ol go species,

From which 54 are well deseribed species

(o eeethinpicus, O afetemmes, U allnlorbores, (0 anthopfioras, O fapetis, O frasiliersts, € Dresipnls, ©) Dok
viesedes, 1 eoferdieienas, € crpainds, U Feavetars, U0 rarmgaeretres, O cvereloeri, 0 vorriada, T caeviciiestas, U il
s, U0 aiginares, € festee, O fakaft, O, fornesss, O gerinzz, O guineenads, O licized, O flefens, € g,
geapmreenisi, O poenend, C Bolensis, G borgesasiy, U feats, € atees, 0 mardngeoscaeroes, (0 aiderisis, O meniliaplivn
PTG s, C anirgponnd, U saneetonny, € seneflers, U el il O peeecene, € pollineroae, € prdveoroeiti, |
prstvtnlaerentatus, O gereasdeoncli, O saforenyis, OO sendiensiy, O wplpcspitonfemnnd, U sheigalemer, €0 silvewited, O skead
Lon, U0 sbmieerskad, €0 fimnrereses, O taferesdoios, U eilllody

e, © aobodisensis, O onematideews, O bofzend £ Doveeensie O Detationns, 00 bieedgeea, U b
wiierd, €2 eeepriifietaes, U cerrriedibonns, € coanprosses, O vongodensis O oulmsensiz, O etefilinn, €0 feron, L oS
dris U Dweewderd, €0 oaclieetvw, 0 afeerensany, O bokosdensis, © Lalistemn € Goenenses, O Befetarn, £ liresiensis, O
ereue rebeabus, O oomibensis, O monfgesery, U oo, O peesecilions, O pilosus, C pio dieadiidis, €0 reperives,
rrealensis, U stomereses, O fenndlerie, 2 waag,

O oamnegaiadel, L cnneeaduy, O ogueeedieins, O Baberesgs, 8L vurereranes, O oo, £ e, € olefirie
O fergemereses, T desrepadus, 0 iladaenaas, €O o |'I_l.'|'. O Mqeeligeris, O miofueecmes, O oscillabis, U pdasiiis, §

puecverafes, 4 sonaliensis, O wacinatus, © amdvdanus, O virioppdfioias, O webes

7
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Sl E R Anneas Soaiesnie-psisg (0 O 1o Vikaatoniey Fionrasisn fani s
Comparison ol arcalar types

When we have distinguished here ditferent types ol arcoles this implies that cach type
15 clearly recognizable, This is, however, nol always the case and a closer Took must be
Laken al tramsitions betwreen dilTerent types, It must be kept inomamd that the distine
tion between different types ol arcoles s strictly typological,

Ihe structuring ol the cuticle into small compartments, named areoles, 15 a common
patlern ameng gordids (Treshwater Nermatomorpha) and is lacking only in some s
cies ol the genus Goprding, which have o smooth caticle [Scampn-Rrarsa zacah). With
the exception ol Chordodes, all other gordiids have either one ar two types of areoles.

e type ave Hat arcoles of varving shape and surlace stowcture, b it appears likely

that such areoles (the “simple arcoles™) ave homaologons. When a secondd ypr ool arecles
15 present fwath the exclusion ol the generd Chordodes and Spinochordodes), such are
oles diller Trom simple areoles in being loreer, more elevated and olten darker in caol
our (this includes the megareoles in Pavoclordodes which appear o he a lusion pro
tuet; see Scinior-Ruarsa 2oozh). Additionally, such larger areoles often ncour in g
particular pattern, where two such arcoles antach along one side and wsoally enclose

tubercle {this is nameoed The rcgarcolar patlern; see Seumint Rinarsa 2oozh), | Arge e

oles withe or withouwt being arranged ina megareolar pattern are also found in some

Clivirefneliss -1|||*r"u':~1 as thee ]lll];ill;_; areales. The evaluation ol e ERCIRITET and arrange-

ment of larger arcoles as being homologous or not is amd remains 1o be an QP s
Licen,

Cronened areoles are the most prominent diagnostic character for the cenus Chor
dodes and hive been evaluated s an autapomorphy of this taxon (Scasir Rioacsa
aco2h) oseever, crowned areoles and their arrangement palleis can vary. This is,
besides heing a help in determination, ol polential value Tor evolutionary considera-
tions ameng Chordodes. T is also ol pronouneed importance Tor the comparison with
species Trom the genus Spirochordodes. Crowned areoles ane composce of a stem with

an apical ring of lilaments. Inomost cases, this straclure s anequiveeal 1o reengnize,

bt there ane also cases, inowhich the filaments can be very short or in which the stem
s gquile short, creating the appearance of filaments originating Do the caticalar sur
tace. Furthermore, bristle like projections can be present an other arenlar types, (oo,
Thi= is the case witly h;||||I|I" nreles I:|~.E;_ (. eoederor, U, vilfalobd, bulging arcoles (g
. brevipilus, O compactus, O pofycoroneatus] or cirenmeluster arcoles {en g O eretfiiega

CHsh. Ihis makes it sorebines b G i“:—u'lill"._-"lli:-\.ll dredales Troan each other, Ton |'-;\:;-|_||'||::||r:'-

deciding whether a particular vpe of arecle represents buleine or erowned areoles,
¢ ! ‘ | sing

Croswned areoles oeeur in Iy ;-i'u’;'i_'i['_l-. 111 it |:-.':|'L]r|JL|| il Iillla[Jir'LtHIIH patlern, as a
it of crowned areoles surrounded by a ring of circomeluster areoles, More proble
| ! 5 [
mutic ane the species, inowhich this arramgement pattern 1s not presenl. [ several spe

cies, There are clusters ol areoles including only crowned arcoles. 11 remains 1o be
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teestedd whether this means that clusters ol coowned and circomcluster areales evolved
trom such clusters of anly crowned arenles.

A further problem is that crowned areoles in such species with clusters of only
cronvned areales make it sometimes hard 1o recognize their nature as crowned arcoles,
Il wee Lrke o look al species such as C. fukwid (SeHMinT-Ruarsa zoog4) or O maorgant
(Sermnr-Riacsa et al. 2ooq), the apical Hilaoments are hardly recognizable as such, This
1= |‘.-;1|'I§1'||i.13'|":.-' irnpoariand, Faergesai1see iny '-:|||-r"rd':-: af Ly LTS .‘{.m'.li'r:-r'."JrJr'r.I'u-:'J'r".T {note that
the genera famachordodes and Daeochordodes have been synonymised with Sprino
cliearilindes: see Zanca & Scunuer Boarsa 2oo6) have areoles consisting of o stem that
tertinates in g ring ol short projections. Such areoles occur in large groups lorming

patehes on the caticle than irregalacly alternate with patches of simple arenles (see,

e AANUA K SCHMI-Euarsa 5'._}:_:||'|:|. Thiis [ratlern s albsu prosenl 0 species such as
(hordodes fukeii and Cmorgend, making this transition betwern Spinoefoedodes and

hordodes an important topic for further sesearch,

Fubserele and thorn arcoles are known only lrom Chordodes species, bul as their o
currence is not in all species, i eemains to be shown in phylogenctic analyses whether

they are ancestral palterns in Hhis genus.

Conclusions

W hope that this summary of characters in the genus Chordodes and especially the
nniversal terminology ol st tures sl bl |I|'|E:l inn Tuertlues mvesligalions concern
g this genus, The sampling of nematomorphs in the tropical regions is quite patchy
annl il is expected that the diversity in this region is higher than earrently known.
M chi ripilians 1 e assigrnient ol meewe Dy recorgded spechimens e known species

sl e hased an oa effective r'Hrrl]liI]'ihilll weath [ HE P inetes st I'i|ll-||h|15-i
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