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Free-living nematodes from néure reserves in Costa Rica
GeneraEgtitus Thorne, 1967 andTrachypleurosumAndrassy, 1959
(Dorylaimida: Actinolaimidae)

|. ANDRASSY and A.ESQUIVEL?

Abstract. Some actinolaimid maatode species belonging to the genEgtitus Thorne, 1967 andlrachypleurosum
Andrassy, 195%re described or redegied from Costa RicaEgtitus costaricaesp. nov. is distinguished from the related spe-
cies,E. biformisAndrassy, 2012E. neocyatholaimufreis, 1936) and. proximugYeates, 1973), by the wide lip region (21—
23vs15-17 ym) and the low number of the male supplements\($9813). The Costa Rican specimensTadchypleurosum
venezolanunCoomans, Vinciguerra & Loof, 1990 correspond well with ¢higinal description. Three probable new spedies,
Egtitussp. 1,Egtitussp. 2 andlrachypleurosunsp. are also described on the basis of repézimens, but due lack of females
they are not provided with species names. In the Appendixgévera and forty-two speciesfoée-living nematodes described
as new to science from Costa Rica are listed.

Keywords. Costa Rica, descriptioggtitus,list of new taxa, taxonomyrachypleurosum.

INTRODUCTION AND MATERIAL scribed as new to science from Costa Rica.

t is known from the fundamental papers by Es-  In this study, we report on some actinolaimid

quivel (2003) and Bongers, Esquivel and Arias hematodes of the Costa Rican collection belong-
(2003) that the nematode fauna of Costa Rica idng to the gener&gtitus Thorne, 1967 andra-
very rich in genera and species. That is due to thechypleurosunAndrassy, 1959. We studied a total
wide range of inland and seaside ecosystems o®f 44 exemplars (27 females, 15 males and 2 ju-
the one hand, and to the regions being almost unveniles), mounted on aluminium slides that have
touched by human influence on the other. There isbeen collected in various protected areas of the
hardly another country on the Globe where natureCentral American country. Unfortunately, we had

would be protected with such great care as inonly two populations that contained both female
Costa Rica. and male specimens. In the other populations,

eight in number, we only found either females or

The above-mentioned pers report on about Males (mostly a single specimen).
20,000 nematode specimens belonging to 230 ge-
nera deposited in the Nematology Laboratory at As a result, we describe a new speciekgf
the Universidad Nacional in Heredia, Costa Rica. titus and a known but rare species Bfachy-
Although these numbers increased considerably inpleurosumBesides, males of three further species
the course of the subsequent years, only a smalbf these genera are presented. It is not impossible
percent of the nematodésis hitherto been iden- that each of them represents a new species, but on
tified to species level. In an “Appendix” at the end the basis of one sex (or one specimen) we do not
of the present paper, we compiled a list of thewant to provide them with species names. In those
free-living (inclusive plant-parasitic) nematode populations where only females were present we
genera (5) and species (42) that have been deeould not determine them even to genus level,
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since to separat&gtitus and Trachypleurosum expanded, offset by a depression, 21-23 um wide
males are necessatry. and 8-9 um high. Lips rounded, amalgamated.
Body at posterior end of pharynx 2.0-2.4 times as
wide as lip region. Amphids caliciform with aper-
ture about half the corresponding body width.

EgtitusThorne, 1967 contains actinolaimid ne-
matodes mainly charactsed by the absence of
denticles in the dental chamber and by sexual
dimorphism in the shape of the tail (long and co-  |abial and dental chambérsvell separated,
nical in female, short and rounded in male). Quite the former 12—-14 um, the latter 7-8 pm broad.
recently, Andrassy (2012) rediagnosed the genug abial disc 7 pm wide. Vestibular ring corrug-
and listed 28 species belonging toTitachypleu-  ated. Pharyngeal dentis absent. Onchia simple,
rosum Andrassy, 1959 also has an adenticulateyni-tipped. Guiding ring double but thin, 7-8 pm
stomatal chamber, but differs frofagtitus by  wide, located at 16-18 um from labial field. Od-
having a long and conical tail in both sexes. Theontostyle 21-24 pm long and 2.5-3.0 pm thick,
latter genus includes five species. As far as isabout as long as labial diameter or 4.1-4.9 % of
known, both genera are distributed in Asia, Africa pharyngeal length, thicker than cuticle at the same
and Latin America. level. Aperture two-fifths to almost half the stylet

Of the family Actinolaimidae six species have €ngth. Odontophore 30-35 um long. Pharynx
hitherto been recoedl from Costa RicaBrasi- ~ 470-536 (female) or 436-470 pm (male) long, at
laimus bidentatug oof & Zullini, 2000, B. bryo- 4790 % expanded. Medial, conoid part of pha-
philus (Hunt, 1978) Vinciguerra, Zullini & Mon-  'Ynx 60-70 pm long, occupying 13-15 % of total
teiro, 1999 8. memorabiligAndrassy, 1968) Vin- pharyngeal length. Because of the heavy muscular
ciguerra, Zullini & Monteiro, 1999B. subaquilus strugture, the pharyngeal gland nuclei are difficult
Lordello & Zamith, 1957PB. vinciguerraeLoof & 0 discern. D = 51-52 % or at 11-12 % of total

Zullini, 2000 and Practinocephalus secundus Pody length. AS1 nucleus invisible, AS2 = 49-52
Andréassy, 1968. %, PS1 = 73-75 %, PS2 = 74-77 %. Glandulari-

um 222-258 um long. Posterior end of pharynx
with a shallow disc. Cardia conical.

DESCRIPTIONS Female. Reproductive system didelphic, am-

, . phidelphic. Genital branches highly and equally
Egtitus costaricaesp. nov. developed, each as long as 6.5-8.0 body widths or
(Figures 1 A—E and 2 A-C) occupying 15-17 % of body length. Vulva a short

longitudinal slit with slightly sclerotized inner
lips. Vagina 18-19 pm long, 30-37 % of corre-
Holotype female: L = 2.12 mm; a = 44; b = sponding body diameter. Uterus packed with sper-
45,¢=115;¢c'=7.6; V=51 %. matozoa. One female with one, another with two,
and a third with three uterine eggs measuring 95—
_ A o o 110x36—-46 um; eggs 1.4-2.0 times as long as
ga_ 3’/8:45?_21;;'3_4'7’ ¢=112-14.0;c' = 6.3- corresponding body diameter. Distance between
T 0 posterior end of pharynx and vulva 1.3-1.4 times
Paratype males (n = 7): L = 1.77-2.00 mm; a =as long as pharynx. Rectum 1.2-1.6, prerectum
40-52; b = 3.8-4.3; ¢ = 60-74; ¢’ = 0.8-1.0. 2.1-3.2 anal body widths long. Vulva—anus di-
tance equal to 4.5-5.8 tail lengths. Tail 152-185
pm long, 6.8-8.7 % of entire length of body,
rather uniformly tapered to its fine and sharp tip.
Posterior half of tail slightly bent dorsally.

Paratype females (n = 10): L = 2.00-2.39 mm;

General charactersBody nearly straight after
fixation, more curved in posterior part of male,
45-62 (female) or 37-48 (malgm wide at
middle. Cuticle smooth under light microscope,
2.0-2.5 um thick on most body and 3.0-3.5 um
thick on anterior part of thfemale tail. Lip region

! See Andréassy, 2012, Fig. 1.
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An aberrant female was also found in the pop- The overwhelming majority oEgtitus species
ulation studied. It had a reduced anterior genitalinhabit Asia—Australasia (22 species), from the
branch, more a sack, 1.8 body widths long, and aAmerican continent (Central- and South America)
shorter tail than the other females of the samefour species have been recorded hitherto (And-
population (98 um, ¢’ = 5.2s152-185 um, ¢’ = rassy, 2012), while two species are known to
6.3-7.6) occur in Africa. If we compar&. costaricaesp.

nov. with the American species E: bryophilus

Male. Testes two, straight, moderately devel- Thorne, 1967 (Puerto Rico, Perug, chilenus
oped, the anterior 6—7 body widths long, or oc- Andrassy, 2012 (Chile)E. elaboratus(Cobb,
cupying 12-13 % of total body length, the pos- 1906) Thorne, 1967 anH. surinamensigMico-
terior 7-8 body widths long, or occupying 14-15 letzky, 1925) Thorne, 1967 (Surinam, Guayana) —
% of total body length. Spermatozoa fusiform, 7 we find that it differs fromE. bryophilusby the
pum long. Spicula dorylaimoid, 40-45 pm long, wider lip region (21-2%s15-17 um), longer od-
distinctly longer than ih Ventromedian supple- ontostyle (21-24/s17-19 um) and longer female
ments very small, hardly discernible, spaced, sixtail (¢’ = 6.3-8.0vs5.4-6.0), fromE. chilenusby
to eight in number (6 or 8 in one male each and 7the broader lip region (21-28s 18-19 pum),
in five males); posteriormost of them at a distancelonger tail (¢’ = 6.3-8.0vs 4.3-5.3) and lower
of 45-55 um from cloaca. Series of supplementsnumber of supplements (6-+& 10-11), fromE.
55—-70 um long. Prerectum beginning at level of elaboratusby longer body (2.0-2.4s 1.7-1.8
the first or second supplement. Tail conoid- mm) and longer tail (¢’ = 6.3-8\%4.4-5.3), and
rounded, 22—-30 um long, occupying 1.3—-1.7 % of from E. surinamensigincompletely described) by
entire length of body. the longer body of male (1.8-2\8 1.4 mm; fe-

male unknown irsurinamensis

Diagnosis and . relationshipsSody in male Type habitat and localityRotten tree branch
somewhat under, in female over 2 mm (on aver-

age 1.87 and 2.20 mm, respectively), the male iSW|th many small basidiocarps taken close to a

slimmer than the female. Other main characteris—freshwater stream in & primary forest, 200 to 300

tics are the broad and moderately separated lip " above sea level, Hitoy Cerere Biological Re-
: . y sep pserve, La Amistad Caribe Conservation Area,
region, medium long odoostyle equal in length

to the labial diameter, broad labial chamber, pha_Costa Rica. Collected in August 1998 by A. Es-

; . quivel, A. Zullini and R. Gomez.
rynx expanded at its middle, rather short pre-
rectum, short spicula, six to eight very small sup-  Type specimensiolotype female on slide No.
plements, medium long and uniformly tapered fe- 360.09. Paratypes: 13 females and 7 males (on the
male and short, conoicrunded male tail. slides No. 360.07—14), deposited at the Nematolo-
gy Laboratory of the Universidad Nacional in He-
In having a body length ranging from 2.0 to redia, Costa Rica.
2.4 mm and a medium long tail (equalling to 6-8
anal body widths), this new species resemblesfou
Egtitus biformisAndrassy, 2012E. neocyatho-
laimus (Kreis, 1936) Thorne, 1967 ard. pro-
ximus (Yeates, 1973) Vinciguerra, 1988. It can Egtitussp. 1
easily be distinguished from them by the number (Figures 3 A-D)
of the male supplements (6¥810, 12-13 and 9—
10, respectively) as well as by the width of the lip
region (21-23vs 15-17 um, inE. proximusori- Male (n = 3): L =1.47-1.54 mm; a = 53-60;
ginally not given). b=3.9-4.5; c = 86-110; ¢’ = 0.7-0.8.

Etymology. Named after the country where
nd, Costa Rica.



Andrassy and Esquivel: Free-living nematodes in Costa Rica

e rreri T AW A N VA AT Lﬁ.\_:_
Tl e = e

s ere A Al e - ot =

Figure 1. Egtitus costaricaesp. nov. A: anterior end; B: medial sectiorpbfirynx; C: vulval regiorD-E: tail of females.

20 pm)

(Scale bars
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Figure 2. Egtitus costaricasp. nov. A: spermatozoa; B—C: postegod of males. (Scale bars = 20 um)

General charactersBody C-shaped after fix- Pharyngeal denticles absent. Onchia simple,
ation, slender, 41-4gm wide at middleCuticle uni-tipped. Guiding ring double but thin, 8 um
smooth under light microscope, only 1.5-2.0 um wide, located at 17-18 um from oral field. Od-
thick on most body, but very thick, 5-8 pm on ontostyle 24-25 um long and 3 pm thick, hardly
pre-cloacal (supplemental) region. Lip region ex- longer than labial diameter, thicker than cuticle at
panded, wider than adjacent body, offset by a dethe same level. Aperture nearly half a stylet
pression, 23-24 um wide and 9-10 pum high. Lips length. Odontophore 32-36 pm long. Pharynx
rounded, completely amalgamated. Body at pos-564—-630 um long, at 43—-44 % expanded, heavily
terior end of pharynx 2.0-2.2 times as wide as lipmuscular in posterior part. Pharyngeal gland nuc-
region. Amphids caliciform with aperture about lei difficult to discern. D = 45-47 % or at 11-12
half the corresponding body width. % of total body lengthAS nuclei inconspicuous,

Labial and dental chambers well separated, thePS = 75-78 %. Glandularium 292—-324 um long.
former 14-15 pm, the latter 7-9 um broad; labial Posterior end of pharynx with a shallow disc. Car-
disc 7-8 um wide. Vestibular ring corrugated. dia tongue-shaped.
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Male. Testes two, straight, well-developed, and R. Gomez. (Three males on the slides No.
6.8—7.2 body widths long, or occupying 11-12 % 563.08, 563.19 and 563.22).
of total body length. Spermatozoa ovoid to fu-
siform, 7-8 um long, about as long as one-sixth
body diameter. Spicula dorylaimoid, 52-55 pm Egtitus sp. 2
long, distinctly longer than tail. Ventromedial - _
supplements very small but with distinct in- (Figures 4 A-C)
nervations, spaced, in one male 9, in two males 11
in number; posteriormost at a distance of 50-55 One male: L = 3.02 mm: a=60: b = 4.6; ¢c =
um from cloaca. Their series amounts to 75-90102: ¢’ = 0.7.
um. Prerectum long, beginning well before the _
row of the supplements. Tail conoid-rounded, 22—  General charactersBody nearly straight after

28 pm long, occupying 0.9-1.1 % of entire length fixation, 50 um wide at middle. Cuticle smooth
of body. under light microscope, thin, 2.0 um thick on

most body and 3.0 um thick in supplement region.
Remarks The medium-long and very slender |_|p region expanded’ well offset by a deep con-
body, expanded lip region, odontostyle with long striction, 24 um wide and 9 pm high, wider than
aperture, pharynx enlarging before its middle, adjacent body. Lips rounded, amalgamated. Body
long prerectum, the number of supplements andat posterior end of pharynx 2.4 times as wide as
the very thick cuticle on the supplemental region |ip region. Amphids caliciform with aperture
characterise this species. more than half the corresponding body width.

In length of the body, width of the lip region, | abial and dental chambers well separated, the
length of the odontostyle and number of the ven-former 15 um, the latter 9 pm wide; labial disc 7
tral supplements, this species fairly resemBlgs | m wide. Vestibular ring corrugated. Pharyngeal
titus itanagrusKhan, Ahmad & Jairajpuri, 1994, denticles absent. Onchia simple, uni-tipped. Guid-
but the latter is an Asian species recorded froming ring double but thin, 9 um wide, at 18 um
India, Seychelles and China. If comparing the pre-from labial field. Odontostyle 26 pm long and 3
sent males with the Americdfgtitusspeciesviz.  m thick, slightly longer than labial diameter,
E. bryophilusThorne, 1967 (Puerto Rico, Peru), thicker than cuticle at the same level. Aperture
E. chilenusAndrassy, 2012 (ChileE. costaricae  two-fifths of stylet length. Odontophore 35 pm
sp. nov. (Costa Ricaf. elaboratugCobb, 1906)  |ong. Pharynx 656 um long, at 44 % expanded.
Thorne, 1967 (Hawall) anH. SUl’in&mGnS%Mi- Medial, conoid part of pharynx 95 um |ong’ oc-
Coletzky, 1925) Thorne, 1967 (Surinam, Guaya- Cupying 14 9% of pharyngea| |ength. Medial
na), they differ from them by having a slenderer section 65 pm long, 10 % of neck length. Because
body, broader lip region (23-2415-17, 18-19  of the heavy muscular structure, the pharyngeal
and 21-23 pm, respectively; not knownBnsu-  gland nuclei are rather inconspicuous with ex-
rinamensi$, longer odontostyle (24-2817-19,  ception of D nucleus which lies at 53 % of pha-
20-23, 21-24 pm, respectively; unknown B0 rynx or 12 % of total body length. AS nuclei
surinamensis and a long prerectum. Not having invisible, PS = 73-75 %. Glandularium 336 pm

female specimens, we decline at this time to pro-jong. Posterior end of pharynx with a shallow
vide this nematode with a species name. disc. Cardia conical.

Habitat and locality. Soil from a secondary Male. Testes two, straight, well developed, the
forest, between 400 artDO m above sea level, anterior 10 body widths |0ng or occupying 18 %
Barbilla Biological Reserve, La Amistad Caribe of total body length, the posterior 8.6 body widths
Conservation Area, Costa Rica; collected in Feb-jong or occupying 15 % of total body length.

ruary 2000 by A. Esquivel, I. Popovici, H. Arias Their germinative sections unusually long, each
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Cpbsterior end of males. (Scale bars = 20 um)

Figure 3. Egtitussp. 1. A: anterior end; B: spermatozoa;
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occupying 25-30 % of the testis length. Sperma- Males (n = 3): L = 1.80-1.99 mm; a = 44-49;
tozoa very numerous, ovoid, 8-10 um long, aboutb = 3.7-4.1; ¢ = 16.4-20.1; ¢’ = 3.3-4.8.
as long as one-fifth corresponding body diameter.

Spicula dqryla|m0|d, 55. um long, dlstmctl_y long- straight, that of male arcuate at posterior end, 48—
er than tail. Ventromedial supplements nine, very

small, spaced, 10-15 pm apart; posteriormost of56 um (female) or 40-42 um (male) um wide at

: . iddle. Cuticle smooth, 2.5-3.0 um thick on most
them at a distance of 60 um from cloaca. Series Ofrk')nody regions. Lip region offset by expansion, 24—

supplements 105 pm long. Prerectum beginning atyo um wide and 9-10 um high, lips rounded and
level of the first supplement. Tail broadly round- amalgamated. Body at gximal ’end of pharynx
ed, hemispheroid, 22 im long, occupying merely 1.5-2.0 times. as wide as head. Amphids calici-

0.7 % of entire length of body. : i ; )
Remarks.The long body (3 mm), broad and ch;/rr\?\liovl\{l;h aperture one-half of corresponding bo

strongly offset lip region, medium long odonto-
style, unusually long germinative section of testes, Labial and dental chamber separated, the for-
and presence of nine small supplements characmer 14-18, the latter 9-11 pm broad. Vestibular
terise this species. We may suppose that the fering corrugated. No pharyngeal denticles. Onchia
male belonging to this male is longer, over 3 mm, uni-tipped. Odontostyleslender, 25-28 um long
what means, this species would be the longesind 2.0-2.5 pm tick, about as long as labial diam-
representative of the genu&gtitus. There is a  eter, as thick as or thicker than cuticle at same
single speciesk. nudus(Wu & Hoeppli, 1929) level. Aperture about two-fifths of stylet length.
Thorne, 1967 which was described with body Odontophore 35-40 pum long. Guiding ring dou-
length of 2.0-3.0 mm (female) and 2.6 mm ble but thin, 8 pm wide, located at 18-20 pm
(male). Its description is however very meagre, from oral field. Pharynx 450-492 um long, at 48—
even the number of the male supplements was nobl % expanded; medium section 70—75 pm long,
determined. 14-16 % of pharyngeal length. Dorsal nucleus at
51-54 % of pharyngeal length or 12—-14 % of total
body length. Other pharyngeal nuclei rather in-
%onspicuous, PS1-2 = 72-75 %. Glandularium
175-225 pm long. Cardia conical.

General charactersBody of female nearly

The present male probably represents a hith-
erto undescribed species, but on the basis of
single specimen we decline to name it.

Habitat and locality.Soil around trees on Path
Palmito, 1200 to 1300 m above sea level, in a
primary cloudy forest, Tapanti National Park, La
Amisto Pacifico Conservation Area, Costa Rica;
collected in July, 1998 by A. Esquivel, A. Zullini
and R. Gomez. (One male on the slide No.
338.24).

Female. Genital organ paired with equally
long branches. Vulva pore-like, vagina 14-18 um
long, occupying one-third or less of correspond-
ing body width. Uterine eggs not observed. Di-
stance between posterie@nd of pharynx and
vulva a little longer (1.1-1.2 times) than pharynx
itself. Rectum as long as 1.2, prerectum as 2.0-2.8
anal body diameters. Vulva—anus distance equal
to 6.1-7.6 tail lengths. Tail 110-133 um long,
5.4-6.6 % of entire length of body, elongate-
conical with sharp tip.

Trachypleurosum venezolanuf@oomans,
Vinciguerra & Loof, 1990
(Figures 5 A-D and 6 A-C) Male. Testes straight, opposed, each 4.0-5.9

body widths long or occupying 10-13 % of body

Females (n = 5): L = 1.88-2.05 mm; a = 36— length. Spermatozoa fusiform, slender, 8-10 um
43; b =4.0-4.2;, c = 15.0-18.4; ¢’ = 4.3-5.6; V = long, as long as one-quarter or one-fifth body
52-54 %. diameter. Spicula dorylaimoid, 45-50 um long.

10
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B: spermatozoap@sterior end of male. (Scale bars = 20 um)

Figure 4. Egtitussp. 2. A: anterior end,;

11
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C-D: tail of females.

Figure 5. Trachypleurosum venezolan@onomans, Vinciguerra & Loof, 1990. A: anteriodeB: vulval region;

20 um)

(Scale bars

12
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Figure 6. Trachypleurosum venezolan@nomans, Vinciguerra & Loof, 1990. A: spetozoa; B—C: posterior end of males.
(Scale bars = 20 pm)

13
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Ventromedian supplements 7-8, small, ratherRica) (two males, on the slide No. 576.02); col-
evenly spaced, their series extending 85-114 umlected in 2000 by A. Alvarado.
Posteriormost supplement at a distance of 55 to 70
um from cloaca. Prerectum beginning in range of
supplements, at level of th& 4r 5" supplement. Trachypleurosumsp.
Tail 96—-110 um long, similar to that of female, (Figures 7 A—C)
occupying 4.8—6.2 % of total length of body.

RemarksThe genugrachypleurosunindras-
sy, 1959 contains five speciek: conforme(Sch-
neider, 1935) Andrassy, 1959, venezolanum
Coomans, Vinciguerra & Loof, 1990, indicum
Khan, Ahmad & Rahaman, 199T, karnatakum
Khan & Jairajpuri, 1994 and. balforumBloe-
mers, Ahmad, Wanless &odda, 1995 (see also
Table 1). Two of thengT. indicumandT. karna-
takum)were reported from Asia (India), other two
(conforme and balforum) from Africa (lvory

One male: L =1.85mm;a=38b=4.3;c =
20.8; ¢’ =3.3.

General charactersBody C-shaped after fix-
ation, 48 pm wide at middle. Cuticle smooth, 2.0—
2.5 pm thick on most regions, but 5 um thick at
level of the supplements. Lip region 15 um wide,
moderately separated by a slight constriction. Bo-
dy at proximal end of pharynx three times as wide
as lip region. Labial chamber 9, dental chamber 6,

Coast and Cameroon, resp.) and @wenezola- T
num)is known from Centraland South America labial disc 5. HM b_road. Odontqstyle 18 um long
and 2 pm thick, thicker than cuticle at same level.

(Costa Rica and Venezuela). The present species L .

T. venezolanurdiffers fromT. karnatakumandT. O_dontophore_35 um long. Guiding ring 6 um

balforum by the larger body (1.7-2.8 1.2-1.5 wide, at a distance of 13 %m from oral field.

mm), fromT. indicumby the longer odontostyle P'harynx .430 um long, at 52 % ﬁxpar;ded, 'tf me-

(25-31vs 18-21 um), and fronT. conformeby dian section cca 60 pm long. D = 54 %, PS = 74—
) . 0 .

the lower number of supplements (7-E15). 75 %. Glandularium 197 um long.

In morphological and morphometric structures,  Male. Diorchic, each testis 4.6 body widths
the present specimens well correspond to the typdong or occupying 12 % of body length. Sper-
ones described by Coomans, Vinciguerra andmatozoa fusiform, small, 4.5-5.0 um long, only
Loof (1990) from Venezuela. Only the two males about one-tenth as long as corresponding body
from Cocos Island have a thinner cuticle (1.4-1.7 diameter. Spicula 45 um long. Ventromedian sup-
vs 2.5-3.0 um) and a narrower lip region (21-22 plements 10, distinct. Prerectum beginning well
vs 24-28 um), but in other respects they also anterior to the row of supplements. Tail 80 um,
agree with the typical specimens. 4.8 % of entire length of body, slightly dorsally

Habitat and locality: (1) Mosses from tree bent.

trunks, 100 to 200 m above sea level, primary Remarks The single male specimen observed
forest, Agujas Biological Station, Path Real, Osadiffers from the other Costa Rican congener,
Conservation Area, Costa Rica (five females, oneTrachypleurosum venezolanu@oomans, Vinci-
male and two juveniles, on slides No. 225.01-03);guerra & Loof, 1990 by the much narrower lip
collected in November 1997 by A. Esquivel and region (15vs 24-28 pm), less spacious labial
T. Bongers. (2) Mosses from trunks, between 10chamber (9vs 14-18 pm broad), shorter od-
and 100 m above sea level, Cocos Island (Isla debntostyle (18vs 25-28 um), longer prerectum of
Coco, an uninhabited island in the Pacific Oceanmale, smaller spermatozoa (4v%8-10 um) and
approximately 550 km from the shore of Costa more numerous supplements (&¥—8).

14
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N semas sesspamaTERS

Figure 7. Trachypleurosunsp. A: anterior end; B: spermatia; C: posterioend of male.
(Scale bars = 20 pm)

The present species differs also from the four  Habitat and localityMosses in the vicinity of
other representatives of the genus in having aa stream, primary forest, Hitoy Cerere Biological
narrow lip region (15v/s 18-28 um) and a short Reserve, La Amistad Cére Conservation Area,
odontostyle (1&s20-31 um). It is likely new to  Costa Rica; collected in August 1998 by A. Es-
science, but a single specimen is not enough tayuivel, A. Zullini and R. Gomez. (One male on
handle it as such. the slide No. 356.07.)
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iving nematodes in Costa Rica

Table 1L Main morphometric characters bfachypleurosunspecies

L a b c c’ \% Lip w. | Odont. Tail Spic. | Suppl.
balforum , 1.2-15| 26-35| 3.3-35| 10-12 | 4.8-5.2| 50-54 | 21-23| 22-2% 110-13438-41 7-9
f | 1.1-1.6| 26-41 | 3.2-3.9| 10-14 | 3.6-4.8 116-133 spaced
conforme 21 36 4.0 18 3.9 54 18 24 118 50 15
2.3 54 4.6 20 3.2 110 spaced
indicum 1.6-2.0| 36-44 | 3.7-4.7 | 11-15 | 43-6.1| 49-54 | 18-21| 18-2]1 122-156 37-45 7-9
15-1.6| 38-43 | 3.7-4.1| 12-13 | 3.8-4.6 106-133 spaced
karnatakum 14 37 35 11 55 52 20-22| 21-23 127 41-42 9
15-1.6| 39-41 | 3.5-3.9 14 4.0 101-111 spaced
venezolanum| 1.7-2.3| 30-51 | 3.5-4.3 | 13-19 | 3.8-5.6| 51-55 | 23-28| 25-31 110-14943-52 7-10
1.6-2.2| 41-53 | 3.6-4.7 | 14-23 | 2.5-4.8 84-143 spaced
Range 1.2-23| 26-51 | 3.3-4.7 | 10-19 | 3.8-6.1| 49-55 | 18-28 | 18-31| 110-156| 37-52 | 7-15
APPENDIX Aphanolaimidae

New genera and spees of free-living
nematodes describedfom Costa Rica

A) Genera

Ecanemahmad & Shaheen, 2005 — Nordiidae

Inbionemaloof & Zullini, 2000 — Nordiidae

ParapalusLoof & Zullini, 2000 — Paraxonchiidae

Pseudaphelenchuéanzaki, Giblin-Davis, Scheff-
rahn, Center & Davies, 2009 — Aphelenchoi-
didae

Scalpelusshmad, 2004 — Qudsianematidae

B) Species

ARAEOLAIMIDA
Leptolaimidae

Paraplectonema americanurzullini, Loof &
Bongers, 2002
Paraplectonema loofiHolovachov & Bostrom,

2004

16

Anonchus pulchezullini, Loof & Bongers, 2002

Chronogastridae

Chronogaster costaricazullini, Loof & Bon-
gers, 2002

RHABDITIDA
Cephalobidae

Eucephalobus iaculocaudatuBostrém & Holo-
vachov, 2011

Osstellidae

Deficephalobus mirabilisHolovachov, Esquivel
& Bongers, 2005

Bunonematidae

Rhodolaimus arboreusiolovachov, Esquivel &
Bongers, 2003

APHELENCHIDA
Aphelenchoididae

Pseudaphelenchus yuki&anzaki, Giblin-Davis,
Scheffrahn, Center & Davies, 2009
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TYLENCHIDA
Telotylenchidae
Paratrophurus costaricensisbpez-Chaves, 1986
Pratylenchidae

Pratylenchus gutierrezGolden, Lépez-Chaves &
Vilchez-Rojas, 1992

Hoplolaimidae

Helicotylenchus stylocercuSiddigi & Pinochet,
1979
Rotylenchus phaliuruSiddigi & Pinochet, 1979

Meloidogynidae

Meloidogyne arabicidd.6pez-Chaves & Salazar-
Figueroa, 1989

Meloidogyne saladiépez-Chaves, 1984

ENOPLIDA

Pelagonematidae

Thalassogenus brzeskioof & Zullini, 2000
Onchulidae

Limonchulus costaricanusHolovachov, Wini-
szewska, Sturhan, Esquivel & Wu, 2008

MONONCHIDA

Mononchidae

Mononchus laminatu&ullini, Loof & Bongers,
2002

Anatonchidae
Miconchus gomeZullini, Loof & Bongers, 2002

DORYLAIMIDA

Dorylaimidae

Calcaridorylaimus andrassyhhmad & Shaheen,
2004

Laimydorus esquivehhmad & Shaheen, 2004

Laimydorus tropicu®\hmad & Shaheen, 2004

Prodorylaimus paraobesushmad & Shaheen, 2004

Thornenematidae

Coomansinema brevicaudahmad & Shaheen,
2004

Actinolaimidae

Brasilaimus bidentatukoof & Zullini, 2000
Brasilaimus vinciguerragoof & Zullini, 2000
Egtitus costaricasp. nov.

Qudsianematidae

Scalpelus loofAhmad, 2004
Aporcelaimidae

Makatinus macrostyluShaheen & Ahmad, 2004
Paraxonchiidae

Parapalus arboricold_oof & Zullini, 2000
Crateronematidae

Chrysonema inbioni8hmad & Shaheen, 2005
Sicorinema esquivelioof & Zullini, 2000

Nordiidae

Actinolaimoides ecaBhaheen & Ahmad, 2004

Ecanema eca@hmad & Shaheen, 2005

Inbionema biformé.oof & Zullini, 2000

Oriverutus belloi Liébanas, Esquivel & Pefa-
Santiago, 2011

Oriverutus tropicusAhmad & Shaheen, 2003

Longidoridae
Xiphinema costaricendeamberti & Tarjan, 1974
Leptonchidae

Tyleptus bongerdioof & Zullini, 2000
Xiphinemella monohystettzoof & Zullini, 2000

Tylencholaimidae

Pachydorylaimus holovacho#squivel, Guerre-
ro, Pefia-Santiago & Powers, 2007

Pachydorylaimus schizodontusoof & Zullini,
2000

Encholaimidae
Echinodorus saccatuSshaheen & Ahmad, 2004
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Earthworm species, asearchable database

Cs. Csuzpi*

Abstract. The first earthworm species named viasnbricus terrestridinnaeus, 1758. Since then, there were some 6000
earthworm (Oligochaeta: Megadrili) species names described, from whicB000-3500 are valid. In order to help the
orientation in such a huge amount of dateed-based database was crdateach record contains the basic data of the species
names described; i.e.nfaly, genus, specific epithet, author, year, refeeettcthe original description and optionally thaia
combination of the species nhame and deposition of type speciffengatabase is searchable by every field mentioned and the
resulted list can be @nged alphabetically.

Keywords. Oligochaeta, Megadrili, earthworms, species database.

he first earthworm named wasmbricus ter- The intensive research on earthworms begun

restris Linnaeus, 1758. We had to wait until with the work of Rosa (1882), Beddard (1883),
1826 when the next work describing new earth- Benham (1886) and Michaelsen (1889), and, with
worm species has been published (Savigny 1826more or less intensity, continues today, and now
and by the 1870’s the number of described earththe described species nasislightly exceed 6000
worm species names hardly reached 100. (Fig. 1).
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Figure 1. Number of earthworm species described in five years’ periods from 1826 to the present

*Dr. Csaba CsuzdiH-2081, Piliscsaba, Hungary.rail: csuzdi.csaba@gmail.com
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However, because of the possible large num-Nomenclatura Oligochaetologica series. In the
ber of synonymous names the number of valid meantime, the present author, together with Prof.
species is much lower. Zicsi (1982) analyzing the Andras Zicsi, working on a large earthworm ma-
lumbricid species names described until 1971terial collected in West Africa, realized the need
concluded, that from the 561 names 271 wereof an up to date list of the described species in the
synonyms and only 290 (51.7%) valid. If we ac- different earthworm families. Continuing the
cept that the ratio of the synonymous names iswork done on lumbricid earthworms (Zicsi 1982)
more or less the same in other families as wellwe have started to set up a cardfile system of the
then the valid number of earthworm species canearthworm species names described in the other
be estimated between 3000 and 3500. families as well.

The last comprehensive book on earthworms The paper-based cardfile-system was first con-
(Michaelsen 1900) contains onty. 1250 species verted to an MS FoxPro database and used on
names, therefore in ordéo help the orientation personal computers, and later on it was made
among the described earthworm species Reynoldenline and available to the public on the web site
and Cook (1976, 1981, 1989, 1992) published thehttp://earthworm.uw.h(Fig. 2).

Earthworm species. A searchable database*

Farmnily.
Genus
Species
Author:

Year
Literature:
Valid genus
Valid species:

* This database was compiled with a support from OTKA No. 42745

This database is updated continuously but far not complete and naturally contains many mistakes. USE IT AT YOUR OWN RISK

Dear collegues, as the access to the zoological literature is frequently difficult please send your publised papers - preferably in PDF - to the following address:

esuzdi.csaba - alef --- gmail com

Found: 5

AFANIIY Y | A GENUS ¥ A SPECIES ¥ A AUTHOR Vi A TEAR Y A LITERATURE ¥ A VALID GENUS ¥ A VALID SPECIES ¥ A TYPE ¥ A REFERENCE ¥
IMegascolecidae | Penichaeta rubra Spencer 1893 Proc.Eoy Sec Vict. 5:8 Perichaeta rubra - -
Lumbricidae Allolobophora | rubra Bretscher 1800 Rev suisse. Zool 8:454 Allalobophoridella eiseni
Ocenerodrilidae  Eernia rubra Friend 1816 J Roy Micros Soc. 1916:147 Kema rubra
Acanthodrlidae | Hoplochaetina | rubra Lee 1959 Bull N.Z Dept. Sci Industr Bes no. 130:84. | Hoplochastina rubra
Lumbricidae Allelebophora | rubra Vedovim 1969 Bull Soc.Zool Fr.92:793 Aporrectodea mubicunda

Figure 2. Screen-shot of the database’s home-page

The database presently consists of 6021 namend it gives only an orientation on the present
records and is not considered complete. It mightcombination of the names. It is more reliable in
contain several duplicated records and misspell-case of Lumbricidae and Acanthodrilidae (Benha-
ings. The valid name field is the most incomplete miinae) and absolutely not in other families.
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The database can beasehed by every field Hungarian Natural History Museum, Budapest, pp.
i.e. family, genus, specific epithet, author, year, 271
reference to the original description and optio- \ycyagLsen, W. (1889): Oligochaeten des Naturhis-
nally the valid combination of the species name  torischen Museums in HamburgMitteilungen aus

and deposition of type specimens. By simple key-  gem Naturhistorischen Museum in HamhugR):
words the records beginning with the given key- 1-17.

word can be selected. If one wants to find all _ _
records containing the key-word a percent signMCHAELSEN, W. (1900a):Oligochaeta.In: Das Tier-
(%) should be used before and after the key-word. '€ich X. Friedlander & Sohn, Berlin, pp. 575.

For example searching the ternC%uzdi%in the  Qiu, J-P.& BoucHE, M. B. (1998): Liste classée des
author field will select all the species names taxons valides de Lombriciens (Oligochaeta:
described by Csuzdi, Zicsi and Csuzdi or Csuzdi  Lumbricoidea) aprés I'etude des trios cinquiéme

and Pavliek etc. Similarly searching 8bra% in d’entre-eux.Documents pedozoologiques & integ-
the species field will results in listingerichaeta rologiques 4: 181-200.

rubra Spencer, 1_893Allolob_ophora rubraBre- REYNOLDS, J.W. & Coo0K, D. G.(1976):Nomenclatura
tscher, 1900Kerria rubra Friend, 1916:Hoplo- oligochaetologica. A catalogue of names, descript-
chaetina rubralLee, 1959 andllolobophora rub- ions and type specimens of the Oligochattai-

ra Vedovini, 1969. versity of New Brunswick, Fredericton, New

The database is updated continuously and the Brunswick, pp. 217.
valid name field is also maintained. However, the RevynoLps, J.W. & Cook, D. G. (1981):Nomenclatura
lack of up-to date revisions of such huge families  oligochaetologica. Supplementum primum. A cata-
like Megascolecidae or Lumbricidae makes this logue of names, descriptions and type specimens of
task very difficult. E. g. Qiu & Bouché (1998) the Oligochaeta University of New Brunswick,
listed 63 lumbricid generand subgenera many of Fredericton, New Brunswick, pp. 39.

;hoeorg We(rje of ?OUbfed validity h((fngd:B& Zicsi REYNOLDS, J.W. & Cook, D. G. (1989):Nomenclatura

) and surely po Y- Or parapny etic ( r.'oms oligochaetologica. Supplementum secundum. A ca-
al. 2009). Therefore in most cases the va,hd Names  tiogue of names, descriptions and type specimens
presented represent the present author’'s view of ¢ ihe OligochaetaNew Brunswick Museum Mo-
earthworm taxonomy, however, all comments  nographic Series (Naturskience) No. 8. pp. 37.

from the oligochaetologist community are most
welcome. REYNOLDS, J.W. & Cook, D. G. (1993):Nomenclatura

oligochaetologica. Supplementum tertium. A cata-
REFERENCES logue of names, descriptions and type specimens of
the OligochaetaNew Brunswick Museum Mono-

BEDDARD, F. E. (1883): Note on some earthworms graphic Series (Natural Science) No. 9. pp. 33.

from India.Annals and Magazine of Natural Histo- Rosa, D. (1882): Descrizione de due nuovi Lumbrici.

ry, (5)12: 213-224. Atti della Reale Accademia delle Scienze di Tqrino
BENHAM, W. B. (1886): Studies on earthworn®uar- 18: 169-173.
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Are the sexual, somatic and genetic characters démie des Sciences de I'lnstitut de France Péuis,
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A new species oAleurodamaeudrom Ethiopia, with remarks on the
taxonomic status ofAleurodamaeus (Trichodamaeu$flahunka,
1984 (Acari: Oribatida: Aleurodamaeidae)

S.G.ErRMILOVY AND L. B. RYBALOV?

Abstract. A new oribatid mite specief\leurodamaeus recenfesewgp. nov., is described from moss and litter of the
Ethiopian Cholomu forest. Thspecies is similar td. australisWoas, 1992 from South Africa imving long notogastral setae
and the absence of scalps. However, it && clearly distinguished from the latter by body size, specific cerotegumental
ornamentation on the notogaster andrgpal setal formula. The subgenfileurodamaeus (Trichodamaeudphunka, 1984 is
recognized as a junior synonym of the geAleirodamaeus

Keywords. Oribatid mites, new speciealeurodamaeugaxonomic statusAleurodamaeus (Trichodamaeusynonym.

INTRODUCTION section. Specimens were studied in lactic acid,
mounted on temporary cavity slides for the du-

he small oribatid mite genu@eurodamaeus ration of the study, then stored in vials in 70%

Grandjean, 1954 (Oribatida, Aleurodamaei- @lcohol. All body measurements are presented in
dae) comprises five species: africanusMahun- ~ Mmicrometers (um). Body length was measured in
ka, 1984 from Tanzania#. australisWoas, 1992 lateral view, from the tip of the rostrum to the
from South Africa,A. cephaloteBerlese, 1916) Posterior edge of the ventral plate to avoid discre-
from eastern AfricaA. hungaricusPaschoal & Pancies caused by different degrees of notogastral
Johnston, 1985 from Hungary amd setosus distension. Notogastral width refers to the maxi-
(Berlese, 1883) from the southern Palearctic re-mum width in dorsal aspect.
gion. General terminology used this paper follows

At present, the oribatid mite fauna of Ethiopia that of Norton & Behan-Pelletier (2009). For-

is poorly known, and only one speciesAdéuro- mulae for leg setation are given in parentheses
damaeusmamelyA. africanus has been recorded according to the sequence trochanter—femur—ge-
in this country (Ermilowet al.,2012). nu—tibia—tarsus (famulus included). Formulae for

leg solenidia are given in square brackets ac-

In the course of taxonomic studies of the cording to the sequence genu-tibia—tarsus.
Ethiopian oribatid mites, collected in 2011 by the

second author, we found a new representative of TAXONOMY
the genusAleurodamaeusvhich is described be- _
low asAleurodamaeus recenfesegpi. nov. Aleurodamaeus recenfesevgp. nov.

(Figsures 1-14)
MATERIAL AND METHODS
Diagnosis Body size 547-664 x 348-381.
The collection locality and habitat of the new Scalps absent. Notogastral cerotegument repre-
species are given in theMaterial examinet sented by five longitudinal ridge-like structures.

Dr. Sergey G. ErmilawPhytosanitary Department, Nizhniy Novgorod Refekter of the Federal service for Veterinary
and Phytosanitary Inspection, Gagarin 97, Nizhmydbrod 603107, Russia. E-mail: ermilovacari@yandex.ru

2Dr. Leonid B. RybalavLaboratory of Soil Zoology and General Entomology, Institute of Ecology and Evolution, Russian
Academy of Sciences, Lenin 33, Mosc@®9071, Russia. E-mail: Irybalov52@mail.ru
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Figures 1-4 Aleurodamaeus recenfesegpi nov. 1 = Dorsal view of body, 2 = vehtvaew of body, legs not shown, 3 = lateral
view of prodorsum, legs not shown, 4 telal view of posterior part of notogast8cale bars (1, 2) 200 um, (3, 4) 100 um
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Rostral and lamellar setae setiform, smooth; inter-absent. Four pairs of setiform, thin, smooth noto-
lamellar setae minute, thick. Four pairs of seti- gastral setae present. Setaeandp; longest, set
form notogastral setae presehi;andp; longest, on small tubercles; setge shortest. Opisthonotal
ps shortest. Seven or ningairs of genital setae gland openings and thin lyrifissurea, im, ip
present. present in typical arrangement for genus, but in-
visible under the layer of cerotegument.
Material examined The holotype and 14
paratypes: holotype and 11 paratypes have the Lateral part of bodyFigs. 1, 3). Exobothridial
following collection data: Ethiopia, 9°06'N, setae setiform, thin, smooth. Pedotecta | (Pt I) and
38°09'E, 2810 m a.s.l., Cholomu forest, mountain,pedotecta Il (Pt Il) typical for genus. Discidia ab-
Hagenia abissinicaforming the canopy, moss, sent. Lyrifissuresh andipslong, thin.
6.11.2011, coll. L.B. Rybalov and A.l. Bastrakov;
the three paratypes are found in the same locality GnathosomgFigs. 7-9). Subcapitulum longer
and data, but in litter. than wide. Hypostomal setag m, h similar in
length, setiform, barbed. Two pairs of adoral setae
Type depositionThe holotype is deposited in (ory, orp) short, setiform, without distinct barbs.
the collection of the Zoological Institute of the Palps with setation 0—2—-1-3-8(&1 Solenidion
Russian Academy of Sciences, St. Petersburglong, pressed to surface of palptarsus, not attached
Russia; three paratypes are deposited in the colto eupathidium. Cheliceral setae setiform, barbed;
lection of Siberian Zoological Museum, Novo- cha longer and slightly thicker thaschb. Tra-
sibirsk, Russia; 11 paratypes are in the collectiongardh’s organ (Tg) visible.
of the first author.
Epimeral region(Fig. 2). Apodemes 1, 2 and
MeasurementsBody length: 597 (holotype), sejugal apodema developed. Two pairs of tuber-
547-664 (14 paratypes). Body width: 365 (holo- clesSaandSppresent, buSpoften poorly devel-
type), 348-381 (14 paratypes). oped. Epimeral setal formula 3—1-3-3. Setae seti-
form, thin, smooth, similar in length.
IntegumeniFigs. 1, 3, 5, 6, 14). Body colour:
brown to dark brown. Medial part of prodorsum  Anogenital region(Figs. 2, 10, 11). Transverse
and notogaster covered with thick cerotegument.ridge present between genital and anal plates,
Notogastral cerotegument with specific ornamen- strongly pigmented. Genital plates with seven or
tation: five longitudinal ridge-like structures. nine pairs (1 : 1 in specimens) of barbed genital
Entire body, setae and legs covered with small,setae. One pair of aggenitalgf and two pairs of
round granules (diameter up tqueh). adanal &d;, ad,) setae setiform, smooth. Two
pairs of anal setaeaf;, any) short, smooth. Ly-
Prodorsum(Figs. 1, 3). Rostrum rounded in rifissuresiad not evident.
dorsal view. Rostral and lamellar setae setiform,
smooth, distally curved anteromediad. Rostral se- Legs (Figs. 12-14). Articulations without
tae inserted laterally on prodorsum, lamellar setaesockets, however it is often only clearly visible in
inserted dorsolaterally on prodorsum. Poorly vi- dissected specimens. Formulae of leg setation and
sible sclerotized line present between the inser-solenidia: | (1-5-4-5-20) [1-2-2], Il (1-4—4-5—
tions of lamellar setae. Interlamellar setae minute,16) [1-1-2], lll (2-3-3—-4-15) [1-1-0], IV (1-2—-
conical, thickened. Sensilli longest setae on pro-3-4-12) [0—1-0]; homology of setae and solenidia
dorsum, setiform, smooth. Dorso-lateral parts of indicated in Table. Famulus sunken, but we found
prodorsum with muscle sigilla. it in one dissected specimen.

Notogaster(Figs. 1, 3-5). Clearly convex in Comparative analysisAleurodamaeus recen-
lateral view. Oval in dorsal view. Scalps always fesevpisp. nov. is similar toA. australisWoas,
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YRS ) N

Figures 5-11 Aleurodamaeus recenfesegpi. nov. 5 = Notogastral setae, posteview of notogaster, 6 = fragment of
cerotegument on notogaster, dorsal view,subcapitulum, ventral & of left half, 8 = palptarsus, 9 = chelicera,
anterior part, 10 and 11 = genital plate, right dfiedent individuals showig 7 or 9 genital setae.

Scale bars (5) 50 pm, (6, 7, 9-11) 20 pm, (8) 10 um

1992 from South Africa in having long, flagellate 230 in A. australig, cerotegumental ornamenta-
notogastral setaeh{ p;) and the absence of tion on the notogaster five longitudinal ridge-like
scalps. However, it can be clearly distinguished structures (with craterlike alveoli and concentric
from the latter by the larger body size (547-664 x cerotegument lines . australiy and epimeral
348-381 inA. recenfesev@p. nov. versus 430 x setal formula 3—-1-3-3 (3—1-4—4An australig.

24



Ermilov & Rybalov: A new species of Aleurodamaeus from Ethiopia

Figures 12—14 Aleurodamaeus recenfesegpi. nov. 12 = Solenidia and famulus on tailsds$ = solenidia on tibia I, 14 = leg
IV, left, paraxial view. Scale baf42) 10 pm, (13) 20 pum, (14) 50 pm

Table 1 Leg setation and solenidia Afeurodamaeus recenfesegpi. nov.

Leg Trochanter Femur Genu Tibia Tarsu;

| v 4@, vyt | d v, 1 | d (), v 33 ng)’ﬁﬁ.‘?g&fﬁ’(ﬁf}‘;}f@s’ (V). v,
Ll a0 Ao |dom3 | ©O0.E0sET
1 I, v' dl,ev dl,v, 1 dl, v), 3 (ft), (tc), (it), (p), (u), (@), s, (pv)
\Y; V' d ev dl,v dl, (), 3 ft", (tc), (p), (u), (@), S, (pV)

Roman letters refer to normal setae-(famulus), Greek letters refer to solenidene apostrophe (') marks setae on anterior
and double apostrophe (") setaepmsterior side of the given leg segmdtarentheses refer to a pair of setae.
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Etymology The new species is named after the our Project Coordinators Dr. Andrey Darkqv and Ato Girma
Referral Kenter of the Federal service for Veteri- Yosef for the management of the Expedition. We thank Dr.
. . . . Kemal Ali, director of theAmbo Plant Protection Research
nary and Ph_ytosanltary Ins_pectlon, Nizhniy Nov- Centre, EIAR, for supporting dld studies and organizing
gorod, Russia, where the first author had the op-aporatory operations.

portunity to investigate oribatid mites for several

years. The specific nameetenfesevpiincludes REFERENCES
the reduced initial parts of the name of this or-
ganization. BERLESE A. (1883): Sopra due nuovi generi di Acari
) italiani. Lettura fatta alla R. Accademia di Padova.
Remarks on the taxonomic status of Atti R. Accademia, Padoya3: 45-52.

Aleurodamaeus (Trichodamaeus) BERLESE A. (1916): Centuria prima di Acari nuovi.
Redig 12: 19-67.
Mahunka (1984) proposed the subgeAlsu- edia
rodamaeugTrichodamaeusyvith Aleurodamaeus ~ ERMILOV, S.G., SIDORCHUK, E. A. & RyBALOv, L. B.
(Trichodamaeus)africanus Mahunka, 1984 as (2012): Oribatid mites (éari: Oribatida) of Ethi-
type species. This subgenus differs fréeuro- opia.Zootaxa 3208: 27-40.
damaeusg(AleurodamaeusGrandjean, 1954 only  Granpaean, F. (1954): Observations sur les Oribates

by the nine pairs of genital setae (versus seven (og série).Bulletin de Muséum national d'Histoire
pairs). The specimens &f. recenfesevp@p. nov. naturelle 26 (2): 204-211.

have seven and nine (1 : 1) pairs of genital setae. L
Hence, it is unjustified to recognize subgenera in MAHUNKA, S.(1984): Oribatids of the Eastern Part of
this genus based only on number of genital setae, € Ethiopian Region (Acari). VActa Zoologica
and we consider the subgenus-level ndmeho- Hungarica 30 (1-2): 87-136.

damaeusto be a junior subjective synonym of NorToNn, R. A. & BEHAN-PELLETIER, V. M. (2009):

Aleurodamaeus Oribatida. Chapter 15. In: KanTZ, G.W. & WAL-
TER, D. E. (Eds.).A Manual of AcarologyUSA,
Acknowledgements -We cordially thank Prof. Dr. Roy Texas University Press, pp. 430-564.

A. Norton (State University of New York, College of

Environmental Science and feéstry, Syracuse, USA) and PASCHOAL, A. D. & JOHNSTON D. E. (1985): Aleuro-

Dr. Elizabeth A. Hugo-Coetzee (National Museum, Bloem- ~ damaeidae (Acari: Oribateip new family of ori-
fontein, South Africa) for consultations. We are grateful to ~ batid mites, with a description @fleurodamaeus
A.l. Bastrakov (Institute of Ecological and Evolutionary hungaricus sp. n.Revista Brasileira de Biologja

Problems, Russian Academy of Sciences, Moscow, Russia) 29 (1): 21-26.

for his help with collecting Ethiopian oribatid mites. The . .
work was performed within the framework of the Joint WOAS, S. (1992): Beitrag zur Revision der Gymno-

Russian—Ethiopian Biological Expedition financially support- ~ damaeidae Grandjean, 1954 (Acari, Oribata:-
ed by the Russian Academy of Sciences. We are grateful to  drias, 9: 121-161.
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Notes on the distribution andtaxonomy of the Ecuadorian
Uropodina mites (Acari: Mesostigmata)

J.KONTSCHAN!

Abstract. Comments on the generic and suliéc concept of Neotropic&droseiusBerlese, 1888 species are presented.
The family Cillibidae is discussedith resurrections of the genudngulaturopodaHirschmann, 1984 and the subgenus
Laqueaturopoda (Hiramatsulaqueatdjirschmann, 1984. Three new speciéfipseius loksai, Uropoda ecuadoricand
Clivosurella pilosaspp. nov. are described and an invasive European Uropodina spegiesia minimaKramer, 1882 is
recorded for the first time from the Neotropical region.

Keywords. Acari, Uropodina, new species, new records, taxonomy, Ecuador.

INTRODUCTION tions of the Hungarian Natural History Museum,
Budapest (HNHM). All measurements are given

ropodina is a characteristic group of soil in micrometers (um).
dwelling mites in the tropical region, where

they reach their maximum diversity in soil, leaf TAXONOMY
litter, moss, and other habitats of the tropical rain
forests (Lindquiset al.,2009). Family TRACHYTIDAE Tragardh, 1938

Due to the intensive tthgarian researches and Uroseius (Uroseius) rotondulliramatsu, 1981
collections in the last three decades (Zicsi & Ei 1-5
Csuzdi, 2008) regarding the Uropodina fauna, (Figures 1-5)

Ecuador became a well-explored country. Cur-  \ aieria| examinedSeven females. ECU 1989,
rently, without the uropodids of the Galapagos B140. Ecuador, 10 km leaving La Libertad to

Archipelago, 58 Uropodina mite Species are re-1yjcan 3400 m a.s.l. (Prov. Carchi). Old quarry,

corﬁgd for this k():ountry (Winiewski, 1993; Kon- ., yjetely overgrown with vegetation: litter and
tschan, 2008a, b, 2010a). soil from under shrubs. 25. IV. 1989, leg. Loksa,

l. & Zicsi, A.
In the present paper the new results on the

Neotoropical Uropodina mites resulted by work-
ing on the unsorted soil samples of the Hungarian11
Natural History Museum are presented. | listed
herein nine species from Ecuador of which three
proved to be new to science.

Short descriptionLength of idiosoma 1000—
00 pm, width 980—990 um. Idiosoma oval, pos-
terior margin rounded.

Dorsal idiosoma(Fig. 1). Marginal and dorsal
shield fused anteriorlymarginal shield reduced,
posterior margins reaching level of coxae IV.

MATERIAL AND METHODS Dorsal and marginal shields covered by oval pits
and bearing smooth and needle-like setae. Memb-

Specimens were cleared in lactic acid. Draw- ranous cuticle on posterior area of dorsal side
ings were made with éhaid of a drawing tube. bearing smooth and needle-like setae placed on
Mites are stored in alcohol and deposited in thesmall platelets.
mite collection of the Natural History Museum Ventral idiosoma(Fig. 2). Sternal setae short
Geneva (NHMG) and the Soil Zoology Collec- and needle-like, ventral setae long and needle-

Dr. Jen Kontschan,Department of Zoology, Hungarian Natutdlstory Museum, H-1088 Budapest, Baross u. 13,
Hungary. E-mail: jkontschan@gmail.com
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Figures 1-5.Uroseius (Uroseius) rotondudiramatsu, 1981, female. 1 = dat view, 2 = ventral view,
3 = tritosternum, palp and ventraéw of gnathosoma, 4 = basalpaf epistome, 5 = chelicera

like. Sternal and ventral shields smooth, only the4100 m a.s.l. S0°22'29”, W78°08'10" (Prov.

peritrematal area covetdy oval pits. Metapodal Pichincha). 14. IV. 1989. Withered leaves and soil

line undulate and well-developed. Genital shield under dicotyledon plant with big leaves (and lilac

oval, without anterior process and ornamentation. flowers). Leg. Zicsi, A. & Loksa, |Paratype.
Gnathosoma(Fig. 3). Corniculi horn-like, in- One female (NHMG) Loddy and date same as

ternal malae very short, hypostomal setae smoothfor the holotype.

hl and h3 long, h2 and h4 short. Tritosternum

with wide basis, epistome with serrate margins Description.Female. Length of idiosoma 880—

(Fig. 4), fixed digit of chelicerae longer than 960 um, width 540-58Qum (n = 2). Shape oval,

movable digit, internal sclerotised node absentposterior margin rounded.

(Fig. 5).
Dorsal idiosoma(Fig. 6). Dorsal shield re-
Uroseius (Uroseius) loksasp. nov. duced, covering only the central region of idio-
(Figures 6-15) soma. Marginal shield abnt. Dorsal shield co-
vered by small oval pits and bearing smooth and
Material examined.Holotype. Female. ECU needle like setaed. 22—26um). Setae on memb-
1989, B24. Ecuador, between Pifo and Papallactaranous cuticle similar in shape and length to setae
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of dorsal shield. Near margin of ventral shield rate, fixed digit of chelicerae longer than movable
several smooth and needle-like setae can baligit, without internal sclerotized nodes (Fig. 11).
found, placed on small platelets on membranous Legs (Figs 12-15). All legs with ambulacral
cuticle (Fig. 7). claws and bearing smootnd serrate or simple
and robust setae.
Ventral idiosomaFig. 8). Sternal shield with-
out sculptural pattern. Sternal setae smooth and Male, nymphs and larvae unknown.
needle-like, St1 short and localized between co-
xae Il ca. 7-9 um), St2 and St3 near anterior Etymology. The new species is dedicated to
margin of genital shield,ca. 20-30um), St4-5  Dr. Imre Loksa (1923-1992), associate professor
similar in length to St2-3, and placed near ante-of Department of Syematic Zoology and Eco-
rior margin of coxae 1V, St6 similar in shape and logy of the E6tvds Lorand University, who col-
length to latter, but situated near posterior marginlected many soil samples in Ecuador.
of coxae IV. Ventral shield with longd. 32—-34
pum), smooth and needle-like setae. Adanal setae RemarksThe common characters of thko-
similar in shape to ventral setae, loat 7-10um seius (Uroseiusppecies are the smooth h4 setae
long. Stigmata situated between coxae Il and Ill.and the short h2 setae (not reaching the basis of
Peritremes straight (Fig. 7). Genital shield scuti- hl) on gnathosoma. Currently nine species are
form, without sculptural pattern and with spine known on the basis of adults from the subgenus
like process on its apical margin. Base of tritoster- Uroseius (Uroseius)one of them from Java and
num wide, tritosternal laciniae divided into three five species from Europe and Asia. The remaining
smooth branches (Fig. 9). three species were described from Ecuador.
Interestingly the new species seems closely re-
GnathosomdFig. 10). Corniculi horn-like, in- lated to Uroseius (Uroseius) hunzike&chweit-
ternal malae short and smooth. Hypostomal setaeer, 1922 (Europe), but the dorsal setae are pilose
as follows: hl smooth, long4. 50—60um) and  and dorsal shield is covered by large and irregular
placed near the anterior margin of gnathosoma, hits in the known species, while dorsal setae are
smooth, needle-like and three times shorter. ( smooth and the dorsal shield possesses small, oval
15-20um) than h1, h3 similar in shape and length pits in the new species. The most important di-
(ca.55-60um) to hl, h4 needle-like, smooth and stinguishing characters of the South-American
short €a. 10-12um). Epistome marginally ser- species are summarized in Table 1.

Table 1.Characteristic differences between the three South-Amedoaseius (Uroseiusdpecies

U. (U.) loksai sp. n. U. (U.) rotundusHiramatsu,| U. (U.) tuberosuslirschmann &
1981 Hirmatsu, 1977

Shape of idiosoma oval rounded oval
Ventral setae smooth smooth pilose
Ornamentation on alveolar lackin lackin
ventral shield 9 9
_S_etae on margins of smooth and short smooth and short pilose and long
idiosoma
Caudal idiosomal

absent absent present
protuberance
Genital shield of scutiform, with spine-like . . . .

i linguliform scutiform, with short process
female anterior process
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On the basis of the gnathosomal processes, Hihowever, only after a thorough revision of the
ramatsu (1981) placed. rotondusinto the sub-  NeotropicalUroseiusspecies.
genusUroseius (Uroseiuspand | placed the new
species into this subgenus as well. However se- Family NENTERIIDAE Hirschmann, 1979
veral other characters of these species differ from
all otherUroseius (Uroseius$pecies: (1) pygidial Nenteria longispinosaiirschmann, 1985
shield is present in othedroseius (Uroseius) (Figures 16-17)
species, but it is missing frotd. (U.) rotondus

and U. (U.) loksaj (2) the metapodal shield is Material examined.One female. ECU 1986,

Separate from the ventral and sternal Shield, WhlleB67 Ecuador’ Pu|u|agua crater and its surround-
all three mentioned shields are fused to each othelngs, (Prov. Pichincha). 12. 1. 198Broded hol-

in the two Ecuadorian species. According to my low in the direction of Mitad del Mundo, moss
observations on the specimens studied, | supposender bushes growing on the sides of the hollow,
that these two speciaf not belong to the sub- leg. Zicsi, A. & Loksa, I.

genusUroseius (Uroseiushnor Uroseius (Apio-

seius) therefore, in the future, it might be ne- Distribution. Ecuador (Winiewski & Hirsch-
cessary to establish a new subgenus for themmann, 1993).

/ V]
|

: < (X
"

13

|
N

1

A
[ ="
AL

—4
15

Figures 6-15.Uroseius (Uroseius) loksap. nov., female. 6 = dorsal view, 7 = pernitre, 8 = ventral view, 9 = tritosternum and
coxae |, 10 = ventral view of gnathosoma, 11 = chelicerae, 12 =leg |, 13 =leg ll, 14 =leg lll, 15 = leg IV
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Figures 16—18Nenteria longispinos&lirschmann, 1985, female (16—17). 16 = dorsal view, 17 = ventral view,
18 = ventral view offrichocylliba mahunkaHirschmann, 1973, female

Family TRICHOCYLLIBIDAE Hirschmann, 1979 Family UROPODIDAE Kramer, 1881

Trichocylliba mahunkaiHirschmann, 1973 Uropoda minimaKramer, 1882

(Figure 18) (Figures 21-22)

Material examined.One female. ECU 1987, Material examinedSeven females. ECU 1989,
B136. Ecuador, Antisana volcano, road leadingB141. Ecuador, 10 km leeng La Libertad to Tul-
west, downwards to Pintag, 17. IV. 1987. 2900 mcan, 3400 m a.s.l. (Prov. Carchi), moss and
a.s.l., from moss and scale-moss, leg. Zicsi, A. & cushion-vegetation. 25. IV. 1989, leg. Loksa, I. &
Loksa, I. Zicsi, A.

Remarks. U. minime a widely distributed Pa-
learctic species which occurs in most of the
countries of Europe (Wisniewski & Hirschmann
1993). Till now, this species have not been found
outside Europe. The occurrence of a Palearctic
species in the tropical region is not an unknown
phenomenon regarding soil animals. Several Pa-
Tetrasejaspis ecuadorensi®ntschan 2008 learctic earthworm sp_ecies are listed frc_)m Ecu-

ador from high elevation (Zicsi & Csuzdi 1988)

(Figures 19-20) where the climate is similar to that of Europe. Soil

) ) animals originated from the Palearctis usually

B4. Ecuador, between Quito and Nono (Prov. Pi-(Mischiset al. 2006) and sometimes they can find
chincha), 8 km to Nono, 3280 m a.s.l., 4. Il. 1986. suitable habitat in the tropical zone, mostly in the
Moss from the stems of shrubs at the gorgecooler mountain biotopes. Up to now not any

Distribution. Bolivia (Wi niewski & Hirsch-
mann 1993) and Ecuador.

RemarksThis is the first record from Ecuador.

Family TETRASEJASPIDAE Hirschmann, 1979

entrance. leg. Zicsi, A. & Loksa, |. imported Uropodina mites have been recorded,
this is the first one which is considered as an
Distribution. Ecuador (Kontschan 2008). invasive species in the tropics.
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Figures 21-22Uropoda minimaKramer, 1882, female. 21 = dorsal view, 22 = ventral view
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Uropoda ecuadoricap. nov. laciniae divided into two short and two long
(Figures 23-32) branches, their margins serrate (Fig. 28).

GnathosomdFig. 28). Corniculi horn-like, in-

ternal malae long, their apical part pilose. Visible

' hypostomal setae are the follows: hl1 long. €0

' um), smooth and placed near the anterior margin
of gnathosoma, h2 marginally serrate and 1.25
times shorterda. 48 um) than hl, h3 two times
shorter (33um) than h1l and marginally serrate, h4
not clearly visible (covered by coxae I). Epistome,
chelicerae and setae of palp not clearly visible
(covered by coxae ).

Material examined. HolotypeFemale. ECU
1989, B144. Ecuador, 14 km leaving La Libertad
towards Tulcan, 3500 m a.s.l. (Prov. Carchi)
N0°49'17", W77°43'55". 25. IV. 1989. Bushes
and ferns inEspeletiavegetation; litter and soil.
leg. Zicsi, A. & Loksa, |.ParatypesOne female
and two males (HNHM), one male (NHMG).
Locality and date same as for the holotype.

Description. Female. Length of idiosoma
1080-112Qum, width 820-83Qum (n=2). Shape Legs. Each legs with ambulacral claws, and

oval, posterior margin rounded. with long, smooth and serrate setae (Figs 30-32).
Dorsal idiosoma(Fig. 23). Marginal and dor- ~ Male. Length of idiosoma 1050-108Qm,

sal shields fused anteriorly. Dorsal shield coveredWidth 780-810um (n=3). Shape of idiosoma, or-

by small alveolar pits and bearing lorga.(300— namentation and chaetotaxy of dorsal parts as in

350 um), narrow, needle-like dorsal setae. Caudalfemale (Fig. 29). Sternal setae lorea(80-115
part of dorsal shield bearing a wide dorsal HM). narmow and needle-like, their position de-

protuberance. Marginal shield with reticulate ggﬁdf;gaig' GZSr']iéler;trzzIgr:g/;dsgglbseiﬁﬁ s(a;nmee
sculptural pattern, its setae placed on small pro- . g

tuberances and divided into two branches, one 01‘O air of setae, placed between coxae V. Ventral

he b h h q h. th h I ornamentation and legs slar to those of female.
the branches short and smooth, the other one longs5thosoma not clearly visible (covered by coxae
and marginally serrate (Fig. 24), apically pilose or ).

blade-like (Fig. 26). Wide and serrate setae situ-

ated on margins of the body (Fig. 25). Nymphsand larvae unknown.

Ventral idiosomgFig. 27). Sternal and ventral Etymology The name of the new species refers
shields without sculptural pattern. Sternal setaeto the country where it was collected.
Stl, St2 and St3 shortd. 14-17 um), smooth

and needle-like, situated near anterior margin of _RemarksThe new species belongs to theo-
genital shield. St4 wide, long:4. 130—140um) podamultipora species group (on the basis of the

: : presence of endometapodal line, apical part of
ﬁrdsl'?éazidlo?wr; Ig\sleétzf ?lgtrfg\?vr amngrg:?ugfegoﬁzz rperitremes situated on protuberances and the setae

: ) ! are placed on marginal shields). Currently this
basal line of genital shield. Ventral setae V1 andgrOUIO contains five Neotropical species. Apart

V2 long (ca. 220-240um) and narrow, V3, V4 fom" the new species it containés efferata
and V5 shorterda. 120-130um) and wide, their  yirgmatsu, 1981 from Ecuadot). multipora
position can be seen on Fig. 27. Adanal setaedirschmann & Zirngiebl-Nicol, 1969 from Pana-
wide and phylliform, postanal setae absent. Stig-ma, U. stolida Hiramatsu & Hirschmann, 1978
mata situated between coxae Il and Ill. Peritremesand U. stolidasimilis Hiramatsu & Hirschmann,
bow-shaped. Genital shieldide, oval, with reti- 1979 from Peru (Whiewski and Hirschmann
culate sculptural pattern and short, spine-like an-1993). The most important distinguishing charac-
terior processes. Base of tritosternum narrow,ters of the species are summarized in Table 2.
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Figures 23—29Uropoda ecuadoricap. nov., female. 23 = dorsal view, 24 = setaenanginal shield, 25 = setae on margins of
body, 26 = setae on caudal region, 27 = vénteav, 28 = ventral view of gnathosoma,
tritosternum and coxae |, 29 = intexal and ventral region of male
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Figures 30—-32Uropoda ecuadoricap. nov., female. 30 = Leg Il, 31 =leg lll, 32 = leg IV

Table 2. Characteristic differences between the speciér@bodamultipora-group

U. ecuadorica U. multipora U. stolida U. stolidasimilis U. efferata
Genital shield of female
Ornamentation absent reticulate absent reticulate absent
Shape (length:width) wider (1:1.4) narrower (8)0 wider (1:1.5) wider (1:1.4) wider (1:1.2)

Sternal setae

Stl as long as St2, | longer than St2,| as long as St2, as long as St2, | aslong as St2,
smooth pilose pilose smooth pilose
St3 as long as other| as long as other| longer than otherl as long as other | longer than other
sternal setae sternal setae sternal setae sternal setae sternal setae
Male
Sternal setae needle-like Stl pilose, St— phylliform, needle-like unknown
St5 needle-like
Stl as long as St2 as long as St2 longer than |St2 shorter thap St2 unknpwn

Family CILLIBIDAE Tragardh, 1944

complete, not reduced on caudal area. Dorsal,

ventral and marginal setae needle-like, genital
Diagnosis.Flattened mites with usually yellow shield of female oval or linguliform. Surface of

colour. Idiosoma round or oval, marginal shield idiosoma smooth, rarely ornamented. Sternal se-
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tae short and needle-like. Genital shield of male4 Marginal shield etire on caudearea -----------------

; ; ; L e subgenus$ aqueaturopodglaqueaturopoda)
bearing one pair of smooth eugenital setae. Perl—A narrow incision present in marginal shield on cau-

tremes L-shaped, R-shaped or hook-like on pre- ga| area

stigmatid part. Poststigmatid part reduced. Coxae ----- subgenusaqueaturopoda (Hiramatsulaqueata)
I not touching together, pedofossae present, but

not deep. Leg | without claws or with weakly UngulaturopodaHirschmann, 1984
developed claws. Tritosternum with narrow basis,

laciniae with four—six branches. Corniculi horn-  Diagnosis.ldiosoma oval, dorsal and marginal

like. Hypostomal setae h1 long and smooth, Othershields_fused anteriorly. Peritremes hook-shaped.
setae shorter, h4 apically pilose or serrate. Cheli--€9 | without claws.

cerae without internal sclerotised node. Type species. Ungulaturopodagulata(Hirsch-
mann & Hiramatsu, 1977), by original designa-
Remarks Currently four genera belong to the tion.
family Cillibidae. The genu<£illiba v. Hayden, .
1827is distributed in Europe and the Middle-East, . Reémarks. Ungulaturopodaas established by
the genusLaqueaturopodaHirschmann, 1979 Hirschmann (1984a) with type specigsopoda
(with its two subgener&aqueaturopodairsch- ~ ungulata Hirschmann & Hiramatsu, 1977, by
mann, 1979 antiramatsulaqueataHirschmann, ~ original designation. Later Hirschmann (1993)
1984) seems to be endemic in the Neotropicaland his co-worker (Whiewski 1993, Winiewski
region similarly to the genudJngulaturopoda & Hirschmann 1993) placed evetyngulaturo-
Hirschmann, 1984 (Whiewski 1993). The fourth podaspecies into the large, catch-all geturs-
genus,Australocilliba Athias-Binche & Baszyk, poda forming theungulataspecies group, which
1988 is distributed in Australia and a hitherto contained seven Neotropical species. In my opin-
undescribed genus occurs in New Zealand (Kont-ion, on the basis of the shape of idiosoma and the
schan in prep.). peritremes, the genu®ngulaturopodais well-
defined and thus can easily be distinguished from
the similar genera, therefore the genus needs to be
resurrected.

Distribution. Species of the family Cillibidae
occur in South-America, Australia, New Zealand,
Europe and in the Middle-East. Species of the
family are not recorded from Africa, North-Ame- Distribution. The species ofJngulaturopoda
rica and Asia (excluding Middle-East). According are recorded from Ecuador, Columbia and Costa
to the distributional records, on the basis of the Rjca.

Australian, New Zealander, and South-American
occurrences this family might have originated in Ungulaturopodaungulata (Hirschmann &
the Gondwana and dispersed later in Europe and Hiramatsu, 1977)
the Middle East.
Key to the genera and subgenera of the family (Figures 33-39)
Cillibidae Material examined.Ecuador. Three females
1 Genital shield of female with long anterior extension, and Seven males. ECU 1989, B142. 10 km leaving
setae h1 phylliform, legwith small claws------------ La leertad _to Tulcan, .3400 m as.l. (Prov.
genusAustralocilliba Carchi), cus_hlo_n vegetation. 25. V. 1989, leg.
— Genital shield of female without anterior extension, Loksa, I. & Zicsi, A. Four females and two males.
setae hl needle-likgg | without claws ------------ 2 ECU 1989, B37. Between Pifo and Papallacta,
4100 m a.s.l. (Prov. Pichincha), Moss and with-
ered plant-debris from under bushes, 14. IV.
o ) _ 1989, leg. Loksa, |. & Zicsi. One female and three
3 Shape of idiosoma oval, peritremes hook-like -------- males. ECU 1989, B86. 30 km from Otavalo to
genusungulaturopoda _Apuela, Otocique, 3250 m a.s.l. (Prov. Imbabura),

— Shape of idiosoma circular, peritremes R-shaped g .
P genu%_aqueaturopod@ap cushion-plants, 19. IV. 1989, leg. Loksa, I. & Zi-

2 Peritremes L-shaped ---------------=----- genQgliba
— Peritremesot L-shaped 3
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csi, A. Costa-Rica. One female. Cr92, B42. Vul-  Idiosoma oval, posterior margin rounded.

can Poa, 2704 m a.s.l., wet roots with soil. 21. I.

1992, leg. J. Balogh. Four females. Cr92, B50. Dorsal idiosoma(Fig. 33). Marginal and dor-
Vulcan Poa, cloudy forest, soil, 21. 1. 1992, leg. J. sa| shields fused anteriorlgnarginal shield entire.
Balogh. Dorsal and marginal shields without ornamen-

Short descriptionFemale. Length of idiosoma  tation and bearing smooth and needle-like setae.
630-640 um, width 540-550 pm (female).

35 0 36

Figures 33—-39Ungulaturopodaungulata(Hirschmann & Hiramatsu, 1977), femaBa = dorsal view, 34 = ventral view,
35 = peritreme, 36 = tritosternum, 37 = ventral view aitbosoma, 38 = chelicera, 39 = intercoxal area of male

Ventral idiosoma(Fig. 34). Sternal setae short Peritremes hook-shaped (Fig. 35). Tritosternum
and needle-like, ventral setae long and needlewith narrow basis, laciniae divided into six
like. Sternal and ventral shields smooth, without branches (Fig. 36).
sculptural pattern. Genital shield oval, without  GnathosomgFig. 37). Corniculi horn-like, in-
anterior process and with a few reticulate pattern.ternal malae longer than corniculi, hypostomal
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setae hl and h3 smooth, h2 provided with one pailSanta Barbara, on the riverside of Rio Chingual,
of spines laterally, h4 apically serrate. Fixed digit 2480 m a.s.|. (Prov. Carchi), riverside rainforest

of chelicerae longer than movable digit, internal gallery, litter and soil. 26. IV. 1989, leg. Loksa, I.
sclerotised node absent (Fig. 38). & Zicsi, A.

Male. Length of idiosoma 620—-630 pm, width
530-540 um. Shape oval, posterior margin round-  Short descriptionLength of idiosoma 630 pm,

ed. Dorsal idiosoma ornamentation and chaeto-width 510 um (female). Shape of idiosoma circu-
taxy of dorsal shield as in female. lar.

Ventral idiosomaFig. 39). Sternal shield with Dorsal idiosoma(Fig. 40). Marginal and dor
smooth surface. Sternal setae short and needle- . : C . X
like. Genital shield rounded, placed between sal shields fused anteriorlynarginal shield with

coxae IV and bearing one pair of eugenital setaeincision on caudal area. Dorsal and marginal
Gnathosoma similar to that of female. shields without ornamentation and bearing

Remarks.This is the first record from Costa smooth and needle-like setae.

Rica. Ventral idiosomaFig. 41). Sternal setae short
and needle-like, ventral setae similar in shape and
length to sternal setae. Sternal and ventral shield

. A . smooth, without sculptural pattern. Genital shield
Diagnosis.ldiosoma circular, dorsal and mar-

ginal shields fused anteriorly. Peritremes R-shap-ov‘f’ll' without anterior process and with a few
ed. Leg | without claws. reticulate patterns. Peritremes R-shaped (Fig. 42).

Tritosternum with narrow basis, laciniae divided
into six branches (Fig. 43).

LaqueaturopodaHirschmann, 1979

Type species. Laqueaturopold@ueta(Hirsch-

mann & Hiramatsu, 1972), by original designation.
RemarksHirschmann (1984b) divided the ge- GnathosomgFig. 44). Corniculi horn-like, in-

: ~~ ternal malae shorter than corniculi, hypostomal
nusLaqueaturopodanto two subgenera.qquea setae h1l and h2 smooth, h3 and h4 apically pilose.

turopoda Hirschmann, 1979 andHiramatsu- : . ;
Epistome marginally serrate on its basal part,

lagueataHirschmann, 1984) on the basis of pre- . . . . . ..
seqnce/absence of the cau&al incision in thepmar-IOIIOse on its apical part (Fig. 45). Fixed digit of

. : e chelicerae longer than movable digit, internal
alirr]gclzh?:;:g Eigg3;h2nge)r/\isOfccc):-l\I/I\;tt))lriz(ra) .(V:‘_;slter sclerotised node absent (Fig. 46). Palp trochanter

ewski 1993, Winiewski & Hirschmann 1993) bearing two setae, one of them short and smooth,

placed back all théaqueaturopodaspecies into ;rh7e) other one apically divided and serrate (Fig.
the large, catch-all genudropoda forming the '

lagueta species group for the subgenisquea-
turopodaand thelaquetasimilisspecies group for
the subgenudiramatsulaqueata According to
my new observationd,think the subgenuslira-
matsulaqueatas well-defined and thus can easily
be distinguished from the subgeniaqueaturo-

podaon the basis of the caudal incision, hence | ] ]
resurrect this subgenus. Clivosurella pilosasp. nov.

(Figures 48-56)

RemarksThis species was previously record-
ed from Columbia, this is the first record from
Ecuador.

Family Discourellidae Baker & Wharton, 1952

Laqueaturopoda (Hiramatsulaqueata)
cocuyensigHirschmann, 1984) Material examined.Holotype. Female. ECU
(Figures 40-47) 1989, B64. Ecuador, Rio Guajalito, Las Palmeras,
1850 m a.s.l. (Prov. Pichincha), moss from rocky
Material examinedTwo females. ECU 1986, roadside, 18. IV. 1989., leg. Loksa, I. & Zicsi, A.
B160. Ecuador, 31 km from the road-junction to Paratypes. One female and eight males, locality
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and date as for the holotype. Holotype female andtangular.
seven males paratypes deposited in HNHM, one
female and male paratypes in NHMG. Dorsal idiosoma(Fig. 48). Marginal and dor-
sal shields fused anteriorly. Central region of dor-
Description.Female. Length of idiosoma 440— sal shield elevated from the other parts of dorsum
450 pm, width 320-330 pm (n=2). Shape pen-and bearing one pair of strongly sclerotized, C-

Figures 40—47Laqueaturopoda (Hiramatsulagueata) cocuyef(sisschmann, 1984) female. 40 = Dorsal view,
41 = ventral view, 42 = peritreme, 43 = tritosterndsh = ventral view of gnathosoma, 45 = epistome,
46 = chelicera, 47 = ventral view of palp

shaped lines at level of coxae IV, smooth andneedle-like as well and situated on small protu-

needle like setaeé 7—8 um) and irregular, small berances. Marginal shield divided into two lateral
pits. Marginal setaec 7-8 pm) smooth and parts and one pygidial shield. Pygidial shield
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trapezoid, bearing alveolar pits near anteriorlike. Stl situated near anterior margin of genital
margin, provided with two pairs of needle-like shield, St2 at the level of central region of coxae
setae ¢a. 8—-9 um) on small protuberances. Il, St3 at the level of central region of coxae lll,
Ventral idiosoma(Fig. 49). Ornamentation on St4 at the level of anterior margin while St5 at the
sternal shield absent. Sternal setae short (St1-Stkevel of posterior margin of coxae IV. One large,
ca. 4-5 pm; Sthca. 10 pum), smooth and needle- circular depression present anteriorly to the anal

~ A=

00

1

Figures 48-52Clivosurella pilosasp. nov. female. 48 = Dorsal view, 49 = vehtiaw, 50 = peritreme, 51 = ventral view of
gnathosoma and palp, 52 = chelicerae

opening, containing several small, oval pits. Vent- without ornamentation and process on its apical
ral setae smooth and needle-like@.(8—10 um).  margin. Pedofosse well developed, deep, without
Ventral shield covered by irregular pits. Stigmata furrows for tarsi 1V. Base of tritosternum wide,
situated between coxae Il and lll, peritremes tritosternal laciniae divided into four smooth
straight (Fig. 50). Genital shield linguliform, branches.

40



Kontschan: Notes on the distribution and taxonomy of the Ecuadorian Ur@podies

Gnathosoma(Fig. 51). Corniculi horn-like, (ca 14 ym) and h4ca 8 um) narrow, h2-h4
internal malae longer than corniculi and their marginally serrate. Base of epistome subtriangu-
margins pilose. Hypostamh setae are the follows: lar, with serrate margins, apical part long and
hl (ca. 23 um) smooth and situated near anterior smooth. Movable digit of chelicerae shorter than
margin of gnathosoma, h2g 11 pm) wide, h3 fixed digit (Fig. 52).

Figures 53-56Clivosurella pilosasp. nov. female. 53 = Leg |, 54 = leg II, 8%g Ill and IV, 56 = intercoxal region of male

Legswith smooth and marginally pilose setae, = Remarks.Kontschan (2010b) resurrected the
leg | without apical claws (Figs. 53-55). genusClivosurellaand prepared a new key to the
species. This new species can easily be recognised
Male. Length of idiosoma 440-460 pm, width and distinguished from the othetlivosurella
310-330 um (n = 8). Shape pentangular. Dorsalspecies on the basis of the presence of strongly
idiosoma. Ornamentation and chaetotaxy of dorsalsclerotized, C-shaped dal lines, and the first
shields as in female. Ventral idiosoma (Fig. 56). pilose sternal setae in the males.
Sternal shield with irregular pits. Stl pilos=.(5
um), other sternal setae smooth and needle-like, REFERENCES
St2—-St3 shortda. 6—7 um), St4-St5 longd 12—
14 um). Genital shield rounded, placed betweenATHIAS-BINCHE, F. & B 0szYk, J. (1988): Australian

coxae Ill, without ornamentation and setae. Uropodina (Acari: Anatinotrichida). 1.Australo-
Gnathosoma S|m|lar to that Of the female cilliba gen. n. (C|”|b|dae).]0urna| of the Austra-
lian Entomological Sociefy27: 1-8.
Nymphsand larvae unknown. HIRAMATSU, N. (1981): Gangsystematik der Parasiti-

_ formes Teil 400. Stadium einer neuéhoseius
Etymology.The name of the new species refers  (Uroseius)Art aus EkuadorAcarologie. Schriften-
to the first sternal setae of male. reihe fur Vergleichende Milbenkund28: 100-101.
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New Oppioidea taxa from Madagascar (Acari: Oribatida)

S. MAHUNKA* and L. MAHUNKA-PAPPt

Abstract. Within the framework of the continuous survey thé Madagascan Oribatida Fauna some newly surveyed
Oppioidea (Acari: Oribatida) species are discussed. Altogether 15 species are listed of the recently studied, identified and
described taxa originating from several sitd the island (Malagasy Republic). Seven species of them are new to science and
some other known only from Vie localities. One species represents also a new gémesbelba gen. nov. Three species,
Berniniella bicarinata(Paoli 1908), Quadroppia circumitaHammer 1961) andDiscosuctobelba variosetogfdlammer 1961)
are recorded from Madagascar for the first tikivéth 22 figures.

Keywords. Moss mites, taxonomical studjegew species, new distributioRepublican’i Madagasikara.

INTRODUCTION some work, which was mentioned in Mahunka
(2010). In the descriptions the morphological
I n this series of our papers we elaborate conti-terminology follows our previous publications,
nuously the oribatids of Madagascar (Mahunka, the work of Norton and Behan-Pelletier (2009)
2009a, b, ¢, 2010, 2011: Mahunka & Mahunka- and other listed authors (e.g. Weigmann, 2006 and
Papp, 2011). In our last work we identified, de- Woas, 2002).
scribed and discussed aaiils with the exception
of species belonging to the superfamily Oppioidea  Depositories The main part of the studied
(sensu Norton & Behan-Pelletier, 2009). In the material and species examined are deposited in
present paper we fill this gap giving a list contain- the Hungarian Natural History Museum, Budapest
ing description of fifteen species belonging to (HNHM), some types and voucher specimens also
different oribatid families (Oppiidae Sellnick, in the Muséum d’histoire naturelle de Geneve
1927, Quadroppiidae Balogh, 1983 and Suctobel-(MHNG).
bidae Jacot, 1938). Of them, the following seven

species are new to sciend@xyoppia(Oxyoppi- LOCALITIES
ella) crassatasp. nov.,Ramusella (Ramusella)
arcuata sp. nov.,Ramusella(lnsculptoppia lata Afr — 858. Madagascar, Maala Peninsula, Tropical

Sp. nov. Interbelba soliferasp. nov., Persucto- rainforest the W coast, onghk side ridge of Ambanizana
belbaflagellatissimasp. nov.,Suctobelbila punc- village. 9-11.September, 2009. Leg. T. PAcs (No. 9447).

tocostulatasp. nov. andSuctobelbila tumidasp. Afr — 859. Madagascarntongil Bay, Nosy Mangabe
nov. Island. S of Maroansetra towh3. September, 1994. Leg. T.

P&cs (9450)

One of them represent also a new genus Afr — 917. Madagascar, Antsiranana Province, Nosy
Interbelba gen. nov., and further three species Komba Island. Submontane méorest remnants in the NW

: : - oo valleyof Antaninaomby summit with tree ferns and with
Quadroppla Clrcumlta(Hammer’ 1961)Bemm Mariatta fraxineg at 570-580 m alt. 29. July, 1998. Leg. T.

iellabicarinata (Paoli, 1908) andDiscosucto-  pgcs (No. 9862).

belba variosetosgHammer, 1961) are recorded A — 921 Mad . o Brovi "

for the fir imein M r. I’—. . Madagascar, oamasmg rovince, ananara
or the first time adagasca North Biosphere Reserve and National Park. Lowland

In thi in th l foll rainforest on the E slopes of Mahavoho Hill (very wet types
n this paper, as in eearlier ones, we tollow along Manahovo River, with many tree ferns, palms and

the system of Norton and Behan-Pelletier (2009) pandanus ssp., less huri slopes) at 220-300 m al#—15.
and Subias (2004, 2010), and besides we also usAugust, 1998. Leg. TP4cs. (No. 9878).

*Prof. Dr. SAndor MahunkeH-1224 Budapest, Dézsa Gydrgy Ut 9, Hungary. E-mail: smahunka@gmail.com
TtLuise Mahunka-Papdeceased on 28. November, 2011.
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Afr — 923. Madagascar, Toamasina Province. Maromizaha
forest. Mossy montane rainforest with bambdéagtus sp.)
undergrowth on the summit ridge of Mt. Maromizaha, south of . .
the Andasibe National Park and the Antananarivo — Toamasina ~ OXyoppia (Oxyoppiella) crassatp. nov.
road, 2 km W of Anevoka Nage, at 1080-1214 m alt. 26. .

August, 1998. Leg. T. Pécs (No. 9890). (Figures 1a - 1b)

DESCRIPTIONS

Mad — 89/3. Madagascaryrd?. Tamatave Moramanga: : : : _
Analamazoatra special reserve (Perinet) before Andasibe Diagnosis Prodorsum wide, gradually narrow

primary forest with dominating Ravensara sp. (Lamuraceae).’ed anteriorly, rostral apeslightly rounded. Cos-

1020 m. 21. November, 1989. Leg. B. Hauser.

LIST OF THE NEWLY IDENTIFIED

SPECIES

OPPIIDAE Sellnick, 1927

Aethioppia cuchean@Mahunka, 1994)
Locality. Afr — 921.

Berniniella bicarinata(Paoli, 1908
Locality. Afr —917.

Lanceoppia madagascarenditahunka, 2002
Locality. Afr —917.

Oppiella(Oppielld) nova(Oudemans, 1902)
Locality. Afr — 917.

Oxyoppiella(Oxyoppielld zsuzsanka®ahunka, 2002

Locality. Afr — 859
Oxyoppia(Oxyoppiellg crassatasp. nov.
Pseudoramusella arcua&p. nov.
RamusellgInsculptoppid lata sp. nov.

Striatoppia madagascarendgalogh, 1961
Locality. Afr —917.

QUADROPPIIDAE Balogh, 1983

Quadroppia circumitfHammer, 1961)
Locality. Afr — 917

SUCTOBELBIDAE Jacot, 1938

Discosuctobelba variosetogglammer, 1961)
Locality. Afr — 858.

Interbelba soliferagen. nov., sp. nov.
Persuctobelbdlagellatissimasp. nov.
Suctobelbila punctocostulagp. nov.

Suctobelbila tumidap. nov.
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tulae long, distinctly converging medially, a short
translamella present. Lamellar cusp short, lamel-
lar setae located behind the apices. Rostral, lamel-
lar and interlamellar setaeery short. Interbothri-
dial region with two pairs of sigilla and one pair
of short longitudinal crista observable. Bothridi-
um large, sensillus very long, with fusiform, dis-
tinctly barbed head. Anterior margin of notogaster
gradually convex, with gair of very small apo-
physis. Ten pairs of setiform, simple notogastral
setae present. Epimeral region well sclerotized, a
pair of characteristic, sack-shaped formation pre-
sent in sejugal region, laterally. Posterior part of
sternal apodema abseap. 3 directed to genital
apertures. Genito-anal setal formula: 5-1-2 - 3.
Setaead; in preanal, lyrifissuresad in inverse
apoanal position.

Material examined Holotype. Madagascar,
Antongil Bay, Nosy Mangabe Island. S of Maro-
ansetra town. 13. September, 1994. Leg. T. Pécs
(9450) (Afr — 859). 1 paratype from the same
sample. Holotype (1835-HO-2012) deposited in
HNHM, paratype in MHNG.

Measurementd_ength of body 275 um, width
of body 135 pm.

Prodorsum Simple, wide, rostral part narrow-
ed its surface punctuate. Costulae long, with short
weak anterior part present in front of transversal
parts. These parts bearing lamellar setae. Two
pairs of round, interbothdial sigilla and one pair
of short crests present in basal position. All four
pairs of prodorsal setae very short and simple.
Bothridium well sclerotized. Sensillus conspicu-
ously long, its distal part dilate, with long bristles,
scopulate.

Notogaster Surface finely punctuate. Anterior
margin of notogaster simply convex, with one pair
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Figure 1. Oxyoppia (Oxyoppiella) crassasp. nov. a = body in dorsal view, b = body in ventral view

of short apophysis laterally. Ten pairs of notogast- Ramusella (Ramusella) arcuatsp. nov.
ral setae present, setgeandp much shorter than
the median setae. These latter pairs simple, seti-

form. . . . .
Ventral parts Epimeral region with peculiar Diagnosis Prodorsum wide, rostral part wide-

formation, epimere | and Il normal, well sclerotiz- 1y rounded. Rostral setae arising dorsally, near to
ed, this part with weltleveloped sternal apodema. €ach other, gradually bent inwards. Costulae and
Sejugal and epimere 11l modified, between them alateral carinae well distinct, Sensillus pectinate,
sack-shaped formation present. This part withslightly dilated medially, with 5-6 different ciliae.
darker cuticle. Posterior part of sternal apodemaEpimeral region simple, All apodemes and bor-
absent. Apodemes 4 bent behind the genital apereers typical for this group. Anogenital setal for-
ture. All epimeral setae short, simple, epimeral mula’5 -1 — 2 — 3. Lyrifissuread located in ada-
setal formula 3 — 1 — 3 — 3. Ventral plate finely nal position.

punctuate. All setae of this region short and sim-

ple. Genitoanal setal formula 5 — 1 —2 - 3. A~ \aterial examined Holotype. Madagascar,
mong the adanal seta®d, in postanal,ads i Tpamasina Province, Mananara North Biosphere
preanal position. Lyrifissuresad distinctly in-  Regserve and National Park. Lowland rainforest on
verse apoanal type. the E slopes of Mahavoho Hill (very wet types

Remark The new species is readily distin- along Manahovo River, with many tree ferns, palms

guishable from all related taxa by the unique @ndPandanusssp., less humid on slopes) at 220
Scu|pture of the epimera| region. 300 m alt.14-15. AUgUSt, 1998. Leg T. Pdcs. (NO

9878). (Afr —921). 1 paratype from the same
Etymology The species name refers to the di- sample. Holotype (1836-HO-2012) deposited in
lated, well sclerotized sculpture. HNHM, paratype in MHNG.

(Figures 2a — 2c)
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Figure 2. RamusellRamusellaarcuatasp. nov. a = body in dorsal view, b = body in ventral view, ¢ = body in lateral view

MeasurementsLength of body 324-342 um, ed inwards, with short setae on lateral surface.
width of body 178-219 um. Lamellar setae shorter, interlamellar one longer
than rostral ones. Prodorsal costula distinct, well
Prodorsum Rostral apex widely rounded. Ro- developed longitudinally, only a fine line anterior-
stral setae arising on dorsal surface, comparatily, transversally. A pair of well developed, horse-
vely near to each other. Their shape simple, archshoe-shaped lateral carina also present. Sensillus
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Figure 3. RamusellgInscultoppig lata sp. nov. a = body in dorsal view, b = sensillus
¢ = podosoma in ventral view, d = leg IV

distinctly dilated medially, pectinate, its cilia dif- Ramusella (Insculptoppia) lat@p. nov.
ferent in length. Exobothridial setae short, simple. ,
Interbothridial sigilla absent. (Figures 3a — 3d)
Notogaster Ten pairs of notogastral setae pre-
sent, setae; very short. Nine pairs nearly equalin - oyqqaster high in lateral view. Rostrum widely
length well ciliate. _ , rounded, rostral setae originate very far from each
Ventral parts.Epimeral region well sclerotic- other, arising in lat@l position. Lamellar and
zed, this part divided by transversal and sternaltransiamellar lines absent. Three pairs of very
apodemes and borderspédemes 4 straight, di- |arge sigillae between the interlamellar setae. All
rected laterally, posterilyr to genital plates. All  prodorsal setae very fine. Sensillus fusiform with
epimeral setae simple, short. ciliate distal part. One pair of round area in dor-
sosejugal region. Nine pairs of same length no-
Remarks The new species can be identified as togastral setae, setda posterior to setadm.
member of subgenuRamusella (Ramusellx ~ Apodemes and epimeral borders strongly sclero-
Hammer, 1962. It is well characterised by the tized, compose a well observable network. Genital

conspicuous form of prodorsal crests, costula andPlates with 5 pairs of setae. Adanal setae in usual

Diagnosis Whole body conspicuously wide,

the dilated, pectinate sensillus. position, lyrifissuresad paraanal.
Etymology Named after the form of prodorsal _ Material examined Holotype. Madagascar,
crests. Toamasina Province, Mananara North Biosphere
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Reserve and National Park. Lowland rainforest ontinct longitudinal crests posteriorly. Lateral crests
the E slopes of Mahavoho Hill (very wet types well developed. Interlamellar surface smooth.

along Manahovo River, with many tree ferns, palms Bothridium large, with angular basal part, sensil-

and Pandanus ssp., less humid on slopes) at 220Us directed mostly backwards, its head conspicu-
300 m alt.14-15. August, 1998. Leg. T. Pécs. (No. Ously large, well barbed. Notogaster with distinct

9878) (Afr —921). 1 paratypeMadagascar, Prov. longitudinal crests, its posterior part also well vi-

Tamatave, Moramanga, Analamazoatra special reSible. Eplmergl surface with _Wlde sternal field bet-

serve (Perinet) before Andasibe. 21. November,WEEN the epimer 1 and epimer 3. Apodemes IV
1989. Leg. B. Hauser (Mad — 89/3). Holotype with distinct longitudinal transversal crests.

(dﬁ%?(—sHO-ZOlZ) deposited in HNHM, paratype in MeasurementsLength of body 157-166 um,
' width of body 80—88 um.

Measurementd_ength of body 302—-324 um, Interbelb
width of body 194—-206 um. nierbeibagen. nov.

, Diagnosis Suctobelboid type. Rostral part of

Prodorsum Rostral apex widely rounded, rost- or5qorsum wide, without elongated median apex.
ral setae arched inwards, originate comparativelypogira| setae simple, setiform. Tectopedial field
near to each other. Median costula well deveIOP'partIy reduced, without median border, a large
ed, with very thin and fine transversal line. Lateral unpaired ring present medially. Lamellar knob
crests directed medially, horseshoe shaped. Lamqgified, divided into two small tubercles bearing
mellar setae shorter than interlamellar ones. Senjymeliar setae. Bothridium with large lateral lobe,
sillus pectinate, slightly dilate medially, with fur- gangjlius long with fusiform head. Anterior mar-

cating distal end. . . . gin of notogaster with an elongate median and one
Vventral part Epimeral region well sclerotized, gair connected curved, lateral crests. Notogastral

narrow. Sternal apodema present, but thinner thanye 415 wide sternal field absent, sternal apodema
preceding ones. Epimeres with some weak poly-ye|| developed, with median thickened parts.

gonal pattern. Epimeral setae short, fine. GenitO'Apodemes IV with curved thickening laterally.
anal setal formula: 5 — 1 — 2 — 3. All ventral setaeA|0ng the genital opening a pair of fine crest, on
simple, short. Setaad, postanal.ads in preanal e yentral plate some necklace-shape rows obser-

position, lyrifissuresad in paraanal position. vable. Genitoanal setal formula: 6 — 1 — 2 — 3.
Legs All legs’ articles short. Setapv and '
pv’ with characteristic bristles. Type speciesnterbelba soliferasp. nov.

Remarks The new species is well characteris-  pemarks On the basis of the main features as
ed by the conspicuous body size, by the charaCyegcribed above the new genus is without relation.
teristic prodorsal formation and the shape of sen-gj.st of all the median formation of prodorsum,
sillus. the median part of notogaster and the form of

apodemes are unique features in the family Sucto-
Etymology The species name refers to the bglbidae. a y

form of the costulae and prodorsal crests.
Interbelba soliferasp. nov.

Quadroppia circumita(Hammer, 196J) _
(Figures 5a — 5b)

(Figures 4a — 4b)

Notes to the morphologyRostrum rounded, Diagnosis Rostrum elongated, its apex narrow.
rostral field wide, quadrangular, its margins most- Lateral part angularly dilated, with characteristic
ly straight, with small teeth on their outer side, pattern. Tectopedial field well framed laterally,
anterior margin also well observable. Lamellae between them a characteristic sun-shaped ring
normal, translamellae continue in short and indis- present. Lateroprodorsal crest also distinct, reach-
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Figure 4. Quadroppia circumitfHammer 1961). a = body in dorsal view, b = body in ventral view

Figure 5. Interbelba soliferagen. nov., sp. nov. a = body in dorsal view, b = sensilus, ¢ = body in ventral view
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ing to the bothridium. Lamellar knob divided into lateral parts. Epimeral surface partly granulate,
two parts, weak, slightly dilated, bearing minute these sometimes ordered in longitudinal rows.
lamellar setae. Interbothridial field small, located Along the genital aperture a pair of fine line pre-
far from each other. Bothridium well developed sent. All setae in the epimeral and genitoanal regi-
with large posterolaterdbbe. Sensillus long with  on short and simple. Genitoanal setal formula: 6 —
narrow, on its head some short bristles obser-1 — 2 — 3. Behind the anal aperture a semicircle
vable. Notogaster with characteristic longitudinal crest present, setaeh arising on it.
crests. Dorsosejugal crests consist of a longer and
narrow medial and a pair of curved lateral crests. Remarks See the remarks of the description
They are continuing in a longitudinal line of gra- and the differential diagnosis of the new genus.
nules like pearl necklaces. Ten pairs of very short
setae present. Epimeral region well sclerotised, Etymology The species name refers to the cha-
sternal field absent, sternal apodema partly pre+acteristic, sun-shaped sculpture in the middle of
sent. Ap. 4 with semicircle formation laterally. prodorsum.
Genitoanal setal formula: 6 —1 -2 — 3.
Persuctobelba flagellatissimap. nov.
Measurementd_ength of body 260 um, width

of body 157 pm. (Figures 6a — 6¢)

Material examined Holotvoe. Madagascar Diagnosis Rostrum elongated, with nasiform
ype. 9 ' comparatively wide rounded apex. Four pairs of

Antongil Bay, Nosy Mangabe Island. S of Maro- :
ansetra town. 13. September, 1994. Leg. T. PécerStral teeth present laterally. Rostral setae simple,

setiform. Tectopedial field framed laterally, its
((jget)?)%)lte(g\flrn t—heSaQN)HI:/lolotype (1838-HO-2012) ey part with polygonal pattern. Lamellar knob

confluent with interbothridial tubercles. Sensillus
with dilated head bearing some short and a long
distal seta. Anterior margin of notogaster with one
pair of large rounded lateral condyles. Thirteen
airs of flagellate notogastral setae. Apodemes
nd borders of epimerakgion well developed,
without sternal apodema. Genitoanal setal formu-
la:5-1-2-3.

Prodorsum Rostral tooth very large and wide.
Rostral elevation weak, bearing the setiform rost-
ral setae, with 5—6 distinct cilia. Some weak ac-
cessory teeth (or serrated margin) also observabléjl
on the lateral margin of prodorsum. Median part
of prodorsum modified, a very large ring-shaped
costula present medially between the tectopedial

fields. The position of lamellar knob also modi-  \;erial examined Holotype. MadagascarAn-
fied, basally 2—3 pairs of rounded tubercles obser—tong“ Bay, Nosy Mangabe Island. S of Maro-
vable. Bothridium well developed, bothridial lobe ansetra town. 13. September, 1994. Leg. T. Pécs

large, directed outwards. Sensillus long, its head(g450) (Afr — 859). Holotype (1839-HO-2012 de-
asymmetrically dilate, with some short bristles.  posited in the HNHM.

Notogaster Dorsosejugal margin with an un-
paired median and a paof lateral thickening, Measurementd_ength of body 297 um, width
true normal "condyles” absent. Longitudinal rows of body 172 pm.
of granules like pearl-necklaces also observable.
Ten pairs of short simple and smooth notogastral Prodorsum Rostral apex elongated nasiform.
setae. Four pairs of lateral teeth comparatively large
Ventral parts Epimeral region well sclerotiz- well separated from each other by rostral in-
ed. Sternal field very narrow or absent, sternalcisures. Median rostral elevation long bearing
apodema partly present, near to the sejugal regiorsimply curved rarely ciliate rostral setae. Tecto-
an angular field observable. Epimeres IV border- pedial field distinct, its lateral border well se-
ed by characteristic apodemes ending in concaveparated. Inner surface ornamented by polygonal
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Figure 6. Persuctobelba flagellatissimsp. nov. a = body in dorsal view, b = sensillus, ¢ = body in ventral view

pattern. Lamellar knob large, confluent with inter- distinguishing from the earlier ones by the form of
bothridial tubercles. Lmellar and interlamellar the rostrum and by the flagellate sensillus.
setae minute. Bothridium large with large bothri-
dial lobe directed laterally. Sensillus with dilated ~ Etymology The species name refers to the fla-
head bearing some short and a long distal seta. ~ 9ellate notogastral setae.

Notogaster Anterior margin of notogaster

with one pair of large rounded lateral condyles, Suctobelbila punctocostulatap. nov.

median condyles absent. Thirteen pairs of long, (Figures 7a —7c¢)
partly flagellate notogastral setae. Sefme. ps
short, simple. Diagnosis Large species, its length larger than

Ventral parts Apodemes and borders of epi- 250 pm. Anterior part of prodorsum nasiform,
meral region well developed, without sternal apo- with small rounded apex. Lateral margin of pro-
dema. A narrow sternal field between the epime-dorsum with some small lateral teeth and incisure.
res observable. Epimeral surface with irregular A pair of tectopedial fields present, between them
pattern. Epimeral setae simple, seBgeand 4b an undulate field visible. A rounded lamellar knob
longest of all. Genitoanal setal formula: 5 — 1 — 2 and behind it a characteristic, crescent-shaped,
— 3, arising in one longitudinal row. Aggenital transversal rib observable. Bothridium large, they
setae arising medially, anal setae located in thehave a large, laterallyildted bothridial lobe. Sen-
posterior part of anal plates. sillus long directed forwards, its head fusiform

with dilated velum. Anterior margin of notogaster

Remarks The new species is the third one of protruding medially, with two pairs of bent crests.
the genudersuctobelbavlahunka, 2001, all des- Surface partly smooth, partly covered by small
cribed from Madagascar. The new species is wellsecretion granules ordered in two pairs of longitu
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Figure 7. Suctobelbila punctocostulatp. nov. a= body in dorsal view, = ksensillus, ¢ = body in ventral view

dinal rows. Four pairs of porose fields also pre- present, well framed laterally, between them an
sent. Ten pairs of very short notogastral setaeundulate field visible, its margin undulate. A
present. Epimeral region well sclerotized, with rounded, comparatively large lamellar knob, with
sternal apodema and a pair of short, bridge shapethmellar setae present. Lamelar knob connected

formation. Ventral plate with irregular, mostly in
longitudinal rows orderedranulate crests. Genito
-anal setal formula;: 6 — 1 — 2 — 3. Setak in
preanal position Lyrifissureiad in paraanal posi-
tion.

Material examined Holotype. Madagascar,

Antongil Bay, Nosy Mangabe Island. S of Maro-

with a transversal, crescent shaped crista, bearing
short interlamellar setae. Bothridium with very
large, laterally dilated bothridial lobe. Sensillus
long, directed forwards, its head fusiform with
dilated, serrated velum.

Notogaster Anterior margin of notogaster
with an unpaired median protuberance and a pair
of S-shaped crista. Notogastral surface with gra-

ansetra town. 13. September, 1994. Leg. T. Pécswlate field, there are two pairs of longitudinal

(9450) (Afr — 859). Holotype (1840-HO-2012)
deposited in the HNHM.

Measurementd_ength of body 280 um, width
of body 160 pum.

Prodorsum Rostrum comparatively narrow,

narrow fields and four pairs of small, round spots.
Ten pairs of minute notogastral setae present, all
equal in length.

Ventral parts Epimeral region well sclero-
tized, epimeral surface partly finely granulate.
Sternal apodema narrow, with some broadening
parts. Bridge-shaped formation also observable,

its apex nasiform slightly rounded. Some lateral especially strong at the sejugal apodemes. A pair
teeth and incisura observable, so the marginof characteristic, bridge-shaped formation visible
seems to be serrate. A pair of tectopedial fieldson epimeres II-IV. All epimeral setae short, some
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of them hardly observable. Ventral plate with short notogastral setae present. Epimeral region
granulate crests, among theme pair stronger in  well sclerotized, with sternal apodema with a ring
lateral, some other mostly in irregular position. shaped formation between the sejugal and 4
Genito-anal setal formula: 6 — 1 -2 — 3. Setde  apodemes. Ventral plate with granules sometimes
in preanal position Lyrifissuregad in paraanal in polygonal order observable. All setae minute,
position. hardly observable. Genito-anal setal formula: 5 —
1 -2 - 3. Setaad; in paraanal, lyrifissureiad in
Remarks On the basis of the sculpture of the adanal position.
prodorsum (e.g. tectopedial field present or ab-
sent, interbothridial region with or without trans- Material examined Holotype. Madagascar,.
versal crest) and the notogaster (e. g. notogasteAntongil Bay, Nosy Mangabe Island. S of Maro-
with tubercles or only granulate crests), the spe-ansetra town. 13. September, 1994. Leg. T. Pocs
cies of the genuSuctobelbilaJacot, 1937 can be (9450) (Afr — 859. 3 paratypes from the same
divided into more groups. The new species be-sample. Holotype (1841-HO-2012) and 2 para-

longs to a group which is characterised by thetypes (1841-P0O-2012) deposited in the HNHIM,
presence of tectopedial field, basal transversalparatype in MHNG.

crest, and absence of notogastral tubercles. The
new species is well characterised by the tectope- pMeasurementd_ength of body 269274 pm,
dial fields, the shape of notogastral basal cristayjdth of body 168—182 pm.
and the granulate longitudinal lines. However, the
new species is also well distinguished from all  prodorsum Very wide, rostral apex rounded.
congeners by the form of bothridium, the median postral incisure and teeth absent, rostral setae
protruding tubercles, as well as by the four pairsyery short, simple. Median part with conspicuous,
of notogastral porose areas. The latter is a uniqueygiryding part, with distinct border. True tecto-
feature in this genus. pedial field absent. Lamellar knob small, semi-
circle, hardly observable, bearing minute lamellar
setae. Interbothridial region with a strong transve-
sal crest, which connected with bothridium. Sen-
sillus comparatively longjts head with a fine
serrated velum.
(Figures 8a — 8c) Notogaster Anterior margin well convex me-
dially, protruding anteriorly between the bothri-
Diagnosis Large species, its length longer dia. Median surface with fine, map-shaped sculp-
than 250 um. Anterior part of prodorsum nasi- ture, it consists of smalmostly polygonal field.
form, with small rounded apex. Lateral margin of This part framed by a pair of stronger longitudinal
prodorsum without lateral teeth and incisure. Truecrest. Lateral part of notogaster with granules,
tectopedial fields absent. Prodorsum with a cha-ordered in short rows.
racteristic, nearly reversed U-shaped, strongly Lateral part.Rostral part beak-shaped. Rostral
protruding field. Lamellar knob hardly obser- tubercles projecting, well observable in this view.
vable, bearing lamellar setae. Interbothridial regi- Lateral part of notogaster with characteristic gra-
on with a transversal crest, also rise from the pro-nulate lines.
dorsal surface. Bothridium large, cup-shaped. Ventral part Epimeral borders and apodemes
Sensillus long, directed forwards, its head wide, well developed, composing a connected network.
fusiform, with serrated margin. Anterior margin Sternal apodema also present, bearing a ring
of notogaster simply convex, without condyles. shaped formation. Epimeral region smooth, vent-
Notogastral surface ornamented by one pair ofral plate with granulate lines, the setae of this
long, longitudinal crest, median part with fine region hardly or not observable. Five pairs of ge-
irregular polygonal pattern. Ten pairs of very nital setae present.

Etymology Named after the peculiar sculpture
of costula.

Suctobelbila tumidasp. nov.
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Figure 8. Suctobelbila tumidap. nov. a Hody in dorsal viewh = body in ventral view, ¢ = body in lateral view

Remarks The new species is closest3acto- the body surface.
belbila transrugosaMahunka, 1985, described

from Tanzania. However the median projection of _ ACk”OW'edgememe— This fesiamh (‘;szs sponsored )by
. . e Hungarian Scientific Research Fund (OTKA 45889). |
prodorsum much larger in the new species and thé/vould like to thank the collector Dr. Tamas Pdcs and others,

pattern of the median part of notogaster consistsor collecting these very interesting soil samples. Thanks are
of irregular field (regular itransrugosa. due to Dr. Csaba Csuzdi for the help extended while pre-

. paring my manuscript and tay wife Mrs. Luise Mahunka-
Etym0|OQY_ The species name refers to the papp for her last drawings. I also thank Dr. Tibor I. Fuisz for
sculpture, which consists of different foveolae on reviewing the English text of the paper.
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New records of pseudoscorpions fdhe fauna of the Bukk Mts.,
Northeast Hungary (Arachnida: Pseudoscorpiones)

J.NovAK"

Abstract. A research was carried out to explore the pseudoscorpion species composition of the Bukk Mts., Northeast
Hungary. During the survey seventeen species were recofdeldich twelve are new to the area and four spe@éshpnius
(Chthoniu$ carinthiacusBeier, 1951 ,Chthonius(C.) diophthalmusDaday, 1888Mundochthonius carpaticuRafalski, 1948,
Chernes similis(Beier, 1932)] are new to the fauna of Hungary. Five speblésobisium manicatumlL. Koch, 1873),
Neobisium(Neobisium seminudun{Daday and Tomdsvary, 1880eobisium(Blothrug minutum(Témdsvary, 1882)Roncus
euchirus(Simon, 1879) andRhacochelifer quadrimaculatudémdsvary, 1882) were removémm the list of the Hungarian
pseudoscorpion fauna.

Keywords. Pseudoscorpions, Hungary, Carpathelements, Bk Mountains.

INTRODUCTION Chthonius (Chthoniuy hungaricus Mahnert, 1980
from Hungary. Recently, Muranyi and Kontschan

F)seudoscorpiones are one of the four meso-(2002), Karpathegyi and Kontschan (2005), Kar-
diverse orders of Arachnida (Harvey 2002). pathegyi (2005, 2006, 2007), Farketsal (2009)
Europe is the most investigated continent fromand Novak (2011) publed new occurrences
pseudoscorpions’ point of VieW, having a |0ng includin.g several neryecordEd SpeCieS for the
tradition of taxonomical and faunistical researchesHungarian fauna.

(Harvey 2007). The highest number of taxa is

recorded from the Mediterranean countries due to The persistent groving in the number of
their climatic factors and biogeographical history Pseudoscorpion taxa reded for Hungary indi-
(Harvey 2007). However, several parts of Europe cates the necessity of further investigations in this

are still understudied with only a few published field. From most of the Hungarian national parks
faunistic data (Petrov 2007). we have none or only a few data regarding pseu-

doscorpions (Muranyi and Kontschan 2002, Kar-

The first summarizing work on the pseudo- pathegyi 2007). It is true for the Bikk National
scorpion fauna of Hungary was presented byPark (BNP) as well, which was established in
Tomosvary (1882a), followed by other remark- 1976 in the inner region of the Blkk Mts., North-
able publications on this animal group (Témosvéa- east Hungary, and represents the largest forested
ry 1882b, 1884, Dada¥888, 1889, 1918, Pillich national park in the country.

1914). In his significant work, Chamberlin (1930)
has described a new specihsobisium(Neobisi- The Bukk Mts. covers 431 Kiand it is one of
um) inaeqale Chamberlin, 1930 from Hungary. the highest mountains in Hungary. According to
Later Szent-lvany (1941) also has published somethe earlier published data five species of pse-
sporadic data from the Carpathian Basin, mostlyudocorpions have been recorded from the area,
from Hungary and Szalay (1968) presented anChthonius (Ephippiochthonius tetrachelatus(Preys-
identification key to the Hungarian species. sler, 1790),Roncus lubricud.. Koch, 1873,Neo-
bisium (N.) carcinoides(Hermann, 1804)Neo-

In the second half of the 20th century, Loksa bisium(N.) erythrodactylumL. Koch, 1873) and
(1966) and Mahnert (1983,990) reported some Neobisium(N.) sylvaticum(C. L. Koch, 1835)
new species to the fauna of the country, and(Szent-lvany 1941, Loksa 1966). The fact that in
Mahnert (1980) has described the new specieghe Bikk Mts. has not been carried out any comp-

*Janos NovakH-1116 Budapest, Fegyvernek u569. E-mail: novakjanos01l@gmail.com
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rehensive investigation on the pseudoscorpionsl3.

has inspired the author tarry out researches and
summarize the pseudoscorpion fauna of this area.

15.

MATERIAL AND METHODS

16.
The specimens were collected by individual 17

sampling, sifting and using pitfall traps. The

material deposited in the Collections of Soil Zoo- 18-

logy of the Hungarian Natural History Museum
(HNHM) was studied and there was also addi-

tional material collected by the author. The ma- 20.

terial was examined using a stereomicroscope and
light microscope; the specimens were cleared iny;
lactic acid. Drawings were made with the aid of a

Bresser LCD microscope. The specimens were22.

identified using the publications of Beier (1963),
Szalay (1968), Mahnert (2004) and Christophory-

ovaet al (2011c) and deposited in the Hungarian 24.

National History Museum, in 70% ethanol. The
collecting localities are listed below according to
the settlemens in the alphabetical order.

List of the collecting sites (Fig. 1)

1. Bélapatfalva, Ravasz-lyuk, 680 m a.s.l. \@B58"N, 28.
20°23'20”E), 04.07.1981, leg. LaszI6 Adam.

2. Bukkszentkereszt, Kerek Hill, 610 m a.s.|. [@844"N, 29.
20°37'38"E), 28.08.2010, leg. Janos Novak. 30

3. Bilkkszentkereszt, Rokafarm, 585 m a.s.|°Q3812"N,
20°36'01"E), 05.08.2010, leg. Janos Novak.

4. Bukkszentkereszt, Nagy-Som Valley, 574 m as.l.
(4802'47"N, 20'38'19"E), 05.08.2010, leg. Janos Novak.

5. Bukkszentkereszt, 594 m a.s.|. {@831"N, 20°37’

567E), 05.08.2010, leg. Janos Novak. 32
6. Bulkkszentkereszt, Hollostet Hollés Valley, 515 m
as.l. (480421°N, 20°36'16°E), 12.08.2010, leg. Janos 33
Novak. 34
7. Biulkkszentkereszt, Holléstet Nagy-dél, 741 m a.s.l.
(48°04'31"N, 20°P34'20"E), 12.08.201021.08.2010, leg. 35
Janos Novak.
8. Blukkszentkereszt, Vivrat Hill, 653 m a.s.l. fa8'27"N,
20°36'33"E), 05.08.2010, leg. Janos Novak. 36.

9. Bukkzsérc, Hosszu Valley, 345 m a.s.l. @B36"N,
2(°30°30"E), 26.05.1982, leg. Pal Hollé.
Cserépfalu, Hor Valley, Oszla, 255 m a.s.l. 647
45"N, 2P31'54"E), 26.05.1982, leg. Pal Holld.
Cserépvaralja, Karud Hgide, 291 m a.s.l. (435'29"N,
20°35'51"E), 19.08.2010, leg. Janos Novak.
Dédestapolcsany, 269 m a.s.l. (U@24"N, 20°28’
42"E), 02.08.2010, leg. Janos Novak.

10.
11.

12.
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26.

27.

37.

38.

39.

Eger, Sik Hill, 250 m a.s.l. (4%4'40°N, 20°25'25"E),
26.08.2010, leg. Janos Novak.

14. Fels tarkany, Tar-k, 942 m a.s.l. (483'26"N, 227’

38”E), 02.07.1981, 13.07.1983, leg. LaszI6 Adam.
Miskolc, Savds Vallg, 410 m a.s.l. (486'35"N, 20°
36'32"E), 31.07.2010, 21.08.2010, leg. Janos Novak.
Miskolc, Sebes643 m a.s.l. (486°19"N, 20°34'07"E),
21.08.2010, leg. Janos Novak.

Miskolc, Javor Hill, 583 m a.s.l. (485'07"N, 20°37’
57"E), 28.08.2010, leg. Janos Novak.

Miskolc, Fels hamor, Lencsés Hillside, 362 m a.s.l.148
06'31"N, 20°37°03"E), 08.08.2010, leg. Janos Novak.

19. Miskolc, Javorkat, 712 m a.s.l. (M®'55'N, 231’

40"E), 31.07.2010, leg. Janos Novak.

Miskolc, Lillafired, 334 m a.s.l. (486'03"N, 20°37’
21"E), 29.07.2010, 30.02010, 12.08.2010, leg. Janos
Novak.

. Miskolc, Lillafired, Fehérk-lapa, 539 m a.s.|. (485’

47N, 2°37°39”E), 28.08.2010, leg. Janos Novak.
Miskolc, Fény és K Valley, 318 m a.s.l. (485'55"N,
20°40'05"E), 28.08.2010, leg. Janos Novak.

23. Miskolc, Forras Vallg, 299 m a.s.l. (487'02"'N, 20

38'10°E), 26.07.1981, leg. LaszI6 Adam.
Miskolc, Hegyes Hilltop, 593 m a.s.l. (&'26 N, 20°
38'28"E), 28.08.2010, leg. Janos Novak.

25. Miskolc, Lyukas Ridge, 905 m a.s.l. (@8'42"N, 20

29'23"E), 04.07.1981, leg. Laszlé6 Adam.

Miskolc, Vaskapu,553 m a.s.l. (4®522"N, 2039’
28"E), 28.08.2010, leg. Janos Novak.

Miskolc, Omassa, 490 m a.s.l. (88'35"N, 20°31’
55"E), 21.05.1926, leg. Lajos Méhely.

Miskolc, Sebesviz Miey, 519 m a.s.l. (486'31"N, 20°
33'15"E), 30.03.1967, leg. Sandor Mahunka.
Miskolc, Kurta Crag, 802 m a.s.l. (5'11"N, 20°33’
33"E), 21.08.2010, leg. Janos Novak.

Miskolc, Nagy-hars Hill, 815 m a.s.l. (485'23"N, 20
32'39"E), 21.08.2010, leg. Janos Novak.

. Nagyvisnyd, Bankuat, 917 m a.s.l. (88'52"N, 2(°28’

23"E), 06.10.1988, leg. Z@h Korsds, 31.07.2010, leg.
Janos Novak.

. Nagyvisnyd, Ablakos-k Valley, 494 m a.s.l. (486’

17’N, 20°27°05”E), 14.07.1983, leg. LaszI6 Adam.

. Nagyvisnyd, Youth camp, 283 m a.s.l. {@848"N, 20

27'17E), 27.08.2010, leg. Janos Novak.

. Nagyvisnyd, Leany Vadly, 501 m a.s.l. (485'42"N,

20P26'12"E), 01.11.1989, leg. Zoltan Korsos.

. Parasznya, mouth of Csokfisrasi Cave, 492 m a.s.l.

(48°07'21"N,
Loksa.
Parasznya, Dolka Ridge, 451 m a.s.|.°Q#003"N, 20°
36'38"E), 08.08.2010, leg. Janos Novak.

Parasznya, mouth of UdvarlCave, 452 m a.s.|. (4&7’
50"N, 20°36'00"E), 08.10.1963, 24.03.1964, leg. Imre
Loksa.

Répashuta, Nagy-meZBig Field), 788 m a.s.|. (484’
43"N, 2°29'57"E), 07.06.1957eg. Imre Loksa.
Répashuta, Tebe-puazt385 m a.s.l. (481'58"N, 20
33'25"E), 03.11.1982, leg. Pal Hollb.

2(P35'01"E), 19.06.1963, Imre

leg.
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40.

41.

42.

43.

44,

45.

46.

47.

48.

Figure 1. Sampling localities markeoly numbers given in the Nierial and methods section

Sajoecseg, 118 m a.s.l. (48'55'N, 2(°46'20"E),
17.08.2010, leg. Janos Novak.

Szarvask, 235 m as.l. (£B9'13"N, 2(F°19'53"E),
30.04.1982, leg. Pal Hollé.

Szilvasvarad, Szalajka \ley, 435 m a.s.l. (485'31"N,
20°24'25"E), 27.06.1951, leg. Edit Somfai.
Szilvasvarad, 363 m a.s.|. @8'16°N, 20°23'30"E),
26.06.1951, leg. Edit Somfai.

Szilvasvarad, Geremmaya7r32 m a.s.l. (485'23"N,
20°25'53"E), 13.07.1983, leg. LaszI6 Adam.

Szilvasvarad, serd (Virgin Forest), 853 m a.s.l

(48°03'35"N, 2(P26'39”E), October, 1975, leg. Rita
Szonntagh.

Szilvasvarad, Kéves Rge, 653 m a.s.l. (404'46"N,

20°25'20”E), 02.07.1981, 24.08981, leg. Laszl6 Ad-
am.

Varbo, 189 m a.s.l. (489'35"N, 2(°37’11’E), 1964,
leg. Imre Loksa.

Varbd, Orvény-k, 767 m a.s.l. (4®7'45°N, 20°32’

16"E), 29.03.1967, leg. Sdndor Mahunka.

RESULTS

CHTHONIIDAE Daday, 1888

Chthonius (Chthonius) carinthiacudeier, 1951
(Figures 2B and 2I)

Localities No. 23,No. 35,No. 39,No. 44.

Short description Carapace, chelicerae and
chelal hands darker brown than the other parts of
the body. Carapace with 18 setae, 2 of them lo-
cated on the posterior carapace margin (Fig. 2I).
Two pairs of eyes present on carapace, anterior
pair well-developed with lenses, posterior pair
flattened, epistome small and serrated. Palps (Fig.
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2B) slight, fixed chelal finger with 33—-37 peaked, = Chthonius (C.) hungaricusMahnert, 1980

countinuous teeth and with 8 trichobothria, mo-

vable chelal finger with similar 20 teeth on the Localities No. 7, No. 11, No. 15, No. 16, No.

distal part of the finger, and with flattened basal 19 No.20,No. 35, No.36,No. 47,No. 48.

teeth, and with 4 trichobothria. Number of coxal

spines: 4-10 on pedal coxae I, 1-6 on pedal RemarksNew to the fauna of the Bilkk Mts.

coxae Ill. Body length: 1.3-1.5 mm. Until now, the species was known only from the
_ o ~ Hortobagy NP, Hungary (Mahnert 1980) and

~ Remarks This species is recorded for the first from Slovakia (Christophoryovét al. 2011a). As

time in Hungary. It occures also in Slovenia (Har- the Biikk Mts. is situated between the two above

vey 2011), Austria (Mahnert 2004), the Czech mentioned localities, the occurence of the species

Republic, Slovakia (Christophoryovéet al  was expected in the studied ar€. (C.) hun-

2011b), and Italy (Harvey 2011). The specimensgaricusis reported from the altitude of 85 m
collected in the Bikk Mts. are from mixed linden

and ash forests and from moss. (Ujszentmargita, Hungary, type locality) to
_ _ 712 m a.s.l. (Javorkat, Hungary). The present
Chthonius (C.) diophthalmus Daday, 1888 specimens were found in oak and in beech forests,
(Figures 2A and 2H) in decaying wood and mostly in leaf litter.
Locality. No. 34. Chthonius (Ephippiochthonius) tetrachelatus

(Preyssler, 1790)

Short descriptionCarapace (Fig. 2H) with 20
setae, 2 longer and 2 shorter of them located on Localities No. 13, No. 20.
the posterior carapace margin. Two pairs of eyes
present, anterior pair well-developed with lenses, Remarks Loksa (1966) has already reported
posterior pair flattened, epistome small and serratthis species from the Bukk Mts. It occurs all
ed. Fixed chelal finger with 28-40 straight and across the country (Karpathegyi 2007). Specimens
mostly clearly separated teeth, movable chelalwere collected in oak and beech forests.
finger with triangular teeth on its distal half, _ ..
proximal part with blunt and flattened teeth (Fig. Chthonius (E.) tuberculatusdadzi, 1937
2A). Number of coxal spines: 5—7 on pedal coxae
II, 4-5 on pedal coxae llIBody length: 1.3-1.6
mm.

Locality. No. 11.

Remarks New to the fauna of the Bukk Mts.
. The species was recently found in Slovakia for the
Remarks New species for the fauna of Hun- . time (Christophoryovat al 2011b) and after

gary. Its ocurrence in Hungary is not Surprising, yhe Hortobagy National Park (Mahnert 1983) this
because this species isted in Romania, the g the second record af. (C.) tuberculatusin

Czech Republic, Germany, and Greece (Harveyyngary. The single specimevas collected in an

2011). oak forest.
Cthonius(C.) heterodactylusTomésvary, 1882 Mundochthonius carpaticuRafalski, 1948
Localities No.23,No. 34. (Figures 2C, 2F, 2J and 2K)

Remarks New to the fauna of the Bikk Mts. Locality. No. 37.
So far this species was known only from the o . .
Zemplén Mountains (Karpathegyi 2006), so the  Short descriptionCarapace (Fig. 2J) with 18
Biikk Mts. is the second known locality 6f (C.)  setae, 2 of them located on posterior carapace
heterodactylusn Hungary. margin. Two well developed eyes with lenses
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Figure 2. A = Pedipalp ofChthonius diophthalmu® = Pedipalp ofChthonius carinthiacusC = Pedipalp oMundochthonius
carpaticus,D = Pedipalp ofChernes similiskE = Pedipalp o€hernes similiglorsal view, F = Epistome dundochthonius
Carpaticus,G = Sternite IX ofChernes similisH = Carapace dChthonius diophthalmus$,= Carapace o€hthonius
carinthiacus,J = Carapace dflundochthonius carpaticu& = Pedal coxae 1-1V dflundochthonius carpaticus

present, epistome triangular and serrated (Fig. NEOBISIIDAE Chamberlin, 1930

2F). Fixed chelal finger with 53, movable with 55 . o o

small blunt and continuous teeth (Fig. 2C). Coxal Neobisium (Neobisium) carcinoide#iermann,
spines present only on pedal coxae Il (Fig. 2K). 1804)

Body length: 1.25 mm. Localities No. 3, No. 4, No. 5, No. 7, No. 11,
No. 13, No. 15, No. 17, No. 19, No. 23, No. 25,
Remarks New to the fauna of Hungarl.  No. 29 No.30,No.33,No.37,No.41,No. 45,
carpaticuswas originally described by Rafalski

(1948) from Poland but later, it was reported from  Remarks N. (N.) carcinoidesis one of the
the neighbouring countries Slovakia (Christopho- most common species in Hungary (Karpathegyi
ryova et al. 2011c) and Ukraine (Schawaller 2007). Szent-lvanyi (1941) has already reported it

1989) as well. All specimensere collected from  from the studied region. Specimens were collect-
MOSS. ed in beech and oak forests.
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Neobisium (N.) crassifemoratur(Beier, 1928) CHELIFERIDAE Risso, 1826
Localities No. 2, No. 16, No. 18, No. 27, No. Chelifer cancroidegLinnaeus, 1758)
30,No. 31.

. : Locality. No. 40.
RemarksN. (N.) crassifemoraturis recorded ¥

mostly on the Blkk Plateu, the central higher re- gk Mts. The only specimen was collected syn-
gion of the mountains. Beier (1963) reported this g pically inside a hse. The author observed

species from East-Hungary but without mention- " roidesalso in beehives in Sajéecseg.
ing closer Iocqllty data. The present specimens
were collected in beech forest. Dactylochelifer latreillii (Leach, 1817)

Neobisi N. throdactylunfL. Koch, 1873 .
eobisium (N.) erythrodactylunfL. Koc ) Locality. No. 23.
Localities No. 7, No. 8, No. 15, No. 16, No.

20,No. 26,No. 27,No. 31, No. 33 No. 38. RemarksThe species has already been record-

ed for Hungary (Karpathegyi 2007). During the
Remarks This species is quite common in Present survey a single juvenile specimen was re-

Hungary and has already been recorded fromcorded which represents new record for the

several regions of the country (Karpathegyi 2007) region studied.

including the Bikk Mts. as well (Loksa 1966).

The specimens were collected in beech forests CHERNETIDAE Menge, 1855

and mixed linden and ash forests.

Chernes similigBeier, 1932)

Neobisium (N.) sylvaticunC. L. Koch, 1835) (Figures 2D, 2E and 2G)

Localities No. 7, No. 8, No. 14, No. 32, No. _
42,N0.43,No.48. Locality. No. 48.

RemarksN. (N.) sylvaticumis a common spe- Short descriptionCarapace longer than broad
cies in Hungary (Karpathegyi 2007) and Loksa and finely granulated, with two distinct transverse
(1966) has already reported it from the Bukk Mts. furrows, eyes absent. Abdominal tergites divided,
Specimens were collected in beech forests andvith 6-8 setae on a hemitergite. Tergite Xl

mixed linden and ash forests. without a pair of tactile setae. Sternite 1X bearing
_ mainly clavate setae (Fig. 2G). Pedipalps (Fig.
Roncus lubricusL. Koch, 1873 2D, E) granulated. Femur 2.5-2.7x, tibia 2.1-

» 2.3x, hand 1.4-1.6x, fixed chelal finger 2.9-3.0x
Localities No. 1, No. 2, No. 4, No. 5, No. 6, |onger than broad. Fixed chelal finger with 33-38
No.7,No. 9, No.10,No. 11,No. 12,No. 15,N0.  teeth and medially with 4-6 accessory teeth,
16, No. 17, No. 18, No. 19, No. 20, No. 21, No. 5 apje with 37-39 teeth and medially with 2—4
gg “8' ;22,3 mg' gg “8' %g Hg' %g Hg' 4213 “8' accessory teeth. Laterally both of the fingers bear
46’No.48’ P T m T e T e T 8-9 accessory teeth, venom apparatus developed
T in both of them. Body length: 1.7-2 mm.

Remarks The species is known all over the ) _
country (Karpathegyi 200@ndLoksa (1966) has RemarksNew species to the Hungarian fauna.
already found it in the Biikk Mts. In the present C. similishas already been reported from several
samplesR. lubricusproved to be the most nume- neighbouring countries e.g. Austria (Mahnert,
rous species present in oak, beech and mixed®004), Romania (Beier 1932), the Czech Republic
linden - ash forests as well. and Slovakia (Christophoryowt al. 2011c), thus
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its occurence in Hungary was not unexpected. Thebelong to thel\_/latricum region. The presence of
present specimens were collected in mixed lindensome Carpathian elements, suctMagarpaticus

and ash forest, and in meadow. C. (C.) diophthalmusor C. (C.) heterodactylus
shows well the Carpathian influence in the Bukk
Allochernes powell(Kew, 1916) Mts which can be observed in other soil-dweller
groups as well. Mountain species with Carpathian
Locality. No. 11. affinities are represented e.g. by the earthworm

speciesFitzingeria platyura montand yernosvi-

Remarks New species for the fauna of Blkk toy, 1932) andEisenia lucens(Waga, 1857)

Mts. Until now,A. powelliwas known only from  (Csuzdi & Zicsi 2003), the woodlicelyloniscus

the Batorliget Nature Reserve (Mahnert 1990), transsylvanicugVerhoeff, 1901) andPorcellium

thus the Blkk Mts. are the second known locality consperun{C. L. Koch, 1841) (Kontschaet. al.
of the species in Hungary. The only specimen was2006), and the oribatid mitéSonchogneta dale-
found in decaying wood in an oak forest. carlica (Forsslund, 1947) an@ammazetes alpest-

ris (Willmann, 1929) (Mahunka & Mahunka-Papp
Pselaphochernes scorpioid¢dermann, 1804) 2004).

Localities No.5,No. 11. After the border changes in the first part of the
20th century many historical data appeared ambi-
guous. This situation resulted in incorrect faunis-
tic records in the wodl checklists, catalogues and
keys (Beier 1932, 1963, Harvey 2011). Therefore
' the late 19 and early 2B century records needed
% ) . "% be carefully reevaluated. This work resulted in
of Bukk Mts. The specimens were found in 0ak gycjysion of some pseudoscorpion species from
and beech forests. the list of Hungarian fauna. The localitiesNo-
bisium (Blothrus) minuturiTémoésvary 1882) and
DISCUSSION Roncus euchirus(Simon 1879) are actually
situated in Mehéadia, Romania (Tomodsvary
1882a). The only known locality d®hacochelifer
guadrimaculatus (Tomdsvary, 1882) is Humenné
(Homonna) now in Slovakia (Témosvary 1882b).
The records oMicrobisium manicatunfL. Koch,
1873) andNeobisium(N.) seminudumDaday &

RemarksThere are many data on the presence
of this species in several regions of Hungary
(Mahnert 1983, 1990, Muranyi & Kontschan
2002, Karpathegyi 2007, Novak 2011) however

During the research, 17 pseudoscorpion
species was found in the area of the Bukk Mts. 12
of which were recorded for the first time in the
studied region and four specieShthonius (C.)
carinthiacus, C(C.) diophthalmus, Mundochtho-

nius carpaticusandChernes similisproved to be L o
new for the Hungarian fauna. There are severallOMosvary, 1880) also fall within the borders of

; ; . the present Romania (Daday 1918, Tomdsvary
th hth C.
o Moo Do ), PAMeCUSEET 1) Consequenty. the numberof pseudoscor

1843),Chernes hahni(C. L. Koch, 1839)Cher- pion species recorded for Hungary by Harvey
nes cimicoidegFabricius, 1793)Dendrochernes (2011) has dropped to 45.

cyrneus (L. Koch, 1873),Withius piger (E. Si-

mon, 1878),Rhacochelifer peculiarigL. Koch, Acknowledgements.The author would like to thank all
1873)] which, according to their distribution in collectors of the examined material. | am grateful to Jen
the neighbouring areas in Hungary (Karpathegyi Kontschan and Zsolt Ujvéari for their useful advices. My

. 4 N special thank belongs to the HNHM for allowing the access
2007) might also be present in the Bikk the earlier deposited pseudosdorpmaterials. The helpful

Mountains. comments of Jana Christoplrova (Slovakia) on the manu-

: : i script, and the help of Volker Mahnert (Switzerland), Mark
In accordance with the zoogeographical divi S. Harvey (Australia), Giulio Gardini (Italy) and Eva Lengyel

son of Varga (1964), the quk Plateau is _ConSi' (HNHM Library) are greatly apeciated as well. This project
der_ed as part _Of th€arpathicumfauna region,  was financially supported bshe PRCH Student Science
while the remaining parts of the Bikk Mountains Foundation.
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Rotifera diversity of a floodplain lake of the Brahmaputra river
basin of lower Assam, Northeast India

B. K. SHARMA andS.SHARMA*

Abstract. This study analyzed diversity and eapjoof planktonic Rotifera of Ghorajdreel, a floodplain lake of the Brah-
maputra river basin of lower Assam region of Northeasdial Plankton samples collected (January—December, 2010) from
littoral (station 1) and semi-limnetic regions (station 2) of thipical wetland revealed a fairly rich rotifer fauna (841 80
species) with distinct variations (range, average + SD) amtinty richness (35-55, 46+6 and 24-54, 36+5 species) and
community similarities (46.6—-80.4 and 8795.9 %) at both sampling stations. Thehniess followed unclear annual patterns.
The rotifers mainly contributed (53.345and 55.6+ 3.6 %) to zooplankton aburmarariations and showed high abundance
from June through November at both stations. Brachionidae > Lecanidae exhibited high number of individuals; Asplanchnidae
and Flosculariidae were also quantitatively important families; specifi¢adylanchna priodonta, Sinantherina socialis, Brachi-
onus falcatusand Lecane bullawere important species fordin abundance. Single abiotiactors exerted a more limited
influence on richness than on abundar@anonical correspondence analysis (CC#)lained 55.6 % and 59.5 % cumulative
variance of the rotifer assemblages along axis 1 and 2, reghecthe CCA indicated the iportance of transparency and
rainfall at station 1, and of transparency, dissolved oxygerrainfall at station 2. Consequently, the littoral and senmdiio
stations are characterized by micro-environmental differences.

Keywords. Abundance, Assam, diversity indicesplogy, richnesgropical wetland.

INTRODUCTION ness, community similarities, abundance, species
diversity, dominance and evenness during the
ROtifera' an important component of the lit- study period. In addition, the influence of various
toral and limnetic invertebrate communities abiotic parameters on richness and abundance of
and an integral link of aquatic food-webs, have Rotifera was investigated to examine ecological
been studied from varied freshwater environmentsrelationships.
in different parts of India since more than one
century. Ironically, few noteworthy investigations MATERIALS AND METHODS
exist up to date on freshwater ecology in the
Indian floodplain lakes in general and on diversity  This study was undertaken during January—
and ecology rotifers of these ecotones in par-December 2010 in Ghorajan Beel {911 25 E,
ticular (Sharma & Sharma, 2008). The related 26°0926 N; area: 117 ha) located along NH 31 in
studies on the floodplain lak (‘beels’ or ‘pats’)  the Kamrup district of lower Assam (Northeast
of northeast India concern rotifer diversity of two India). Various aquatienacrophytes of this flood-
beels of Assam (Sharma, 2000, 2010) while plain lake includedAzolla pinnata, Eichhornia
Sharma (2009) deals with their ecology in Loktak crassipes, Hydrilla verticillata, Hygrorhiza arista-
Pat of Manipur. ta, Ipomea fistulosa, Lemrsp., Najas indica, Po-
lygonum hydropiper, Vallisneria spiralsnd Utri-
The present study on Rotifera diversity of cularia flexuosa.
Ghorajan Beel, a floodplain lake of the Brahma-
putra river basin of lower Assam, assumes interest \Water samples were collected monthly at two
in light of paucity of studies from India. The roti- study sites i.e., station lit{oral) and station 2 (se-
fer communities were sampled qualitatively and mi-limnetic), and analyzed for nineteen abiotic
quantitatively at two sampling stations to observe factors (Table 1). Water temperature, specific con-
spatial and temporal variations in species rich-ductivity and pH were recorded by field probes,

*Prof. B. K. SharmandDr. Sumita SharmaFreshwater Biology Laboratory, Department of Zoology, North-Eastern Hill
University, Permanent Campus, Umshing, Shillong - 793 022, Meghalaya, India. E-mail: profbksharma@gmail.com;
sumitasharma.nehu@gmail.com.
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transparency was noted with Secchi disc, dissolvedollowing Ludwig & Reynolds (1988) and Magur-
oxygen was estimated by the Winkler's method ran (1988). The significance of differences in
and other parameters were analyzed followingvariations of biotic parameters was ascertained by
APHA (1992). The qualitative (by towing) and two-way ANOVA. The hierarchical cluster analy-
quantitative (by filtering 25 L water each) plank- sis, based on Sgrensen similarities, was done
ton samples were collected monthly from both the using SPSS (version 11.0) to examine the monthly
sampling stations by nylobolt plankton net (mesh rotifer community groupings. Ecological relation-
size 50 pm) and preserved in 5% formalin. The ships between abiotic and biotic parameters were
former were screened for the rotifer species anddetermined by simple correlation coefficients
the latter were analyzed for their abundance (ind.(Pearsonjrand p respectively) for each sampling
L"). Rotifera species were identified following station; their P values were calculatedde
Koste (1978), Segers (1995), Sharma (1998) anchttp://faculty.vassar.edu/lowry/tabs.html and sig-
Sharma & Sharma (1999, 2000, 2008). nificance was ascertained after use of Bonferroni
correction. Canonical correspondence analysis

The diversity indices, namely community si- (CCA) (ECOM II: version 2.1.3.137, PISCES
milarities (Sgrensen index), species diversity Conservation Ltd. 2007) was used to elucidate the
(Shannon index), dominance (Berger-Parker in-relationships between the rotifer assemblages and
dex) and evenness (Pielou index) were calculatedheir abiotic environment.

Table 1. Temporal variations in abiotic parameters

Station 1 Station 2
Factors Range Average = SID Range Average = SD
Water temperaturéC 19.7 -33.2 27.8+4.0 20.2 -32/7 279+ 3]7
Rainfall mm 4.8-365.0/ 150.4.+ 1457 48-365.0 150.4+145.7
Transparency cm 16.0-76.0 52.7 + 20/5 17.0-79.0 554+ 21.2
pH 6.72-7.16 6.95+ 0.12 6.75-7.12 6.94+0.11
Specific conductivity S cm' 99.0-193.0f 137.8+30.0 108.0-190.0 136.9+27.8
Dissolved oxygen mgL 4.0-8.0 6.5+1.2 4.0-8.2 6.1+1.4
Free carbon dioxideg L' 4.0-30.0 11.3+7.0 2.0 —28.9 109+6.8
Alkalinity mg L’ 50.0 — 84.0 64.8 £+10.0 52.0-81.0 66.3 + 9.4
Hardness mg L 48.0 — 68.0 56.8 £ 75.1 46.0— 70,0 57.3+78
Calcium mg [ 24.1-424 35.1+£5.9 25.7-478 345+58
Magnesium mg L 09-75 49+22 0.8-75 53+21
Chloride mg [ 18.9-42.9 285+6.4 16.9-43.9 27568
Dissolved organic matter mg'Ll 0.9 - 3.8 2.66 + 0.87 0.8-3.8 2.38 £ 0.80
Total dissolved solids mg'L 1.1-29 1.97 + 0.52 1.1-29 2.01+£0.50
Phosphate mgL 0.095-0.351 0.171+0.083 0.099-0.341 0.170 + 0,077
Sulphate mg L 6.3 -30.3 15.52 + 7.4], 6.8 —26.3 14.43 + 6,23
Nitrate mg L 0.272-1548 1.011+0.375 0.268-1.%21 1.016 + 0|373
Silicate mg I 0.599 —-2.657 1.687 +0.692 0.543-2.704 1.710+ 0{700
B.0.Dsmg L 16-44 2.72+0.70 14-438 2.63 £ 0.86
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RESULTS Synchaetidae and Trichocercidae. In addition,
quantitatively important genera and species are
The variations observed in abiotic parametersindicated in Table 2. The monthly variations in
in littoral (station 1) and semi-limnetic (station 2) abundance of Rotifera and that of two important
regions of Ghorajan Beel are indicated in Table 1.families namely Lecan&k and Brachionidae are
Water temperature ranged between 19.7-33,2 shown in Figs. 4-5. The species diversity of
rainfall between 4.8-365.0 mm, transparency bet-rotifers (Table 2) ranged between 3.442 + 0.115
ween 16.0-79.0 cm, pH between 6.72-7.15, speand 3.491 + 0.131 and its monthly variations are

cific conductivity between 99.0-193.85 cnf, shown in Fig. 6. In addition, their dominance

CO, between 2.0-30.0 mg'Lalkalinity 50.0-84.0 ~ While evenness varied between 0.901 + 0.033 and

mg L', hardness between 46.0-70.0 nig ¢alci- 0.957 + 0.067 in littoral (station 1) and semi-
um between 24.1-47.3 mgd &nd magnesium bet-  limnetic (station2) regions respectively (Table 2).
ween 0.8-7.5 mg L Chloride content varied bet- Canonical correspondence analysis (CCA) ex-
ween 16.9-43.9 mgl dissolved organic matter plained 55.6 % and 59.5 % cumulative variance of
varied between 0.8-3.8 mg'Ltotal dissolved so- the rotifer assemblages along axis 1 and 2 at
lids ranged between 1.1-2.9 mg, BODs varied ~ Stations 1 and 2, respectively (Table 5). The CCA
between 1.4-4.8 mg’L while concentrations of indicated the importance of transparency and
phosphate, sulphate, nitrate and silicate ranged@infall at station 1 (Fig. 7), and of transparency,
between 0.095-0.351 mg'L6.3-30.3 mg L, dissolved oxygen and rainfall at station 2 (Fig. 8).
0.268-1.548 mg Land 0.543-2.704 mg’L res-

pectively during the study period (Table 1). DISCUSSION

: Abiotic parameters
The occurrence and abuarte of Rotifera spe- P

cies observed are indicated in Appendices | and Il The circum-neutral and marginally hard waters
while their variations (annual ranges and averagegf Ghorajan Beel showed concentrations of Ca >
+ SD) are summarized in Table 2. This study mg and are characterized by low ionic concentra-
revealed a total of 85 Rotifera species (Table 2)tions; this last feature warranted its inclusion un-
with 46 + 6 and 36 + 5 species, and 46.6-80.4%qger ‘Class I’ category of trophic classification
and 37.0-95.9% community similarities (S@ren- yjige Talling & Talling (1965). Mean water tem-
sen index) at station 1 and station 2 respectivelyperature affirmed the tropical range concurrent
(Tables 3-4). The monthly variations in species jth the geographical location of this wetland.
riChneSS are ShOWI’] in F|g Annual Val’iations in Concomitantly, moderateoncentrations Of dis_
the hierarchical cluster analysis of zooplankton, solved oxygen, low free GQlow chloride con-
based on their community similarity valuesde  tent and low concentratioms micro-nutrients and
Sgrensen index) are indicated in Figs. 2-3. Thegther parameters are recorded throughout. The
rotifers (185 + 45 ind. £, 180 + 58 ind. ) com-  annual ranges of various abiotic factors showed

prised 53.3 + 5.1 % and 55.6 * 3.6 %) of total small insignificant differences between stations 1
zooplankton abundance littoral (station 1) and gnd 2.

semi-limnetic (station 2) regions respectively

(Table 2). Brachionidae (53 + 10 ind,L45 £ 13 Species richness, community similarities and

ind. L), Lecanidae (39 + 13 ind. .39 + 14 ind. abundance

L™), Asplanchnidae (20 + 11 ind*L18 # 10 ind.

L") and Synchaetidae (16 + 10 ind’, 118+ 11 The present report of a total of 85 species, be-

ind. L") were important families of Rotifera at the longing to 18 families and 28 genera, indicates a
two sampling stations; these were followed by fairly high faunal diversityf Rotifera ad reflects
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Table 2. Temporal variations of Rotifera (range, average + SD)

Parameters Stations: | Station 1 | Station 2
Species richness
Zooplankton 145 species 143 species 138 species
Monthly richness 57-97 | 81+11 48 - 89 | 72+11
Rotifera 85 species 84 species 80 species
Monthly richness 35-55 | 46+ 6 24 -52 | 36+5
Community similarity % 46.6-80.4 37.0-95.9
Quantitative
Zooplankton ind. L 188 - 496 354 £ 103 154 - 456 342 £ 111
Rotifera ind. I 111 - 242 185 + 45 92 - 245 180 + 58
% composition 42.8 — 62.2 53.3+5.1 49.2 — 60|5 55.6 + 3|6
Species Diversity 3.222 — 3.583 3.442 + 0.115 3.275—-3(712 3.491 = (0.131
Dominance 0.061 — 0.151 0.110 = 0.026 0.049 — 0.137 0.110 = 0.032
Evenness 0.865 — 0.964 0.901 = 0.033 0.834 — 1,084 0.957 = 0.067
Important Families
Brachionidae ind. L 40-70 53+ 10 22-60 45+ 13
Lecanidae ind. T 22-61 39+ 13 22-61 39+14
Asplanchnidae ind. L 2-40 20+ 11 0-34 18 + 10
Flosculariidae ind. L. 1-39 16 + 10 2-42 18+ 11
Synchaetidae ind. L 4-20 11+4 2-18 9+4
Trichocercidae ind. 1 3-16 10+3 2-14 9+ 3
Important genera
Lecaneind. L 22-61 39+ 12 22-61 39+ 14
Brachionusind. L 15-31 26+5 7-35 22+7
Sinantherinand. L 1-39 16 + 10 2-42 18+ 11
Keratellaind. L’ 5-27 15+6 7-21 10+ 4
Trichocercaind. L 3-16 10+ 3 2-13 8+3
Important species
Asplanchna priodontind. L 0-32 22+6 0-30 19 + 10
Sinantherina socialifnd. L 0-20 11+7 0-20 10+ 9
Brachionus falcatugd. L 5-25 14+7 0-19 8+7
Polyarthra vulgarisind. L 4-20 11+ 4 2-18 9+4
Lecane bulland. L 1-23 11+6 0-23 816

Table 3.Percentage Rotifera community similarity afBarensen’s index between months (Stafipn

Months | Jan. Feb. | March | April | May June | July Aug. Sept. | Oct. Nov. Dec.
Jan. - 67.4 | 63.3 50.0 64.1 60.7 73.8 70.3 61.2 66.0 64(0 74.7
Feb. - 63.4 60.2 61.7 65.2 75.9 63.8 67.3 80.4 6244 771
March - 52.2 57.8 59.4 58.3| 64.1 60.0 64.1 60.8 62.9
April - 63.9 50.6 69.2 | 64.1 67.4 63.6 66.7 69.0
May - 61.7 68.4 67.5 55.6 74.4 48.8 70.9
June - 66.7 57.4 61.4 63.9 68.8 64.6
July - 69.7 58.3 69.6 54.5 70.3
Aug. - 46.6 68.7 61.0 69.4
Sept. - 52.8 62.7 66.7
Oct. - 55.1 71.3
Nov. - 59.8
Dec -
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Table 4.Percentage Rotifera community similarity aff@arensen’s index between months (Station 2)

Months | Jan. Feb. | March [ April | May June | July Aug. Sept. | Oct. Nov. Dec.
Jan. - 70.0 95.9 59.3 38.5 67.6 53.7 81.7 775 743 921 70.1
Feb. - 87.7 70.4 48.1 67.6 76.6 81.7 82.5 88.6 69,8 80,5
March - 68.7 41.8 76.2 67.4 | 88.1 90.3 81.9 76.3 77.8
April - 52.8 40.0 63.1 | 64.6 75.7 75.0 73.7 70.4
May - 42.7 40.0 47.2 40.8 51.0 37.0 62.4
June - 53.8 63.4 65.9 74.1 75.1 59.1
July - 62.4 56.9 63.0 51.8 62.6
Aug. - 54.9 74.1 78.4 72.7
Sept. - 57.8 67.5 78.3
Oct. - 57.5 78.2
Nov. - 57.5
Dec -

the general environmental heterogeneity of Ghora- We observe 84 Rotifera species at station 1
jan Beel. Rotifers are the main component of totaland 80 species at station 2; rotifer communities of
zooplankton richness (145 species) and signify-both sampling stations showed a high similarity
cantly influence its temporal variatio(rg=0.922, (96.3%). In contrast, five species nameinu-

P <0.001; 5 = 0.938, P <0.001, respectively). raeopsis coelata, Euchlanis triquetra, Lecane fur-
High rotifer richness concurs with the reports of cata, L. inermisandL. lateralis occurred only at
Sharma (2000, 2005, 2009, 2010), Sharma & Sharstation 1,while onlyDicranophorus forcipatuss

ma (2001, 2008) and Khan (2002). The rotifer reported at station 2. The monthly rotifer richness
richness of Ghorajan Beel is similar to the range ofvaries between 35-55 (46 + 6) and 24-52 (36 % 5)
69-93 species recorded from 15 beels of Assamspecies, and shows irregular annual patterns with
(Sharma & Sharma, 2008) while it is relatively peaks during March and July and minima during
lower than that of Deepor Beel (110 species;summer (May and April) at both stations re-
Sharma & Sharma, 2005n@ Loktak Lake (120 spectively, with significant temporal variations
species; Sharma, 2009), two Ramsar sites andbetween stations (3= 5.239, P = 0.043). Mean
important floodplain lakes of Northeast India. annual rotifer richness of Ghorajan Beel is lower
Nevertheless, the richness is notably higher tharthan that of Loktak Pat (Sharma, 2009) and
the reports of 48 specideom 37 beels (Sharma, Deepor Beel (Sharma, 2010) while monthly
2000), 64 species from twelve beels of the Pobitoratrends differ distinctly from the latter two sites in
Wildlife Sanctuary (Sharma, 2006) of Assam and it the periods of peak richness and patterns of
presented a distinct contrast to the reports of onlyvariations.

27 species from two floodplain lakes of Kashmir

(Khan 1987) and 38 species from four ox-bow

lakes and nine floodplaitekes of South-eastern

West Bengal (Khan, 2003)We caution against

over-emphasis of such mparisons in view of

inadequate sampling or incomplete species inven-

tories of several previous Indian works. The rotifer

richness of Ghorajan Beel is, however, lower that

the reports of 124 spesigOguta Lake) and 136

species (lyi-Efi Lake) in the Niger delta (Segers et

al., 1993); the 130 species from Lake Guarana,

Brazil (Bonecker et gl 1994) and the 114 taxa

reported from Rio Pilcomayo National park, For-

mosa, Argentina (Jose de Paggi, 2001). The dif-

ferences can probably be attributed to the plank-
tonic nature of our collections. Figure 1. Monthly variations in spcies richness of Rotifera
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Figure 2. Hierarchical cluster analysis for Rotifera (Station 1)Figure 3. Hierarchical cluster analysis for Rotifera (Station 2)

Figure 4. Monthly variations in abundance (ind*Lof
Rotifera and dominant families (Station 1)

Figure 6. Monthly variations in spees diversity of Rotifera

Figure 5. Monthly variations in abundance (ind*Lof
Rotifera and dominant families (Station 2)

the majority of instances (80.3% and 84.8%, res-
pectively). At both stationshighest rotifer simila-
rities are recorded between February—October and
January—March. Cluster analysis indicates more
heterogeneity of the monthly groupings at station 1
in general than at station 2. Our results at station 1
show a higher affinitypbetween Fehlrary—October
while the April, September, June, November and
March communities differ distinctly from the rest
of the months, with maximum divergence in the
June and March samplings. On the other hand, high
affinities at station 2 arnoticed between January—
March and again between February—October—De-

According to the Sgrensen index, rotifer com- cember samples while May and July communities
munities showed 46.6-80.4 % similarity between exhibit the greatest divergence in their composi-
months at Station 1 but record a wider range (37.0-tion.

95.9 %) at Station 2 and moreover indicated wide
variations in the monthly rotifer community com-

Rotifera abundance (annual ranges and ave-

position. Furthermore at station 1 and station 2,rage +* SD) exhibits &s difference (111-242,
community similarity between months in the range 185+45 ind. L at station 1 and 92-245, 180+58
of 50-70 % and 50-80 %, respectively, occurred inind. L' at station 2); this is supported by insignifi-
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cant temporal variations between stations whilerespect to the reports of Sharma (2000, 2005,
abundance varied significantly between months2006) can be attributed to a higher species rich-
(F11, 23=24.927, P < 0.001). The rotifers represent ness and abundance. In general, the salient feature
more than 50% of the total number of individuals of high species diversity with relatively low den-
in the zooplankton and contribute significantly to sities for the majority of species in our samplings
variations in zooplankton abundance at both stati-can be ascribed to fine niche partitioning amongst
ons. This finding concurs with the results of Khan species, in combination with high micro- and
(1987), Sanjer & Sharma (1995), Sharma & Shar-macro-scale habitat heterogeneity as hypothesized
ma (2001, 2008) and Sharma (2005, 2006) butby Segers (2008) and affirmed by Sharma (2009,
differs from the findings of Baruaét al (1993), 2010).
Sharma (2000) and Khan (2002) who noted high-
er abundances for Copepoda. In general, rotifer The high rotifer evenness (0.867 = 0.046 and
abundance in Ghorajan beel is higher than that 0f0.872 + 0.035), another salient feature of this
Loktak Pat (Sharma, 2009) and other wetlandsstudy, affirms the equitable abundance of various
(Yadavaet al. 1987; Barualet al. 1993; Sharma  species and, in turn, concurs with our findings for
2000, 2005; Sharma & Sharma 2008), while it is the floodplain lakes of Assam (Sharma, 2005,
lower than that of Deepor Beel (Sharma, 2010). 2010; Sharma & Sharma, 2008) and Manipur
(Sharma, 2009). The evenness follows multi-
Our results show brally concurrent annual modal but different annual patterns at the two
rotifer density variations at both sampling stations sampling stations and is inversely correlated with
and high abundances (< 200 ind)) lfrom June rotifer richness ¢= -0.870, P = 0.0002) only at
through November, lacking any distinct maxi- station 2. The rotifer communities exhibit low
mum. This is in contrast to annual patterns with dominance (0.125 + 0.037 and 0.133 + 0.039).
winter maxima observed in Deepor Beel (SharmaThis feature concurs with our reports from certain
2010) and Loktak Pat (Sharma, 2009). Our resultsbeels of Assam (Sharma, 2005, 2006, 2010) and
are also in contrast to summer maxima reportedfrom Loktak Pat (Sharma, 2009). The dominance
from the beels of Assam (Yadae al, 1987), follows indefinite but broadly concurrent annual
Bihar (Baruahet al., 1993, Sanjer & Sharma, patterns with peaks during January and February
1995). The present study shows a lack of anyat Stations 1 and 2 respectively. Only at station 2,
definite pattern of quantitative variations of the species dominance correlates negatively with spe-
loricate or illoricate rotifers and thus corroborates cies diversity (= -0.633, P < 0.02).
the results of Sharma (1992, 2009, 2010).
Important taxa
Species diversity, dominance and evenness
Of the eighteen families of Eurotatoria repre-
Our results are characterized by a high speciesented in our samples, the members of six fa-
diversity (3.442+0.115 and 3.491+0.131) and, milies collectively contribute notably (station 1:
hence, reflecting high rotifer heterogeneity. The 149+37 ind. [! and station 2: 137443 ind.".to
species diversity recorded limited differences the rotifer abundance at both sampling stations.
between both stations and showed an irregular anThese families determined patterns of total Roti-
nual pattern with maximauring September and fera with low mean abundance from January—
minima during July at both sampling stations. The May. Abundance of Brachionidae (station 1:
present findings are broadly in accord with mean53+10 ind. L' and station 2: 45+12 ind."Lis
diversity values and miinodal annual patterns higher than that of Lecanidae (station 1: 39+12
reported from Loktak Lake (Sharma, 2009) andind. L' and station 2: 39+14 ind."L.and notably
Deepor Beel (Sharma, 2010) but differ from theseinfluenced rotifer abundance during the study
wetlands in the periodsf maxima and minima. period; this result is in contrast to the reports of
The higher diversities observed in this study with Sharma (2000, 2006, 2010). Besides, Asplanchni-
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dae (1810 ind. 1) and Flosculariidae (18 +10 liniidae andPolyarthra vulgarisare influenced by
ind. L") show certain quantitative importance lower DO and transparencfarachionus falcatus
while Synchaetidae and Trichocercidae also de-and rotifer dominance are influenced by water
serve mention. Of the stated familiesNOVA temperature_and conductivity wh_lle th(_e a_bundance
recorded significant density variations of Brachio- Of Synchaetidae and Asplanchnidae is influenced
nidae (F »3 = 4.833, P = 0.050), Asplanchnidae by lower rainfall and lower free GGat station 1.
(F1 2= 9512 P = 0_610) and Syn’chaetidaﬁng: Transparency, DO, rainfall, conductivity and free

- : : CO, are important at station 2. Abundance of
8.693, P = 0.013) between the sampling stations. Rotifera, Lecanidae, Floscularidae akdratella

Abundance of two ‘tropic-centered’ geneta- is influenced by higher dissolved oxygen; richness
cane (39+12 ind. [' and 39+14 ind. 1) > and species diversity of Rotifera, abundance of
Brachioan(ZGJ_rS-ind. I and 22+7 ind. 0 is Brachionidae andBrachionusare influenced by

observed: this feature agrees broadly with resultsigher conductivity; and richness, species diver-
of Sharma (2006, 2009) and Sharma & SharmaS!ly and evenness is influenced by rainfall and
(2008) while it is in contrast to dominance of conductivity at station 2. In addition, abundance

. ; of Synchaetidae is influieed by lower alkalinity
ar: cgg(r)l?tsrgf %réefot:%/e?h:g;ncaile(s (#c?r)n Irérs][())lrtgj;):] at station 2. The stated differences reflect micro-

Beel, only five species, namelsplanchna prio- environmental differences amongst the sampling

donta > Sinantherina socialis> Brachionus  Stations.
falcatus> Polyarthra vulgarisand Lecane bulla,

are relatively important. Our samples show low
abundance of majority of species and lack of defi- _ , _ _ _
nite quantitative periodicity of any family, genera 1€ fairly species rich planktonic Rotifera of
or species. This salient feature concurs with theGhorajan Beel formed important qualitative and

CONCLUSIONS

results of Sharma (2009, 2010). guantitative components of zooplankton. Our
observations reveal a relative quantitative impor-
Ecological relationships tance of fewer species, low abundance of majority

of species, high species diversity, high evenness

Our results indicate a more limiting influence and low dominance. The results suggest a more
of individual abiotic parameters on rotifer rich- limited influence of individual abiotic factors on

ness than on abundance; the former correlatedotifer richness than on their abundance. CCA

positively only with nitrate g= 0.645, P = 0.023)  with ten abiotic factors explained 55.6 % and 59.5

at station 2. Rotifer abundance correlated posi-o5 cumulative variance of the rotifer assemblages

tively with sulphate @r= 647, P = 0.023,2r1=  3jong axis 1 and 2. This study is a useful con-

0.847, P = 0.0005), mtratzlét_l_o.?%_, P =0.002; tipution to diversity and ecology of Rotifera in
rz=0.858, P = 0.0004) and silicdte= 0.778, P = qica| floodplains in general the Indian floo-
0.003; p= 0.679, P = 0.003) at both stations; and dplain lakes in particular
only with alkalinity (p = 0.663, P = 0.019) at '
i i i 0
(?/tatlon 2'| ?CA ex_plamedf ?rl]gh (,[5f56 /0 an%ISQ'S Acknowledgements- This study is undertaken under the
0) cumu atve variance of the rotiter assemblageS.pyential for Excellence Program (Focused Area: Bio-
along axis 1 and 2 respectively. Furthermore, sciences)” of North-EasterHill University, Shillong. The
CCA showed (Fig. 7) the importance of trans- senior author is thankful tthe Coordinator, UPE-Biosci-
parency, rainfall, C@and conductivity at station ences, NEHU and the Head, Department of Zoology, North-
1 (littoral region) for higher abundances of rotifer Eastern Hill University, Shillong for necessary facilities. The
taxa. Rotifer richness, species diversity and even—Ze”(':c;]re?r‘i‘th[;’;pﬂft%‘é"r'ihgsottg;;‘arlllkEErlj’f' Ssﬁilﬁ'nga;g‘: ;rr‘g Dr.
ne_ss, and the abundance_ of Brachlonchm— help in éCA analysis. We a}e thanll<ful to Messer's G.
chionus and Keratella are influenced by higher  thangjam and M .K. Hatimuria for help in several field trips.
transparency; abundance of Rotifera, Lecanidaéwe are grateful to our anpmous reviewers for valuable
and Brachionidae and to a certain extend of Fi-comments.
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Figure 7. CCA ordination biplot of Rotifera assetabes and environmental variables (Statlgn

Abbreviations. Biotic - Aidae (Asplanchnidae), Bidae (Brachionidae), Fidae (Flosculariidae) Sidae (Synchaetidae), tidae
(Trichocercidae), Br. Brachionu3, Kr. (Keratellg), Br.fal (Brachionus falcatus L.bul.(Lecane bull P.vul @olyarthra
vulgarig), S. soc $inantherina socialls RR (rotifer richness), Rot (rotifer abundance), R SpD (rotifer species diversity), R Dom
(rotifer dominance), R Evn (evennes&hiotic. Alk (alkalinity), CO, (free carbon dioxide), Cond (conductivity), DO (dissolved
oxygen), Hard (hardness), pH (hydrogen-ion concentration), (Blesphate), Rain (rainfall), Trar(transparency), Wt (water
temperature).

Table 5.Variance explained in the Canonical CorrespogdeAnalysis (CCA) by the first two axes

Sampling Stations ; Canonical Axis : Axis 1 AXxis 2

Station 1
Total variance in species data 0.069844
Sum of canonical eigen values 0.063459
Sum of non-canonical eigen values 0.006386
Canonical eigen value 0.0236544 0.0151901
% variance explained 339 21.
Cumulative % variance 3319 55.6

Station 2
Total variance in species data 0.083148
Sum of canonical eigen values 0.078786
Sum of non-canonical eigen values 0.004862
Canonical eigen value 0.0294438 0.0200042
% variance explained 35/4 24,
Cumulative % variance 3544 59.5

\l

=
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Figure 8. CCA ordination biplot of Rotifera assembks and environmental variables (Station 2)

Abbreviations. Biotic - Aidae (Asplanchnidae), Bidae (Brachionidae), Fidae (Flosculariidae) Sidae (Synchaetidae), tidae
(Trichocercidae), Br. Brachionu3, Kr. (Keratellg), Br.fal (Brachionus falcatus L.bul.(Lecane bully P.vul @olyarthra
vulgaris), S. soc $inantherina socials RR (rotifer richness), Rot (rotifer abundance), R SpD (rotifer species diversity), R Dom
(rotifer dominance), R Evn (evennesahiotic: Alk (alkalinity), CO, (free carbon dioxide), Condonductivity), DO (dissolved
oxygen), Hard (hardness), pH (hydrogen-ion concentration), (BReksphate), Rain (rainfall), Trar(transparency), Wt (water

temperature).
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Appendix |. Monthly Rotifera abundance (ind:*).at station 1

(&

Species; Months : F M A M J J A S (6] N D

Family : Brachionidae

Anuraeopsis coelata

A. fissa

Brachionus angularis

. bidentatus

. calyciflorus

. caudatus

. diversicornis

o|RP|X®|B[O|g|OoIN

=
(¢}
©
o

Py

. falcatus

. forficula

. mirabilis

.quadridentatus

C0|00|Co(00|00|00|Co|00| o

. rubens

Plationus patulus

N Eo|Nv|Nvo|lk|AMo|v|o|o|lo|o

Platyias quadricornis

A

Keratella cochlearis

K. lenzi

K. procurva

o
NIN|ORo|y|[O|o|o|o

K. quadrata

wlolo|v|Klw(N|o|v|o|v |k |w|k ok |o|o
Nn—'ona'a‘n—\\lonaow':,n—»mn—\mon—»o
Rro|lo|a|No|o|dvo|w|N|wNvw| ik |w|of-
oommmmmmomo':owoomoo
Mro|lw|o|o|o|~N|N| ARk (No|lo|lo|lo|lo|w|o
Mlw|N|o|lo|N|u|o|o|v|o|N(o|Wlo|Mo|v|o
N [o|olw|Nvo|o|olo|dvk|olvivo|lw|olo
~|o|lo|o|alr|o|lo|bo|dvr|vo|w|o|lw|w|o
w|o|rkdo|w|5Nv|vo|N||o|w|o|wlo|ojo
= =N I N RN PN =1 ENI=1FNINNI[=)

IRy
UJ-J>CD|—"l>

[EnY
o

K. tropica

Family : Euchlanidae

o
o
N
o
o
o
o
o
W

Dipleuchlanis propatula

O
[e)]
[ec] @}
[o)]
[{e]
w
~

Euchlanis dilatata

=
o
o
o
o
o
N (O
~
olh~|O
oo
oo

o
o

E. triquetra

Family : Mytilinidae

o
o
N
N
o
o
o
o
N
o
=
N

Mytilina bisulcata

M. ventralis 3 2 0 3 2 0 0 2 0 2 3 4
Family : Trichotriidae
Macrochaetus sericus 2 1 1 1 0 1 0 2 2 3 2

=
N
o
N
N
N
w
N
w
o
o
N

Trichotria tetractis

Family : Lepadellidae

Colurella obtusa

C. uncinata

Lepadella apsicora

L. ehrenbergi

L. heterostyla

L. ovalis

L. patella

RNk |o|k|o|N|F
olr|r|r|lojo|o|o
R|olr|o|r|lo|on
Arlo|o|dv|ojo|w|o
Nvo|w|o|vio|o|n
olr|o|dv|wlo|o|k
NI =1 =1=1¥][=)
olo|h|o|r|o|nv]|o
N[N |o|k|olo|w|N
Rlo|w|dvvio|o|o
olw|h|r|lo(Nv|k|o
olr|Nv|w v ok

L. rhomboides

Family : Lecanidae

Lecane aculeata

L. bulla

Y
PO

. closterocerca

. crepida

. curvicornis

. furcata

. hamata

. hornemanni

. inermis

(|||

o|o|w|r|o|u|o|r|o|o
olo|o|v|w|o|o|k|k|o
o|lo|o|r|ojv|o|r|rk|N
Nio|o|lo|o|u|o|w|h|w
o|o|o|o|Nv|g|k NS w
NNV o|lo|lo|w|o|lolu|o
olo|o|o|o|w|nv|vio|o
olojo|o|nv|v|o|v|B|o
Nio|h|N|o|lo|o|w|m|-
oooooagor\)oo'am
F|o|o|o|o|N|o|o|N|o
o|lo|o|o|r|u|o|nv|k|o

. inopinata




Sharma Zooplankton diversity of two floodplain lakes

Appendix I. Monthly Rotifera abundance (ind:*Lat station 1 (continued)

Species; Months :
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Testudinella emarginula

T. greeni

T. patina

T. tridentata

o|wlo|o

o|o|oO|-

o|h|O|O

Wwo|IN

Oo|w|o|o

o|o|O|Oo

NI~ OIO

(@1l [=]]\V]

[elle]{e]{e]

O|lo|(Ww(o

[=]1s1[=]L\S]

Family : Philodinidae
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Appendix IIl. Monthly Rotifera abundance (ind:").at station 2

Species; Months :
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Family : Lepadellidae

Colurella obtusa

C. uncinata

Lepadella apsicora
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L. rhomboides
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Appendix Il. Monthly Rotifera abundance (ind:").at station 2 (continued)

Species; Months :
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Cephalodella forficula

[

N

[EnY

N

o

N

N

o

[EnY

Monommata longiseta

[EnY

N

»h|O

N

o

N (W

BN

o

N

N

Family : Scaridiidae

Scaridium longicaudum

o

o

»

(3}

o

N

o

[EEY

i

Family : Trichocercidae

Trichocerca capucina

T. cylindrica

T. elongata

T. longiseta

T. porcellus

T. similis

ROk |IO|k|O

WP IOO|N(F

IS =

O(O|OIN|W|w

Oo(h|O|O|OIN

NIN|WO|Olw

O(w|o|o|NIN

O|WWIN|IN|O

AIOIN|O|O|N

WIN |~ [OjO1N

R|O|N|N|O |O

Family : Asplanchnidae
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Family : Synchaetidae

Polyarthra vulgaris
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Family : Dicranophoridae

Dicranophorus forcipatus

Family : Flosculariidae
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Family : Conochilidae

Conochilus unicornis
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Family : Trochosphaeridae

Filinia camascela
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Testudinella emarginula
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Family : Philodinidae
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In Memoriam Reginald William Sims

eginald William Sims will be remembered for tional colleagues. The biggest growth in the col-

his outstanding contribution to oligochaete lection came when Edward Easton joined Sims’
taxonomy, however the world of oligochaete ta- team. In 1978 alone, 2,863 oligochaete specimens
xonomy was not his original profession and oli- were donated to the Museum. Sims and Easton
gochaetes were not in fact originally his chosen collaborated on a paper on the pheretimoid earth-

taxa. worms in 1972 which is still one of the most
authoritative texts on this group despite the 40

Sims served in the Royal Navy during the Se- years which have passed since its publication.
cond World War and continued this service for a

few years after the war ended until he left the
forces to obtain a degree in biology. By 1952 he 19
had got a job as a scientific officer in the Ornith-
ology section at the Natural History Museum,
London (although based at Tring in Hertfordshire)
and by 1955 he was a Senior Scientific officer _ _ _ . -
with several publications to his name. A highlight ~ SIMS was not just a highly skilled traditional
of his time with this group came in 1956, when he taxonomist but'was also a _moderr_nser and was
took part in a six-month expedition to North Bor- €arly to recognise the benefit of using computers
neo jungle, along with Edward Banks, and col- in taxonomy, beginning with utilising punch-card
lected 700 bird specimens. systems in the 1960s. He was instrumental in es-

tablishing the Earthworm Society and helped to

In 1960 however things changed dramatically organise one of the first International Oligochaeta
when Sims was moved to be head of the Annelidconferences in 1985 in Grange-over-Sands.
section at the South Kensington site of the Mu-
seum, and then his work on oligochaetes began. Sims retired in 1986 although kept working on
Very soon he was encouraging depositions fromtaxonomy until unfortunately his eye sight began
all over the world. Specimens started arriving to fail. He will be very sadly missed by colleagues
from the Solomon Islands, Malta, Bolivia, Ana- and friends alike both in the UK and overseas.
tolia to name but a few. Sims wrote out easy in-
structions for enthusiastibelpers, such as civil
servants who were stationed overseas, on how to Emma SherloakdLouise Berridge
go about collecting and fixing earthworms for him Department of Zoology,
and he was in correspondence with many interna- The Natural History Museum, London

Sims was also co-author on the 1985 (revised
99) key to the British fauna which certainly is
considered a bible for the next generation of Brit-
ish earthworm scientists, so his legacy continues.
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Draconizercon punctatugen. et sp. nov., a peculiar zerconid mite
(Acari: Mesostigmata: Zerconidae) from Taiwan

Zs. UIVARI*

Abstract. A new genus and specid3raconizercon punctatugen. et sp. nov. is describidm low and high elevation areas
of Taiwan. The classification problems within the family Zerconidae are discussed.

Keywords. Zerconidae, new genus, newesfes, Taiwan, rainforest.

INTRODUCTION cerine. Preparates were examined using a light
microscope; drawings wereade with the aid of a

Zerconid mites were thought to be distributed drawing tube. Mites are deposited in the Col-
in the Holarctic region, inhabiting the cold |ection of Soil Zoology of Hungarian Natural
and temperate climate zones only, however S€History Museum (HNHM), and the National Mu-
veral records of the last two years show thatSeum of Natural Sciences, Taichung, Taiwan
Zerconidae were able to disperse southwards\ns), in 70% ethanol. The terminology of idi-
through the high mountain zone, reaching and .o "setae follows Lindquist & Evans (1965),
expanding beyond the Tropic of Cancer (Ujvan, with modifications for the caudal region as given

2010, 2011a, b, c¢; Mat al.,2011). According to . .
our present knowledge, altogether eight species oPy Ll_ndqwst & Moraza (1998). _T_he system of
notation for dermal glands and lyrifissures follows

five genera are known from Taiwan, seven of the -
species are endemic on the island, besides ondohnston & Moraza (1991). The description of

genus Rotundozercotujvari, 2011) and two sub- gr_1a:[h_osomal structures is in aqcorda_nce with
genera Parazercon (FormosellajUjvari, 2011  Ujvari (2011d). All measurements including scale
and Zercon (Zercorientalia)Ujvari, 2011)) seem bars of the figures are given in micrometres.

also to be endemic.

_ TAXONOMY
The present paper contributes to the knowl-

edge of the Zerconidae fauna of Taiwan reporting
on a remarkable species which, because of the
special character-combination necessitated estab-
lishing a new genus.

Draconizercongen. nov.

Diagnosis.Podonotal shield carapace-like, ex-
panded anteroventrally and lateroventrally, setae
It should be remarked that all previously re- j1 Situated ventrally. The slit between peritrematal

corded specimens were found between 1500-shields and dorsal shields not conspicuous, pos-
3100 meters a.s.l. and were missing from the low-terolateral tips of peritrematal shields expanded
land rainforests of the island. However two spe- posteriorly. Peritremes of general size, expanded
cimens of the species deibed herein were found to anterior half of coxae Ill, straight or slightly

on 585 meters elevation and inhabit the latterbent. Setae rl and r3 shifted ventrally to peri-

vegetation type. trematal shields, both short, bristle-like. A single
opening of glandgv2 present. Ventrianal shield
MATERIAL AND METHODS bearing 19 setae, setae Zvl absent. Setae z1 ab-

sent. Glandgyv3 situated posterolaterally to ad-
Mites were extracted using Berlese funnels, anal setae. Third pair of opisthonotal pores as-
then cleared with lactic acid and mounted in gly- sociated with the Z-seriegdZ4). Margin of opis-

*Zsolt Ujvari, Department of Systematic Zoolp@nd Ecology, E6tvds Lorand University, Budapest, H-1117 Pazmény P.
sétany 1/c. E-mail: zs_ujvari@yahoo.com



Ujvari: Draconizercon punctatus gen. et sp. nov. from Taiwan

thonotum generally with 7-8 pairs of R-setae. One female: Taiwan, Dabachinshan, 2120 m a.s.l.,
Opisthomarginal setae of distinctive shape, bent,from soil, 25 March 2004, leg. Huang, K-W
apically tapering and serrate. (deposited in NMNS).

Remarks.The new genus is similar to the ge- MeasurementsFemale. Length of idiosoma:
nera AleksozercorPetrova, 1978Blaszakzercon 317-328 pm; width: 269-285 um=6). Holo-
Kemal & Kogak, 2009,CosmozerconB aszak, type: length: 323im; width: 280um.

1981, Krantzas B 4szak, 1981 andProzercon

Sellnick, 1943 on the basis of the following fea-  Dorsal side(Fig. 1). Podonotum with 22 pairs
tures: carapace-like podonotal shield; two shortof setae (j2—-6, z2-6, s1-6, r2 and r4-5 inserted
peritrematal setae; posteriorly expanded peritre-dorsally, setae j1 shifted ventrally, r1 and r3 in-
matal shield; peritremes panded to anterior half serted on peritrematal shields). Setae j3-5 and z5
of coxae |llIl; third pair of podonotal glands smooth and needle-like, z4, z6 and s4-5 basally
situated medial to the s-series; third pair of pilose. Among marginal setae s1, z2, s2, r2 and r4
opisthonotal glands associated to the Z-series. Th&errate and pointed, others brush-like, plumose.
six genera can be distinguished by the combina-Glandsgds1(pol) situated posterior to insertions
tion of characters listed in Table 1. of s1;9dj4 (po2) positioned on line connecting j5

and z4, equidistantlygds4 (po3) lying medial to

Etymology The name of the new genus is s5. Podonotal shield covered by reticulate pattern,

composed of the Latindracd, means dragon, posterior surface with a few small, alveolar pits.

and the nam&ercon Opisthonotunwith 22—-23 pairs of setae (J1-5,
Z1-5, S1-5, marginal R-series with 7-8 pairs of
Gender Male. setae). Setae J1-5 (Fig. 6) elongate, apically ta-
Type speciesDraconizercon punctatussp. pering, pointed, provided with short pili, each
nov. reaching far beyond bases of the following one in
the series. Setae Z1-4 (Fig. 8) and S2 similar in
Draconizercon punctatusp. nov. shape to J-setae, but shorter; each reaching bases

of the following one in the series. Setae Z5

Diagnosis Central setae of podonotum smooth, straight, pointed, smooth or finely serrate. Setae
submarginal and marginal setae pilose. Opistho-S3-5 (Fig. 7) elongate, brush-like, distally pilose,
notal J-setae, Z1-4 and S2 elongate, apicallyexpanding beyond margin of idiosoma. Marginal
tapering, densely covered by short pili; Z5 setae (Fig. 9) bent, apically tapering and serrate.
pointed, smooth or finely serrate; S3-5 brush-like, Size of opisthonotal setae and distances between
apically plumose; marginal setae bent, serrate.their insertions as in Table 2. GlangidZ1 (Po1)
Glandsgdz4 (Po3) situated medially to Z4. Dor- anteromedial to Z1gdS2(Po2) on line connect-
sal cavities small, well-sclerotized. The area bet-ing Z2 and S3gdz4 (Po3) medial to insertions of
ween J-series covered by large alveolar pits.Z4; gdS5(Po4) anterior to insertions of R7 (or RS,
Sternal setae st2 situated in the central area of thé present). Marginal serration deep, several spines
shield, near each other. can be found between setae Z5 (Fig. 5). The area

between J-series covered by large alveolar pits,

Material examined Holotype. Taiwan, Hua- other parts of opisthonotal shield smooth. Dorsal
lien County, Jhuosi Township, Wa-la-mi, 585 m cavities small, well-sclerotized, with finely undu-
a.s.l., from leaf-litter, 05 May 2006, leg. Huang, late inner margin. Axes of cavities slightly con-
K-W (deposited in HNHM). Paratypes. One fe- verging anteriorly.
male: locality and date as for the holotype (de-  Ventral side(Fig. 2). The slit between peritre-
posited in HNHM). Three females: Taiwan, Tseu- matal and dorsal shields not conspicuous. Postero-
hun lake, 1890 m a.s.l.,, from leaf-litter 21 October lateral tips of peritrematal shield reaching level of
2004, leg. Huang, K-W (deposited in HNHM). R6, surface of the shield covered by longitudinal
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Figure 1. Dorsal view ofDraconizercon punctatusp. nov.

Figure 2. Ventral view ofDraconizercon punctatusp. nov.
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Figures 3—10Different structures dbraconizercon punctatusp. nov. female: 3 = chelicek= sternal shield of paratype,
5 = posteriormost setae with marginal spines, 6 = sefa3dketa S5, 8 = seta Z3, 9 = seta R2, 10 = epistome.

sutures. Peritrematal setae rl and r3 short, smooth GnathosomaSituation of hypostomal and sub-
and pointed. Peritremes straight, with a dilation capitular setae typical for the family. Setae h1-2
near stigmata. Sternal shield (Fig. 4) well sclero- similar in appearance, elongate, needle-like. Setae
tized, 45 um long and 32 um wide at the level of h3 shorter than h1-2, needle-like, h4 somewhat
setae st2, with fine, reticulate ornamentation. longer than previous setae, serrate. Corniculi
Setae st2 situated extraordrily near each other. horn-like, internal malae with a pair of bifurcate
Ventrianal setae short, smooth and needle-like,anterocentral branches and with serrate margins.
setae Zvl absent. Setae Jv3—4 1.5 times longefrixed digit of chelicerae (Fig. 3) with 5 teeth,
adanal setae 2 times lomgpostanal seta 3 times movable digit with 4 teeth. Epistome (Fig. 10) of
longer than anterior ventrianal setae. Setae Jv3Prozercontype.

similar in shape and length to marginal setae of

opisthonotum. Anal valves with vestigial euanal  Male and immature stages unknown.

setae. Glandgv3 situated posterolateral to adanal

setae. Anterior surface of ventrianal shield cover-  Etymology The name of the new species refers
ed by reticulate pattern, posterior surface smooth. to the punctuate opisthonotal ornamentation.
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DISCUSSION 1976, MesozercomB aszak, 1976 anéProzercon
Sellnick, 1943). The species belonging to this

The generic classification of Zerconidae suf- type are generally small. The other type has not
fers from several prob|emsl With the appearancebeen defined yet, but the podonotal shield of these
of more and more exotic and special species it hagerconids is not extended ventrally and they
become obvious that some of the previously usedusually have longer legs in proportion to the body
characters are not suitable for generic delimitationlength. Latter type has larg&drconC. L. Koch,
or some of them have to be handled with care.1836) and small Zeronella Willmann, 1953)
The newest results show that most of the cha-fepresentatives as welraconizercongen. nov.
racters previously kept discrete (e.g. shape ofPelongs to the first group possessing carapace-like
peritrematal setae and shields) have several interpodonotal shield.
mediate stages, others show intraspecific variati-
on, which makes them difficult to apply. The case =~ The second character chosen was the number
of genusProzercon Sellnick 1943 serves as a and general appearance of setae shifted to peritre-
perfect example: due to the intensive research ofnatal shields. Those genera which possess three
the last decades (e.g. Masan & Fan 2004; pairs of setae on peritrematal shields are most
Urhan, 2008; Ujvari, 2011e) the genus became theProbably closely related to each other, constitute-
second largest among Zerconidae, with more tharing a separate evolutionary lineage within the
50 species. With the discovery of several in- family. The unique, hipertrichouSyskenozercon
teresting species the diaosis of the genus was Athias-Henriot, 1977 represents also a separate,
changed from time to timspme restrictions have Probably the most ancient linage of Zerconidae.
been erased, new observations have been addeliowever the majority of zerconid mites possess
but it is almost sure that neither the latesttwo pairs of peritrematal setae (r1 and r3). The
diagnosis given is perfect (Ujvari, 2011e). shape of peritrematal setae shows a large degree

of variation and has to be handled with care

Another problem is, however the new diag- (Ujvari, 2010, 201le). Setae rl are always re-
nosis ofProzerconis in accordance with the latest latively short, and apart from some exceptions
observations, most of the genera of the family (€.9. EchinozerconB aszak, 1976) are always
have not been dealt with. It is obvious that the shorter than or as long as setae r3. To reduce the
whole family badly needs an overall revision. mutual character stages of r1 and r3 | considered

only the relative size of them: both rl and r3 short

Because of these problems | had much troubleor r3 significantly longer than rDraconizercon
with the insertion of the new species describedgen. nov. belongs to the group possessing two
above into the existing Zerconidae system there-short peritrematal setae.
fore, it was necessary to establish a new genus
Draconizercorgen. nov. to accommodate it. As the third character | have chosen the shape

of peritrematal shields. Nowadays we recognize

| tried to choose the most reliable charactersseveral different stages: in some groups these
during the classification of the new species. Thereshields end truncate, in most of the cases posteri-
is a well-recognizable character regarding theorly separated from podonotal shields (Zgrcon
shape of the body which is not easy to define.C. L. Koch, 1836); in other cases the postero-
There are at least two different types of Zerco- lateral tips of these shields are expanded pos-
nidae on the basis of th®dy shape. One of these teriorly, in a different degree (e.d?rozercon
possesses a carapace-like podonotal shield, whiclsellnick, 1943). Rarely cawe see special scle-
is extended anteroventisa and lateroventrally  rotized areas next to theentrianal shield which
(Lindquist & Moraza, 1998) and have relatively are usually called ventrilateral shields. The
short legs in proportion to the body length (e.g. originof these sclerotized areas is not clear, but
Aspar Halaskova, 1977EchinozerconB &szak, presumably is different in different groups.Nta-
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crozerconB aszak, 1975 it seems to be an expan-near r4 in former genera) suggests theaconi-
sion of the ventrianal shield, iRotundozercon zercongen. nov. does not belong to this group
Ujvari, 2011 it seems if the dorsal sclerotization (besides Draconizercon gen. nov. possesses
would shifted ventrally, but the ventrilateral epistome ofProzercontype, while the other East
shields inKrantzasB aszak, 1981 may have been ASian genera have epistomeRarazercortype).
detached from the peritrematal shields. To reduce

the number of stages of peritrematal shields’
shape | considered only the relative ending of it:
posteriorly truncate or expanded (including

Close phylogenetic relationship betwelra-
conizercongen. nov. and some Nearctic genera
can also be excluded by considering the situation
of the third pair of opisthonotal pores. There is an

Krrlar;ézasDas we_II, with its spemgl Iventrl[[at(i:]al endemic Nearctic group of genera possessing the
shields).Draconizercongen. nov. belongs to the i pair of opisthonotal glands in association

group possessing posteriorly expanded peritremayith the J-series (e. BakerasB aszak, 1984,
tal shields. BlaszakiellaSikora & Skoracki, 2008 anMic-
. .__rozerconB &szak, 1975). This unique phenome-
The fourth major character chosen was the siz€,44 can not be observed on any Palearctic spe-

of peritremes. Three stages can be recognizedgies the third pair of opisthonotal glands of latter
The majority of species possess peritremes reachz always associated to the Z-series.
ing the anterior margin of coxae Ill. Some groups

have reduced peritremes reaching only the poste-
rior margin of coxae Il $keironozercorHalas-
kova, 1977,SyskenozercoAthias-Henriot, 1977

and Zerconella Willmann, 1953), other groups

possess elongate peritremes reaching level O‘Sellnl_ck,_1943 gndAIeksozercorPetrova,_1978_)
coxae Il CarpathozercorBalan, 1991 andchi- are distributed in the Western Palearctic region,

nozercon B aszak, 1976). No matter which of the other threeHlaszakzercorkemal et Kogak,
these three stages is the ancient one, it seems to 909, CosmozercorB aszak, 1981 andrantzas
sure that each derived stages are formed inB aszak, 1981) are Nearctic genera. If we con-
dependently in different groups, as a result of sider the special shape of opisthomarginal setae as
convergent evolutionDraconizercongen. nov. @ mark of phylogenetic relationship, the new
belongs to the largest group possessing peritremespecies can only be related t©osmozercon
reaching anterior margin of coxae IlI. B aszak, 1981 an#rantzasB &szak, 1981. This
is also supported by the distribution pattern of

With the discovery of more and more new these genera: the eastern distribution border of
species in the Nearctic and Eastern PalearcticProzerconSellnick, 1943 lies in Mongolia (B-
regions the significance of dorsal adenotaxy isszak, 1979), the single species Aleksozercon
becoming increasingly conspicuous in systematicSpetrova, 1978 is known only from the north-
of Zerconidae. The special position of proper gastern shores of the Black Sea (Petrova, 1978),
dorsal pores most probably reflects phylogenetic, e Blaszakzerconkemal & Kogak, 2009
relationship reliably, whie is also supported by <ooms to be endemic in the Appalachian Moun-

the distribution pattern of the morphologically . ins (Ujvari, 2012). Therefore, apparently there is
similar genera. | chose the position of the third : : . . .
no sign of possible biogeographical connection

pair of podonotal and the third pair of opistho- .
notal glands. There is a group of genera in Eastbetween the _former genera and the new Tai-
wanese species as well. On the contr&lps-

Asia the members of whichAQuilonozercon A .
Halagkova, 1979FurozerconHalagkova, 1979, MmozerconB aszak, 1981 andrantzas B aszak,

KaikiozerconHalagkova, 1979oreozerconHa- 1981 are distributed on the Pacific Coast of North
laskova, 1979 anMesozercorB aszak, 1975) are America. Asia and Western North America were
very similar to the newly established genus connected by Trans-Beringian land bridges seve-
Draconizercongen. nov., but the position of the ral times from the Mid Creataceous, which served
third podonotal glands (situated lateral to s-series,as an important dispersal route for different ani-

Applying these restrictions only five genera
remained as a possibjlitto classify the new
Taiwanese species with. Two of theBedzercon
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mal groups (Sanmartin et al. 2001). Besides, with  Acknowledgements.Dr. Kun-Wei Huang is gratefully
the drop of sea level several other land bridgesacknowledged for lending mesostigmatid mite specimens
may have emerged in the Northern Pacific region,from Taiwan.
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Rare and little known Collembola species from Hungary

D. WINKLER?, M. KORDA? andGY. TRASER’

Abstract. Two speciesPseudosinella bohemidausek, 1979 anBolsomides marchicu@renzel, 1941) are recorded from
Hungary, the latter species fibie first time. An illustrated morphological giEiption of the two species is presented.

Keywords. Pseudosinella bohemickolsomides marchicyug&Entomobryidae, Isotomidae, soil fauna, first record.

INTRODUCTION Abbreviations used in the text: Ant. = Anten-
nal segments; Th. I-lll = thoracic tergites; Abd. I-

During investigations of the soil fauna diver- VI =abdominal tergites.
sity of different habitat types in Hungary, we

found two rare and little known collembolan spe- RESULTS
cies;Pseudosinella bohemidausek, 1979 and, as

new to the Hungarian faun&plsomides marchi- Pseudosinella bohemicRusek, 1979
cus (Frenzel, 1941). Since the publication of the (Figs. 1-11)

checklist of the Hungarian collembolan fauna

(Danyi & Traser, 2008) the number of recorded  \aterial examinedAltogether ca. 100f and
species has been steadily increasing (Traser & yept in D. Winkler's collection at the Institute

Danyi, 2008; Traseet al., 2009; Traser, 2010; f \wijldlife Management and Vertebrate Zoology,
Traseret al., 2011; Winkleret al.,2011; Winkler University of West Hungary.

& Traser, 2012) to the current number of 430.

Description. Body length 0.86 mm (without
MATERIAL AND METHODS head and furca), head diagonal 0.26 mm. Color
pale with an orange hue. Head and body densely
Pseudosinella bohemicavas collected in covered with scales (Fig. 1). Antennae and legs
Tuskevar, com. Veszprém, Hungary (47°7' 12.55" without scales. Eye patch bluish black. Eyes 2+2,
N, 17°20'3.90" E, 146 m a.s.l.) on 16 October B closely above A. Antenna 1.26 times the head
2011 in the litter of a lowland hornbeam-peduncu- length. Ratio of antennalifgs -V = 1:1.5:1.5:3.0.
late-oak forest close tthe stream Torna (leg. D. Two lenticular organs ventrally on each antennal
Winkler). base (Fig. 2). Setae on the antennal joints I-lll as
in Figs. 3—4. Ant. IV without apical bulb. Labrum

Folsomides marchicuswas found in soil -
R and frontoclypeal area as in Fig. 2. Prelabral setae
samples taken on the Tétényi Plateau, Budapest yp 9

Hungary (47°25'46.02°N, 18°58'21.58°E, 207 m tiliated, labral setae soth, in 4/554 arrange-

ment. The labrum forms an inverted, wide 'V' be-
a.s.l.) on 10 December 2011. (leg. M. K_orda). Thelow the anterior row of setae. Maxillary outer lobe
specimens were collected in xerophilous dolo-

. L with 2 sublobal hairs on the sublobal plate. The
mite-steppe meadow associations. modified seta on the external labial papilla 'E'

The terminology follows Gisin (1967) and reaches to the top of the papilla which bears 5
Mateos (2008) forP. bohemicaand Potapov other setae (Fig. 5). Formula of the labial
(2001) forF. marchicus. triangle MMJr*EL,L, (Fig. 5): L<L, and r*

Dr. Déaniel Winkler Institute of Wildlife Managemenand Vertebrate Zoology, University of West Hungary, H-9400
Sopron, Bajcsy-Zs. u. 4., Hungary; E-mail: dwinkler@emk.nyme.hu

2Marton Korda Institute of Botany and Nature Conservation, Ursitgrof West Hungary, H-94080pron, Bajcsy-Zs. u. 4.,
Hungary. E-mail: kordanarton@gmail.com

3Dr. Gyorgy Traser|nstitute of Silviculture and Forest Protection,iérsity of West Hungary, H-9400 Sopron, Bajcsy-Zs.
u. 4., Hungary. E-mail: traser@emk.nyme.hu
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Figures 1-5 Pseudosinella bohemicé,= Habitus, 2 = Mouthparts and frontgedal area with antennal basal organ,
3 = Ant. |-l chaetotaxy, 4 = Ant. Il chaetotaxy, 5 = Labial triangle with labial papilla ‘E’
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Figures 6—8 Pseudosinella bohemicé,= Dorsal head chaetotaxy, 7 = Abd. Il complete chaetotaxy (left side),
8 = Abd. Il complete chaetotaxy (left side)

Figures 9-11 Pseudosinella bohemic@,= Abd. IV complete chaetotaxy, 10 = Abd. IV trichobothrial complex,
11 = Claw and empodium (leg IlI)
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shortened, nearly smooth, only with 1 or 2 tiny Description. Total body length 0.8 mm (in-
barbs. All 5 'a’ setae of the anterior row smooth.cluding the 0.18 mm long head), antennal length
At the base of the labial palps 3 proximal setae.0.15 mm. Body shape rather short and stout. The
(9)10+(9)10 'A' setae between the apex of thedecline between Abd. IV and V, characteristic for
head and the eyes. Along the labial ventral grovethe genusFolsomides,inconspicuous. Body co-
4+4 ciliated setae. Dorsal cephalic macrochaetadour dark grey to nearly black. 5+5 eyes in dark
RoR:1R1R>S, as in Fig. 6. Body macrochaetae eye patches (Fig. 12). Postantennal organ elon-
10/0101+2. Abd. Il chaetotaxy paRg (notation  gated, rather broad, about 2.5-3.0 times the length
after Gisin 1967), and m2, a2p, a2, mi, ml, as, a3,0f nearest eye, usually with 2 posterior setae.
m3, m3e, p4, a5 (trichobothria m2 and a5; nota-2/554 labral setae (Fig. 13). Ventral chaetotaxy of
tion after Mateos 2008) (Fig. 7). Abd. lll chaeto- Ant. |-l as in Fig. 14. Maxillary outer lobe (Fig.
taxy as in Fig. 8. Chaetotaxy and trichobothrial 15) with bifurcated maxillary palp and 3 sublobal
complex of Abd. IV as in Figs. 9-10. hairs. Labium with modified thick finger-like
projection (Fig. 16). Sensillae ('s") on the body
Claws with paired proximal teeth, the outer short, shorter than the half length of the sur-
one somewhat bigger and positioned slightly rounding setae. Th. Il — Abd. V with 3,3/2,2,2,2,4
lower. The unpaired subapical tooth is distinct, a sensillae ('s") and 1,0/0,0,1 microsensillae ('ms") (Fig.
very small apical tooth hardly observable (Fig. 17). The lower pair of sensillae on Abd. V is
11). Lateral and external teeth smooth, clearlyslightly thicker than the upper pair. Dorsomedial
visible. Outer margin of the empodium very finely chaetotaxy of Th. Il, Abd. Ill and Abd. IV as in
serrated. Tenent hair clavate. Manubrial plate with Figs. 18—-20. The medial sensilla 's' on Abd. IV is
2+2 setae on both sides of the 2 pseudoporiinserted far from the subaxial macrochaeta (Fig.
Ventral tube with 5+5 smooth laterodistal setae, 20). Macrochaetae of Th. Il — Abd. V as 11/11133.
5+5 ciliated setae on the anterior side, and 11The subaxial macrochaeta on Abd. IV 0.41, on
unpaired setae (3+3+1+1+1+1+1) on the posteriorAbd. V 0.75 times the tergite length. Ventral
side. Trochanteral organ on leg Il with 10-11 chaetotaxy of the anal lobe as in Fig. 21. Ventral
setulae forming roughly a V. tube with 3+3 laterodistal and 2 posterior setae.
Furca with 3 posterior and O anterior setae (Fig
Remarks P. bohemicawas formerly known 22). Mucro r separated from the dens, bidentate,
only from the Czech Republic, Austria and Bul- with a lamella. Tibiotarsi -1l with 20,20,22 setae
garia (Bedos & Fjellber@011). The Hungarian (Fig. 23). Empodium about half the length of the
specimens basically fit the description by Rusek claw.
(1979), but the chaetotaxy of Ant. II-Ill clearly
differs from Rusek'’s illustration. Furthermore, in Remarks According to the Fauna Europaea
our specimens one of the 3 accessorial setae at th@atabase (Potapov & Fjellbe211),F. marchi-
base of the anterior trichobotria on Abd. IV is cusis present in many European countries includ-
nearly smooth (D1, Fig. 10), whereas all theseing the southern areas. Compared to specimens
setae appear fan-shaped in Rusek’s Fig. 4. Thdrom Israel (Kaprus & Neo 2003), our specimens
taxonomic significance of these differences re- differ in the number of setae on the dens and on

mains open. the laterodistal part of the ventral tube. They
conform however, to redescription by Potapov
Folsomides marchicugFrenzel, 1941) (2001).
(Figs. 12-23)
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Figures 12-16Folsomides marchicu42 = Dorsal head chaetotaxy, 13 = Labrum; 14 = Ventral chaetotaxy of Ant. |-l
15 = Maxillary outer lobe with 3 sublobal hairs, 16 = Labiurmentral view withmodified thick finger-like projection (arrow)

Figures 17—20Folsomides marchicud,7 = Th. Il — Abd. Ill, Abd. V, pattern of sensillae (dotted circle) and
microsensillae (circle), 18 = Mesothorax dorsomedi@l;= Abd. 11l dorsomedial; 20 = Abd. IV dorsomedial

93



Winkler, Korda & Traser: Rare and little known Collembola species from Hungary

Figures 21-23Folsomides marchicu®1 = Ventral chaetotaxy of anal lobe, 2Furca; 23a—c = Chaetotaxy of Tita I-IlI
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