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In Memoriam Prof. Istvan Andrassy
(1927-2012)

stvan Andrassy the world renowned Nematode He got his first job at the Hungarian Natural
taxonomist, founder and life-long editor of O- History Museum, Budapest but in 1952, by invita-

puscula Zoologica, Budapest, gently passed awaytion of Endre Du

on 4th August, 2012 at the age of 85. He will be

remembered for his outstanding contribution to

the evolutionary classification and taxonomy of

nematodes and not least for his enormous influ-

ence on nematode ecology.

Istvdn Andrassy was born on 05 May, 1927 in
Szolnok, Hungary. He graduated from the Ciszter-
ci Szent Imre High School, Budapest in 1946 and
continued his studies at the Pazmany Péter (later
E6tvos Lorand) University, Budapest graduating
as a “"licensed museologist” in 1950.
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Apart from his scientific research Dr. And- nematodes of Hungary (Nematoda errantia )-llI
rassy was an adjunct university teacher as well.between 2005-2009.
He actively participatedh the teaching of syste-
matic zoology courses at ELTE University and  Although Prof. Andrassy was reserved by na-
supervised several MSc and PhD theses. Recogniture he held several scholarly positions. He was
sing these teaching activities he was granted arthe Editor-in-chief of the Hungarian scientific
honorary full professorship by the Eétvos Lorand journal “Allattani Kézlemények” for 40 years and
University in 1974. between 1987 and 1993 he was one of the editors
of the Acta Zoologica Academiae Scientiarum
The Hungarian zoologists hugely appreciated Hungaricae as well. He was one of the founders
their internationally renowned colleague Istvan and lifelong editor of Opuscula Zoologica, Bu-
Andrassy. In the university department where hedpaest. However, he not only edited the scientific
worked for some 60 years, he has had a cordiajournal of the Department of Systematic Zoology
collegial relationship with everyone. He helped and Ecology of ELTE University but was also a
anyone who needed it and his moderate opiniongrolific author publishig here 70 taxonomic and
were always welcomed in shaping the educationalfaunistic papers. Moreover, Prof. Andrassy de-
or scientific goals of the department. scribed in theDpuscula Zoologic&222 new spe-
cies group taxa and 47 new genus group taxa
Prof. Andrassy’s research was focused on evo-making this journal an excellent source of nema-
lutionary systematics, taxonomy, and the ecologytode taxonomy.
of terrestrial Nematodes. He was one of the most
influential nematode sysiatists and founder of The impressive scientific opus of Prof. And-
the widely used evolutionary classification of the rdssy has been recognised by many awards, such
order Dorylaimida. However, he was also an en-as the Skrjabin Medal by the Soviet Union Aca-
thusiastic taxonomist; he authored some 660 Ne-demy of Sciences in 1983, the Hungarian Acade-
matoda taxa including 56 families and higher my Prize and the Huzella Prize by the Hungarian
groups and 126 genera of which the last descrip-Biological Society in 1987, the Gelei Prize of the
tions (more than 10 species new to science) werdHungarian Biological Society in 1998 and the
published in 2012. Honorary Membership of the Society of Nemato-
logists in 2007. His international recognition is
During his long scientific career Prof. Andras- also demonstrated by more than 60 taxa being
sy has authored more than 230 publications in-named in honour of him.
cluding several keystone books such &sdiu-
tion as a Basis for the Systematization of Nema- Certainly, Prof. Istvdn Andrassy will sadly be
todes (1976) and Klasse Nematoda (Ordnungen missed by his students, colleagues, and friends
Monhysterida, Desmoscolecida, Araeolaimida, both in Hungary and abroad.
Chromadorida, Rhabditidd) (1984). However,

the coronation of his lifelong work was the pub- Klara Dézsa-Farkas, Csaba Csuzdi
lishing of the three volume, 1622 pages book on ) &
the Hungarian free-living nematoddsrée-living Arpéd Berczik
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Hibernian reports of a new Franco-lberian worm (Oligochaeta:
Megadrilacea: Lumbricidae)

R.J.BLAKEMORE!

Abstract. A continental European earthworkKenleenus armadasp. nov., is newly described from an introduction to a farm
in Dublin, Ireland. Previouslyrecognized as AquitainiaRrosellodrilus amplisetosuBouché, 1972, the morphology and
molecular characteristics rather indicate it as a taxon nesgi¢émce. Its description hasqrered revision of all proselloiid
genera including Algerian subgendsighrebiellaBaha & Bera, 2001 that is a permaneilyalid homonym, hereeplaced with
Cadaneranom. nov. A revised checklist is appended that héltislobophora festadRosa, 1892 as species incertae sedis
pending review of th&Cadaneratype. This report brings the total earthwsr known from Britain & Irland to 72 species,
including a new record of cosmopolitRithemera bicinctgPerrier, 1875) (Megascolecidag)rint Dublin’s Botanic Gardens.

Keywords. Alien exotic earthworms, new species, dred, Europe, Mediterranean, DNA barcode.

INTRODUCTION as ‘Helodrilus (Allolobophorg festaé by Micha-
elsen (1900: 486). However, Zicsi (1985: 284)
elody & Schmidt (2012) recently reported reviewed type material and excluded it from
Prosellodrilus amplisetosuBouché, 1972  Helodrilus Hoffmeister, 184%ecause of its U-
as an introduction to Ireland, supposedly from Shaped nephridial bladders [Cs. Csuzdi pers.
Aquitaine France, and attributed its increasedcOmMmM. 2% Nov., 2012, although Csuzdi (2012:

range to global warming. Placement of these Nttp://earthworm.uw.hu/  index.php) again has

specimens sent to the author required revision of“feStaf therel. In contrast, Qiu & Bouché (1998d:

hap : . 196) maintained féstai (Rosa, 1892)" inHelo-
the Franco-lberian genudrosellodrilus Bouche o\t “according to Omodeet al. (2003:
1972. Originally comprised of about a dozen

. : X 458) and Omodeo & Rota (2008: 72, fig. 5),
species, Qiu & Bouché (1998c) proposed 16 neW“fes)tai’ and its four subspeci(es belong F?r%- :

species or subspecies with a few others ranSygiagrilys (although | can find no report of its

ferred to two newly erected subgenera that thengpspecies nor theiPtosellodrilussp. n.”). Most
raised the fotal t@a. 30 (sub)species. Baha & recently, Blakemore (2008a: 16) held it in its
Berra (2001) described one further species andpriginal state asAllolobophora festa&kosa, 1892
proffered: “splitting the genuBrosellodrilusBou- species inquirendurfef. Appendix 1).
ché 1972 into two subgenera: the nominal one,
including the species living in southwestern  Three other taxa Baha & Berra (2001) thought
France, and a new subgenus inhabiting Maghrelsimilar to Maghrebiella were already placed by
and Sardinia.” Oblivious to previous subgenera, Qiu & Bouché (1998b) in genuSumenescolex
they proposed the nanidaghrebiellabut its type  Recent accounts of these genera by Blakemore
was not explicit, possiblyProsellodrilus dou- (2004, 2008a) questioned some of these inclu-
mandjii Baha & Berra, 2001 or the other species sions and suggested that &tosellodrilus sub-
they provisionally included:P. (M.) festdi (sic = genera required revision. Here all three subgenera
Allolobophora festa®kosa, 1892). are reviewed and elevated with some species
redistributed. A checklist of revised taxa is ap-
Originally found in Tunisia (most likely by pended (Appendix 1) along with mtDNA COI
introduction) but soon recognized as abundant ongene barcode for the new species (Appendix 2,
Sardinia (Rosa 1893), this taxon was maintainedplus http://blast.ncbi.nim.nih.gov BLAST results).

Dr. Robert J. Blakemore National Institute of Biological Research (NIBR), Incheon 404-708, Koreagl:Em
rob.blakemore@gmail.com.
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TAXONOMIC RESULTS KenleenusQiu & Bouché, 1998 stat. nov.

MaghrebiellaBaha & Bera, 2001 is a perma- Diagnosis As for Prosellodrilus but small
nently invalid junior homonym oMaghrebiella <100 mm and setae separate (or ‘loosely’ paired).
Lacourt 1988 (Hymenoptera) (see Nomenclator Prostomium prolobous to tanylobous. Dorsal
Zoologicus: http://uio.mbl.edu/NZ/) thus a re- pores from 4/5(6/7) (or newly 7/8 ike. armadas
placement name is required. The na@a&anera  sp. nov.). Clitellum some of 19-29(30). TP
nom. nov. (feminine) is newly provided based on some of 19-23. Spermathecae paired in (12/13)
a noun in apposition of a variety of oran@dt(us  13/14-14/15. Calciferous glands variable, absent
sinensisL.) cultivated in both Spain and Algeria or in some or all of 1410, 11,12—14 with dilations
(hence a possible route of its introduction and;y 10 or 11 (or sometimes in 13 in type afel.
distribution). The type-species is here fixed as 5ymadag. Nephridial vesicles U-shaped sharply
Prosellodrilus doumandjiBaha & Berra, 2001  oeq and reclining almost their whole length
smclg ”,:g_' a}utrl[o;s merely state that “the Same4irin.like) without bulbs (as in sonRrosello-
applies for. festal. drilus). Typhlosole bifid.

Revision of Genera EumenescolexQiu & Bouché, 1998 stat. nov.
(chronological)
_ . _ Diagnosis Lumbricidae. Size 37-112 mm. Se-
ProsellodrilusBouché, 197Zensu stricto tae closely paired. Dorsal pores from 10/11-13/14
_ _ . , i (cf. Cadanera. Clitellum some of (21)22-36.
Diagnosis (Following Qiu & Bouche, 1998c  Tp jn some of (23)25-33. Spermathecae paired in
cf. Baha & Berra, 2001: 90, tab. 1). Lumbricidae. 11/12_13/14, 12/13/14 or just 13/14. Calciferous
Small to large size (48-232 mm). Unpigmented gjands in 10-14 with diverticula in 10 (as in
(mostly). First dorsal pore 4/5-9/10(12/13). Setaecadanera cf. Prosellodrilug. Nephridial vesicles
closely paired ¢f. wide in Kenleenug Clitellum fish-hook or J-shaped (longest arm proximal

in some of 19-32. TP in some of 21-28. \yithout bulbcf. Prosellodrilug. Typhlosole pin-
Spermathecae paired or multiple in 12/13-13/14 15¢e (“laminated” in proclitellatus unclear in

or 13/14-14/15. Calciferous glands in 11-14 with simpley.

dilations in 11 and sometimes in 13 tab. (n 10—

14 with diverticula in 10 inCadanera and Cadaneragen. nov.
Eumenescolgx Nephridial vesicles vary: J- or U-

shaped often (but not always, despite Qiu & Nom. nov. proMaghrebiella Baha & Bera, 2001 (non

Bouché’s claim which differs from their figures!) Lacourt 1988, Hymenopterajenus inquirendum.

with a proximal bulb, at least after anterior; never ] ) )

digitoid (as inPyrenodrilug. (Seminal vesicles in Diagnosis As for Prosellodrilus[setae closely
11 & 12). Typhiosole bifid or trifid/multiple. paired (f. Kenleenup dorsal pores from 4/5/6,

spermathecae paired in 13/14/15 (cf. 12/13/14 in
Eumenescolexand festag, but small (<55 mm)
and calciferous glands in 10-14 with diverticula

: : . . in 10 (as in Eumenescolexf. 11-14 in Pro-
Diagnosis As for Prosellodrilus(size 35-335 sellodrilus and in festag]. Clitellum 23,24-33.

mm; setae closely paired; dorsal pores from 4/5—1p 59 31 Nephridial vesicle form unreported
9/10; caIC|ferou's_gIands_ 11-14 with d_|Iat|ons _|n (henceinquirendun). Typhlosole bifid (or trifid
11), but nephridial vesicles (except in anterior or sometimes absentd. cylindrical in festag.

segments) digitoid or sometimes ocarina-like with (Seminal vesicles four pairst. two in festa@.
meatus opening ventrally (or nidasoanus me-

sially) into basal bulb. Typhlosole bifid or tri- Remarks Allolobophora festadRosa, 1892 is
fid/multiple. now heldincertae sedigAppendix 1), whereas

PyrenodrilusQiu & Bouché, 1998 stat. nov.
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Prosellodrilus (Kenleenuys occidentalis Qiu & northern Spain with a few Mediterranean records
Bouché, 1998 (?#r. amplisetosusensu Soutet [e.g. southern Italy and, according to Omodeo &
al., 1991) is possibly congenic, despite its wide Rota (2008: 72), Catalonia — although | cannot
setae, by virtue of calciferous diverticula in 10 — find this latter report, there is one from adjacent
these placements depentlaipon determination Valencia]. GenuCadanerais from Algeria (im-
of the type-species’ nephridial state (see Tab. 1). ported?) ¢f. festaein Tunisia and Sardinia). Souto
et al. (1991) found Prosellodrilus amplisetostis
Distribution of Genera as a human-mediated introduction to La Corufia
(Galicia, Spain) — this same material (really?)
GenusEumenescoleis from Provence (Mau- later described aBr. occidentalisQiu & Bouché,
res, France), Corsica, Sardinia, Campania (Italy)1998 extending the generic range past the
and Valencia (Spain); Qi& Bouché’s other ge- Cantabrian Cordillera (although likely introduced
nera are mainly from Aquitaine region of SW to Spain too), and Krougét al. (2007) reported
France, the Pyrenees and the Basque region int®r. amplisetosufrom Dijon in central France.

Table 1.Contingency table of ‘Prosellodrilid’ genehaving spermathecal pores ca. 11/12-14/15

Genus Setae Nephridial vesicles Ca Glands Typhlosole
Prosellodrilus | Close J- or U-shaped (bulb) 11-14 dilated 11 (& 13 Bifid-trifid/multi
Pyrenodrilus | Close Digitoid/ocarina 11-14 dilated 11 (& 13) Bifid-trifid/multi
Kenleenus Wide U-shaped (no bulb) Variable  (10,11-13,14jifid
dilated in 11 (& 13)
Eumenescolex Close J-shaped (no bulb) 10-14 diverticula in 1Q Pinnate (always?)
Cadanera Close? ? 10-14 diverticula in 10 Bifid (always?)
Description of a New Species rent specimens were reported as common on ur-
ban “Airfield farm” Dundrum in County Dublin
Kenleenusarmadassp. nov. (53°14'N, 6° 14'W, 75 m elevation).

(Figures 1-2) . . :
Etymology Noun in apposition, alluding to

Prosellodrilus amplisetosuSoutoet al. 1991: 79, fig. 12, Spa_nish _and Frel’l(_:h ArmadaS_ of 1588 and 1779
Keith & Schmidt 2012; Melody & Schmidt 2012 — having slight historical connection of these count-
identifications revised herein. ries (whence the species is presumed to originate)

_ _ _ with Britain & Ireland, albeit introduction of this
Material examinedH, holotype (Natural His-  worm is presumably more recent.

tory Museum London NHMUK 2012.96), figured
(Fig. 1) and dissected plus DNA sampled (Appen-
dix); P1 (NIBR INV0000261271) figured (Fig. 2)
and bisected;P2 (NHMUK 2012.97); P3-P5

Description In life, a rosy, pinkish colour due
to sub-cutaneous capillaries. Preserved, an unpig-

paratypes in formalin inspected (NIBR INV mented pale yellow, dorsal vessel intermittently

. ; , visible; clitellum white. First and last segments
0000261272). Specimens mainly matures, in two ;! .
batches sent) by % Schmidt fromyDuinﬁ“’ZQct. are slightly striated. LengtH 35 mm,Psca. 40—

2012: one set of three (#1) ethanol preserveél, thé® (all appear somevx_/hat contracted). Segn1€|nts
other (#2) fixed in formalin. Earlier specimens 165,P1 154. Prostomium small, closed epilobous.

(topotypes) as'Pr. amplisetosus sent by Olaf  Setae widely paired, some slightly irregular in
Schmidt to Emma Sherlock in NHMUK London. anterior and after clitellum. First dorsal pore 7/8.
First found from near Dunleer, County Louth, a Nephropores not readily visible (possibly in b
single specimen sampled ®ctober 2006 in the lines from internal inspection). Spermathecae
National Museum of Ireland (Dublin NHM) (O. 13/14/15 ind lines. Female pore indistinct as slits
Schmidt pers. comm. T0April, 2010). The cur- lateral ofb setae on 14. Male pores in 15/16 la-
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teral of b lines within tumid lips. Genital tumes- SubspeciesKe. am. hexathecosuBouché, 1972
cences aroundb on 11 and 13H) or just on 13  was for the first time formally described and distin-
(Ps plus unilateral on 11lhs in one and 14rhs in guished from its nominal subspecies by Qiu &
another). Clitellum %219-28,%229. Tubercula pu- Bouché (1998c: 40, fig. 3ab. 4) on its epilobic
bertates (TP) flared, mostly in 20-21 but slight prostomium, first dorsal pore in 4/5, spermathecal
lateral bands extend inth9 and/or 22. Segment pores simple irc (described) or in migt—d lines
22 is slightly expanded vemally in two paratypes. (figured), clitellum in 19-27 and TP in 19-21 with
Internally H, P1), septa stronger to 8/9/10. genital papillae in 14 & 20. Despite its name, rather
Hearts 7,8-11. Testis free and iridescent in 10 &than six only four spermathecae occur in this sub-
11. Seminal vesicles small and difficult to see, species from Qiu & Bouché (1998c) with six pos-
apparently weak anteriorly in 11 & 12 iH, sible inPr. am. amplisetosus
possibly also in 10 ifP1l. Ovaries as long egg-
string in 13, small ovisacs seen anteriorly in 14.  Possibly the current taxon only merits subspe-
Nephridial bladders difficult to discern in anterior, cific status too, nevertheless morphological differ-
possibly sausage-shaped, after about segment 16nces presumably exclude additions by Setital.
they are tightly U-shaped (almost like blunt hair- (1991) that perhaps came closerKe. armadas
pin) without pronounced terminal bulb. Calcife- albeit these same specimens (“Ce taxon a eté ini-
rous glands in 11-13, less dilated in 12, with sometialement identifié commérosellodrilus amplise-
incursion into 10 and 14 (so range within 10-14). tosus amplisetosySoutoet al, 1991) [sic]" — Qiu
Oesophagus dilates in 15 to crop in 16 and mus& Bouché 1998c: 45) were apparently redescribed
cular gizzard in 17-18 (septum 17/18 to its mi- asPr. occidentaliQiu & Bouché, 1998 that “differs
driff). Typhlosole bifid (like an inverted T-shape) by the position of the dorsal pore, absence of lon-
from around 21. Gut contains mainly colloidal gitudinal striations on peristomium, the form of the
mucus (specimens stored and starved before preclitellum, the well developed male pores and the
servation?). No obvious parasites. DNA in Ap- calciferous glands with diverticula in 10he last
pendix. character is exceptional in the genu?rof
sellodrilug” (translation of Qiu & Bouché 1998c:
Remarks Prosellodriluslike species known to  46). Data and discrepancies are summarized in
have clitella in 19—29 (or 20-28) afrosellodrilus  Table 2.
biserialis and Pr. proporusor Kenleenus ampli-
setosusand Ke. ticalus possibly alsoCa. occi- DISCUSSION
dentalis Of these, those with TP in or near 20-21
are: Pr. proporus Ke. amplisetosuand Ca. occi-  Of 23,000 Annelida with 10,000 Oligochaeta and
dentalis. However,Pr. proporusin Qiu & Bouché 6,000 Megadrilacea, the Family Lumbricidae
(1998c: 42, fig. 5, tabs. 1, 2) differs frdfe. arma-  from a total of about 1,130 names (~17% of
das in having a prolobous prostomium; female megadriles) has about 670 valid species with
pores anteriorly on 14 in setal lines (hence its another 55 or so uncertain shared amongst 63 ge-
specific epithet); clitellunin 20-29,30; TP in 20—22 nera (see Blakemore 2008a). Justification of lumb-
inclusive; spermathecae in 13/14/15 dnd (de- ricid genera on their negbial vesicles has pre-
scribed) ord and above (figured) that are simple or cedent from, for exampl&iseniaMalm, 1877 and
doubled or sometimes tripled, and also by virtue of Eiseniella Michaelsen, 1900 that are usually de-
characteristics of its péridial bladders. BotliKe. scribed with sausage-shaped bladders vitigeno-
amplisetosusand Ca. occidentaligliffer according  ides Gates, 1969 from North American has U-
to their prostomia, doas pore commencement and shaped bladders — this being all that morpholo-
apparently on genital papillae and tubercula puber-gically separate&isenoides carolinensislichael-
tates. Nephridial bladder and calciferous gland de-sen, 1903 fronkisenia koreangZicsi, 1972) and
tails appear variable in these two taxa despite beingimilar new species in Korea (see Blakemore &
critical even for generic placement (see Tab. 2).Park 2012).
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Table 2.KenleenuandProsellodrilusspecies after Qiu & Bohe (1998c) and pers. obs.

Character Ke. armadasp. nov. Pr. proporus Ke. a. amplisetostis
Length (mm) 35-65 58-95 40-60
Segments 154-165 112-236 (or 262? 142-173
Prostomium Epilobic, closed Prolobic Prolobic (or open epilobic*)
Setae Widely paired (= separate) Closely paired Separate
Ratio aa:ab 4:1 31 2:1 (or 4:1%)

| T dorsal pore 718 718 (5/6%)6/7
Female pores Lateral bfon 14 Anterior of (Anterior of b*)
Spermathecal 13/14/15 ind 13/14/15n cd, (12/13)13/14/15 i lines,
pores simple or double simple or double
Papillae in ab 10(11 Ihs) and/or 13(14 rhs) 13, 14 &15 (13, 14, 20 & 22%)
Clitellum 19,%219-28,%29 20-29,30 19-28 (or 19-28,29%)
TP (1219)20-22 (mostly20-21) 20-22 19-%22 (or ¥£19-22%)
Nephridial U-shaped (indistinct in anterior) J-shaped often with | U-shaped (or J-shaped*)
bladders without bulb bulb at base without bulb
Spermathecae Round in 14 and d&ired Pyriform, simple or | Simple pair (or variable, double

double (triple)

sometimes extra in 13%)

Seminal vesicles

(10) 11 & 12 weakly develops

ed 11 &12

11 & 12 (racemose*)

Ovisacs in 14

Weak

Well developed

Small or absent

Ca Glands 10,11-13,14 dilated in 11 & 13 11-14 dilated in 11\&riable, absent or in (10),(11)
13 12-14 with dilation in 13 (or
11-13 with dilation in 11%)
Gizzard 17-18 17-18 17-18
Typhlosole Bifid or T-shaped from 21 Bifid from 21/22 Bifid from 21/22

*Additional information from Soutet al. (1991) — but see Discussion 6a. occidentalis

td=lalal-RET oo

BerrmA=r0

Figure 1-2.1 =Kenleenus armadasp. nov. Holotype, ventral view of body atldrsal view of prostmium; spermathecae and
calciferous glandm situ, actual setal ratios on segment 12. [Boxed is X@rgament of nephridia in 19rhs and ca. 40rhs].
2 =Ke. armadas”1, lateral view of body and dorsal view of prositam. DP — dorsal pores; FPtubercula pubertates.
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It was noted that athecal worms in genus gave a segmental range of 60 adults but only list-
Bimastos Moore, 1893 in America when pre- ed six types and no other species. Claimed earlier
served may superficially resemiRrosellodrilus  from the same site by Baha (1997) wemdicb-
during description of another similar but athecal drilus caliginosus (sic = Aporrectodea caliginosa
lumbricid, Eisenia anzadBlakemore, 2011 from spp-complex includind\. borellii), Allolobophora
Japan (see Blakemore & Grygier 2011). As chlorotica, A. rosea(= Aporrectodea roséa A.
already notedHelodrilus Hoffmeister, 1845 was minuscula (sic = Murchieona minuscula A.
characterized by lack of nephridial bladders, but molleri (= Eophila moller), “Helodrilus antipai
these were intermittent irHelodrilus hachiojii (Michaelsen, 1891)” (sic Proctodrilus antipag
Blakemore, 2007 also from Japan, with the extentOctodrilus complanatysEiseniella tetraedraand
of reduction of bladders probably no less subjectiveMicroscolex phosphoreuglus anAmynthassp.”
than cut-off for whether setae are closely or widely (this oriental genus was mistakenly classed as a
paired, despite this being a key character for lumb-“cosmopolitan taxon, native of India™). All these
ricids. common exotic species (Blakemore 2010) give

more weight toCadanera doumandjisimilarly

The new Franco-lberian specidée( armaday  being a non-endemic introduction rather than an
introduced directly or indirectly to Ireland raises the endemic worm as thought by Omoded al.
total of earthworm species from Britain and Ireland (2003: 463).
to ca. 72 taxa (Blakemore 2008b), including cos-
mopolitan megascoleciddmynthas corticis(Kin Melody & Schmidt (2012) discoveredPfo-
berg, 1867) andithemera bicinctaPerrier, 1875)  sellodrilus amplisetostighere aKe. armadasp.
from Dublin Botanic Gardens (material in Tokyo nov.) with its range extension inferred as due to
National Museum sent by Dr Olaf Schmidt of ‘global warming’. However, recent and historical
University College Dublin to the author for iden- trade are likely routes of introduction to Ireland
tification in 2011). Alsokindly sent by Dr Olaf and, moreover, soil temperature is more equable
Schmidt were an unidentified “monster” specimen at depth, it being a subsoil species. Aside from
from grassland in Dublin Airport (courtesy of legendary “Mil Espaine” or archaeological evi-
Alice D'Arcy, University College Cork, NHMUK  dence of tribal “Brigantes” and Roman occupancy
2012.98) with clitellum 49-65 having two sets of (e.g.at Drumanagh near Dublin), Aquitaine was
female pores, displaced male pores and asymhistorically linked with Anglo-Norman dominion
metrical markings; plus three specimens (NIBR until the end of the Hundred Years’ War in 1453
INV0000261273) from Tomnafinnogue Wood, and much Bordeaux wine at least was imported.
from Waterford and Dublin’s Botanic Gardens of Transportation of species to Algeria (from Spain
Dendrobaena attemgMichaelsen, 1903) that was and/or Sardinia?) was possibly with citrus trees/
also recently discovered in New Zealand (Blake- root stocks, as is suggested @a. doumandjii
more 2012).

Kenleenus armadaappears particularly simi-

Type specimens ofCadanera doumandjii lar to what Soutet al. (1991) had reported a®."
(Baha & Bara, 2001) were found “in an orange amplisetosusin Spain that they noted differed
plantation on hydromorphic soil” possibly with somewhat from the original description, as well as
soil moisture due to drainage or irrigation. Previ- with that presented in Qiu & Bouché (1998c) (see
ously, Baha (1997) had recorded other specieslab. 2), based on material which became types of
from the same site, but collected at different timeswhat Qiu & Bouché (1998c: 45, fig. 8, tab. 4)
with different methods to those used in Baha & redescribed (quite differently!) aBrosellodrilus
Berra (2001). They saiB. doumandjiispecimens  occidentalis here provisionally placed in genus
numbered 500 — a large population and coinciden-Cadaneraas Ca. occidentalidue to its calcifer-
tally the same number as identified by Baha ous diverticula in segment 10. Considerable dis-
(1997: 252) from the whole of Algeria — and they crepancies between these two sets of authors’
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descriptions of what are supposed to be the sam8LAKEMORE, R.J.(2008b):Checklist of earthworms of

specimens (with regards to Sowgbal. 1991 vs.
Qiu & Bouché 1998c, respectively) include:

1/. Prostomium (epilobousgs. prolobous); 2/.
Dorsal pores (5/6/7 vs. 4/5); 3/. Female pore lo-
cation (lateral ofb vs. anterior ofb); 4/. Sper-
mathecal pore location (ohvs.in ¢); 5/. Clitellum
(19-28,29vs 19-%229); 6/. TP (¥219-2%s. just

20-21 as figured); 7/. Genital tumescences (13 &

14, 21, 22vs. 13, 22: 23"? or figured in just 13
and 22); 8/. Nephridial form (J-shaped U-

shaped); 9/. Calciferous glands (11-13 dilated in

11 vs. ¥210-14 with diverticula in 10! and dilated

Britain and Ireland after Sims & Gerard (1985,
1999) In. BLAKEMORE, R. J. (Ed.) A Series of
Searchable Texts on Earthworm Biodiversity, Eco-
logy and Systematics from Various Regions of the
World. 3° Edition. [Online: http://www. annelida.
net/earthworm/Britain%20&%20Ireland.pdf].

BLAKEMORE, R. J. (2010): Cosmopolitan Earthworms

— an Eco-Taxonomic Guide to the Peregrine
Species of the Worldd" Edition. VermEcology,
Yokohama, Japan p. 850, figs. 250.

BLAKEMORE, R. J. (2012): On Schmarda’s lost worm

and some newly found New Zealand speciesir-
nal of Species Researct(?): 105-132.

in 13); 10/. Spermathecae (variation and dupli- g, sxemore, R.J, GRYGIER, M. J. (2011): Unravelling

cationvs.simple paired).

Original authors are invited to reconfirm their
respective descriptions.
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APPENDIX 1

Species Checklist
(alphabetical and annotated)

Although there seems no rational system in the
order of taxa in Qiu & Bouché (1998c), their
Tables 2—4 have what | take to be the type-species

extension of an endemic soil decomposer with a of syubgenera as first entries; but since explicit de-

distinct trophic positionBiology Letters,8: 956—
959.

MICHAELSEN, W. (1900): Das Tierreich 10: Vermes,
Oligochaeta. Friedlander & Sohn. p. xxix+575, figs.
13.

Rosa, D. (1892): Descrizione dell’Allolobophora
festae nuova specie di LumbricidBolletino dei
Musei di Zoologia ed Anatomia comparata della R.
Universita di Torino,7: 1-2.

Rosa, D. (1893): Revisione dei LumbricidMemorie
dell’Accademia delle Scienze di Torin@)43:339—
476.

Qu, J. P, BUCHE M. B. (1998a): Révision des
taxons supraspécifigues de Lumbricoid&mncu-
ments pédo-zoologiques et intégrologiqueesl. 79—
216.

Qiu, J. P, BUcCHE M. B. (1998b): Eumenescolex,
nouveau genre de Lumbiilae (Annelida, Oligo-
chaeta). Documents pédozoologiques et intégro-
logiques 4: 3—7.

Qiu, J. P, BUCHE, M. B. (1998c): Révision du genre
Prosellodrilus Bouché, 1972 (Oligochaeta : Lumb-

signations are not found in this paper, they may
have been fixed earlier (see Blakemore 2004: 111
or 2008a: 60.) and are as given herein. In their
Prosellodrilini tribe, Qiu & Bouché (1998d: 184)
include ItalobalkanionaMrsic & Sapkarev, 1988
(type-species:Eophila pyrenaicoidesSapkarev,
1977) that is comparable to botbophila and
Karpatodinariona(see Blakemore 2008a).

CadaneraBlakemore, 2012 nom. nov. pMagh-
rebiella Baha & Berra, 2001 (preocc.). (Type-
species Prosellodrilus doumandjiiBaha &
Berra, 2001, new designatiomf. A. festae
Rosa, 1892).

Ca. doumandji{Baha & Berra, 2001: 88). Comb.
nov.; species inquirendunjPossibly it belongs
in Eumenescolex, Prosellodrilusr Pyreno-
drilus depending on its nephridia].

?Ca. occidentalis(Qiu & Bouché, 1998c: 45)
(nonoccidentalisMichaelsen, 1922, nec Graff,
1957). Comb. novspecies inquirendunfPro-
bably to be returned téenleenup

ricidae); description de 16 taxons noveaux pour la EumenescolexQiu & Bouché, 1998b: 4 [some-

science. Documents pédozoologiques et intégro-
logiques 4: 37—64.

Quu, J. P, BUCHE, M. B. (1998d): Liste classée des
taxons valides de Lombriciens (Oligochaeta :
Lumbricoidea) aprés I'etwdes cinquieme d'entre-

eux.Documents pédozoologiques et intégrologique,

4: 181-200.

SouTo B. F., MARINO, F., BRIONES M.J.I. & Diaz
CosiN D. J. (1991): Contribucion al conocimiento

times mispelt “Emumenescolex”]. (Type-spe-
ciesEumenescolex heidetly original design-
nation Qiu & Bouché, 1998b: 4).

Eu. emiliaeQiu & Bouché, 1998b: 5.

Eu. gabriellaegabriellae(Omodeo, 1984: 118)
[formerly Eiseniona gabriellap

Eu. gabriellae gallurae(Omodeo, 1984: 120).
[Qiu & Bouché (1998b, d) overlook this sub-
species].

de los lumbricidos (Oligochaeta) de la Peninsula Eu. heidetQiu & Bouché, 1998b: 4.

Ibérica. IV.Prosellodrilus amplisetosudova Acta
Cientifica Compostelangioloxia), 2: 79-82.

Zicsl, A. (1985): Uber die Gattungetelodrilus Hoff-
meister, 1845 undProctodrilus gen. n. (Oligo-
chaeta: Lumbricidae)Acta Zoologica Academiae
Scientiarum Hungaricae1: 275-289.

128

Eu. pereli(Bouché, 1972: 458) [origionallillo-
lobophora pereliand as in Qiu & Bouché
(1998b) and by Omodeo & Rota (2008: 71),
yet quoted as Allolobophora (sensu lato)
perelae(correction properel) Bouché 1972”
by Baha & Berra (2001: 90) (noperelae
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Kvavadze, 1973). The change to “perelae” is Pr. proporusQiu & Bouché, 1998c: 42.

most likely invalid albeit Dr Tamara Perel is
female and the previous genus was feminine;
cf. antipaeandfestaeherein and in Blakemore
(2008a, 2010)].

Eu. proclitellatusPerez-Onteniente & Rodriguez-
Babio, 2004 59 [from Valencia, Spain and not
included in Blakemore (2004), for obvious rea-
sons].

Eu. simplexZicsi, 1981: 177) (from lItaly; origin-
nally asAllolobophora(s. lat.)corsicana sim-
plex later transferred as a subspecies of the
Scherotheca corsicangPop, 1947) species-
complex that has many invalid names; Omo-
deo & Rota (2008) say it “fits only partially
the diagnosis of the genusymenescolg¥.

KenleenusQiu & Bouché, 1998a: 188, 1998c: 60
[misspelt “Kenlnus” by Qiu & Bouché, 1998a:
187 and variously as “Keeleenus” or “Kel-
leenus” in Qiu & Bouché 1998: 269]. (Type-
speciesProsellodrilus amplisetosus ampliseto-
susBouché, 1972).

Ke. amplisetosus amplisetodBeuché, 1972: 244.

Ke.amplisetosus hexathecodBsuché, 1972: 246
(validated by Qiu & Bouché, 1998c: 40).

Ke. armadaslakemore, 2012 sp. nov.

Ke.ticalusQiu & Bouché, 1998c: 44.

ProsellodrilusBouché, 1972: 231. (Type-species:
Prosellodrilus idealisBouché, 1972).
albus Zicsi & Csuzdi, 1999: 1000 [from

France; Haute Garonne, Audressein; Gaa-

ladrilus (Cataladrilus) albusQiu & Bouché,

1998: 78].

Pr. biserialis Bouché, 1972: 88 [mispelt “bise-
arilis” in Qiu & Bouché (1998c: 61), formerly
Pr. fragilis biserialis non yernosvitov, 1937].

Pr. calcicolusQiu & Bouché, 1998c: 54 [emend.
Blakemore (2008) of originalcalcicold’ (sic)].

Pr. dactylothecufiu & Bouché, 1998c: 58.

Pr. dipterusQiu & Bouché, 1998c: 55.

Pr. elusatusBouché, 1972: 88 (sometimes mis-
spelt “elisatus”; formerlyPr. fragilis elusatuk

Pr. idealisBouché, 1972: 232.

Pr. ombrophilusQiu & Bouché, 1998c: 46.

Pr. praticolus Bouché, 1972: 234 (emend. from
original “praticola”).

Pr.

Pr. psammophiluQiu & Bouché, 1998c: 47 [syns.
Pr. psammophilus magnu®iu & Bouché,
1998c: 48; Pr. jamiesoni Qiu & Bouché,
1998c: 49; Pr. arenicolus Qiu & Bouché,
1998c: 56 [emend. Blakemore (2008) of ori-
ginal “arenicold (sic), mispelt “arericola” by
Qiu & Bouché (1998c: 62, 184) with clitellum
miscounted compared to Qiu & Bouché
(1998c: fig. 18)]; synonyms gésammophilus
as per Csuzdi (2012)].

Pyrenodrilus Qiu & Bouché, 1998a: 187; 1998c:
60. (Type-specieProsellodrilus fragilis fragi-
lis Bouché, 1972).

Py.alatusBouché, 1972: 242.

Py.biauriculatusBouché, 1972: 241.

Py. bidasoanu®iu & Bouché, 1998c: 53 (emend.,
named bidasoana after River Bidasoa thus
latinized patrticiple changes to agree in gender).

Py. fragilis Bouché, 1972: 238 [misspelt “fra-
gilus” in Qiu & Bouché (1998c: 37)]. [Note:
Csuzdi (2012) ha®r. biserialis and Pr. Elu-
satusin synonymy ofPy. fragilis this not fully
accepted here based on their present generic
reassignments].

Py. hyperopteru®iu & Bouché, 1998c: 52.

Py. matoiQiu & Bouché, 1998c: 57. [AsP. mild’
lapsus Blakemore & Grygier (2011: 269)].

Py. polythecosuBouché, 1972: 88 (originally as
subspecies dfagilis; sometimes misspelt “po-
lytheca”).

Py. pyrenaicus abdulQiu & Bouché, 1998c: 37
[misspelt “abdulridai” in Qiu & Bouché
(1998c: 63)].

Py. pyrenaicus aragonicugAlvarez, 1971: 43, 69)
(originally Eophila pyrenaica aragoniga

Py. pyrenaicus haagqiMichaelsen, 1925: 186).

Py. pyrenaicus postandru®Qiu & Bouché, 1998c:
43.

Py. pyrenaicus pyrenaicugCognetti, 1904: 7)
(sometimes mispelt “pirenaicusg,g. in plos-
one.org/article/info:doi/10.1371). [Note: Csuz-
di (2012) has=ophila haasi Prosellodrilus p.
abduli and P. p. postandrusn synonymy of
nominal subspecies].

Py.trigoi Qiu & Bouché, 1998c: 50.

129



Blakemore: A new Franco-Iberian worm from Ireland

Species incertae sedjs “of uncertain taxonomic  or Margaretha, gives the genitivesargaritaeor
positior’ — ICZN (1999: Glossary)] margarethae similarly Nicolaus Poda, even
though the name of a man, if accepted as a Latin
Allolobophora festaeRosa, 1892: 1 (noAptod- name, givesgpodae...”. Also, ICZN (1999: Art:
rilus festae Cognetti, 1904); originally Fe- 32.5.2.4.2): Example R.P.Podaga specific name
sta€ named after “Dott. Enrico Festa” and dedicated to the Reverendissimus Pater (Most
maintained as HMelodrilus (Allolobophorg Reverend Father) Poda, beconpeslae.”
festaé by Michaelsen (1900: 486) sometimes
noun (invalidly?) amended to ‘“festai”. Thus the latinized genetive of a man’s name as
Inclusion in Maghrebiella(how = Cadanerag a noun may end in feminineg”; and a specific
as Baha & Berra (2001) suggested is dubiousname changes to agree with genus gender ainly “
and  suspect, pending morphological it is or ends in a Latin or latinizeddjective or
determination of their genus’ type-species. participle in the nominative singular(Art. 31.2).
Taxonomic Note ICZN (1999: Art. 31.1.1) Moreover, ICZN (1999: Art. 33.5) statedn“any
says: ‘A species-group name, if moun in the case of doubt whether a different subsequent
genitive case formed from a personal name that isspelling is an emendation or an incorrect
Latin, or from a modern personal name that is or subsequent spelling, it is to be treated as an
has been latinized, is to be formed in accordanceincorrect subsequent spelling (and therefore
with the rules of Latin grammar. unavailable), and not as an emendaliojust as
Examples. Margaret, if latinized to Margarita festaeis held herein.

APPENDIX 2
mtDNA Barcode

Kenleenus armadasp. novH mtDNA COI gene barcode (courtesiyDr Hong-Yul Seo of NIBR).

GGTCAACAAATCATAAAGATATTGGAACCCTATACTT TATTCTTGGAGTGTGAGCCGGAATAGTAGGAGCCGGAA
TAAGACTCCTTATCCGTGTTGAACTAAGACAACCCGGAGCATTTCTAGGCAGAGACAACTATACAACACAATTGT
CACAGCTCACGCATTCGTAATAATCTTCTTTTTAGI TATACCTGTCTTTATTGGAGGATTTGGAAATTGACTTCTAC
CTTTAATATTAGGAGCCCCAGACATAGCATTTCCCCGGCRAATAATATAAGATTCTGACTACTTCCACCATCATTA
ATTCTACTTGTATCTTCTGCAGCAGTAGAGAAGGGGGAGGTACAGGCTGAACAGTATACCCGCCTCTAGCTAGAA
ATCTAGCACACGCTGGTCCATAGTAGACCTAGCTATTTTCTCCCTCCATTIRGCAGGGGCCTCGTCTATTCTAGGG
GCCATCAACTTTATTACCACGGTAATTAATATACGGTGAAGTGGCCTACGCTTAGAGCGCATCCCCCTATTTGTAT
GAGCTGTGGTTATTACAGTCGTTCTTATCTCCTATCCCTACCAGTATTAGCGGGAGCCATTACAATACTCCTAACT
GATCGAAACCTAAACACCTCTTTCTTCGATCCAGCCGAGGCGGGGATCCAATTTTATATCAACATCTATTTTGATT
TTTTGGTCACCCTGAAGTTTA

BLAST (http://blast.ncbi.nim.nih.gov) max.lignment =<83% for GUO013841 an *“unclassified

Lumbricidae” from Romania or for severtdbrmogasterspp. from Spaini.e., no similar data presently
provided on GenBank (http://www.ncbi.nim.nih.gov/genbank/).
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Millipedes (Diplopoda) from the Zemplén Mountains, Northeast
Hungary, with two julid speciesnew to the Hungarian fauna

D. BocYdh, Z. KorsoS, E. LAZANYI 2 andG. HEGYESSY

Abstract. New data of millipedes from 92 sites Mortheastern Hungary are presenteaised on the examination of more
than 1300 individuals. The studied regiamsre the Zemplén Mountains and its sumding plains, the Hernad valley and the
Bodrogkdz area. Altogether 25 millipede species were fotwd, Carpathian species are new to the fauna of Hungary:
Leptoiulus liptauensigverhoeff, 1899) an€ylindroiulus burzenlandicué/erhoeff, 1907). Remarkable and rare species for the
Hungarian fauna arerachysphaera costaf@Vaga, 1858) anBrachydesmus dadayerhoeff, 1895.

Keywords. Diplopoda, fauna, Transdanubian Maains, Hernad Valley, Bodrogkdz.

INTRODUCTION forest-steppes (such dgeri tatarici-Quercetum
roboris) and various oak Quercetumh forests,

Faunistic knowledge of the Hungarian milli- whereas the native forests in the higher parts
pedes (Diplopoda) is still incomplete and no- (600-840 m a.s.l.) are oak-hornbea@uérco—
velties can turn up, despitee surveys in the past Carpinetun) and beechRagetum forests (Simon
decades (see e.g. Korsés 2005). Exact distributio2006). Since 1984 a 26,500 ha area of the Zemp-
nal records of millipedes are only known from Ién Mountains has been designated for protection
21.2% of the country area (based on the UTM (as a landscape protection area, called “Zempléni
mapping system of Hungary (Korsés 2005)). Tajvédelmi Korzet”). The Zemplén Mountains are
Especially the eastern and northeastern parts osurrounded by lower sandy floodplains of the
the country are represented by 0n|y a few datariverS Hernad and Bodrog. These are covered
(e.g. Korsés 1994, 1998Jhis study presents new Mmainly by floodplain Populetum Salicetum Al-
faunistic records from the almost entirely un- netun) and oak forestsQonvallario—Quercetum
known region of Northeast Hungary: the Zemplén roboris) together with marshes, grasslands and
Mountains, (“Zemp|éni-hegység”) and its sur- agricultural fields (Tuba&SZirmai 2008)

rounding plains, the Hernad valley (“Hernad-

volgy”) and the Bodrogkoz area (Fig. 1). Our goal was to survey the poorly known

diplopod fauna of the area, and to improve our

The Zemplén Mountains are volcanic parts of knowledge of the Hungarian millipedes.

the Hungarian Northern Middle Range. The high-
est peak of the mountains is the Nagy-Milic (895 MATERIALS AND METHODS
m a.s.l.). Dominant baseck types are andesite, Millipedes were collectetly the fourth author

rhyollte and tuff, and t_he soil is mainly aCIdJC (GH) with pitfall trapping (with ethylene-glycol

(Kiss  2007). Vegetation of the Zemplén a5 preservative), singling and litter sifting, al-
Mountains is usually ansidered intermediate together in 91 sampling localities. Collecting
between the plant associations of the Hungarianperiod was between May 1999 and July 2006. An
Middle Ranges and that of the Carpathians, withadditional singling (Hejce, Sélyomk was made

presence both Pannonian and Carpathian florain July 2008 by the first author (DB), so the total
elements. The lower parts of the Zemplén number of sampling localities is 92. All materials
Mountains (up to 600 m a.s.l.) are dominated bycollected were preserved in 70% ethanol and

!David Bogyd Department of Ecology, University of Debrecen, H-4010 Debrecen, PO Box 71, Hungary. E-mail:
davidbogyo@yahoo.co.uk

2Dr. Zoltan Korsés Department of Zoology, Hungarian Natural IdistMuseum, Baross str. 13, H-1088 Budapest, Hungary

3Dr. Eszter LazanyiDepartment of Zoology, Hungarian Natural ldigtMuseum, Baross str. 13, H-1088 Budapest, Hungary

“Dr. Gabor Hegyessyazinczy Ferenc Museum, Dézsa Gy. 1, H-3980 Satoraljatjhely, Hungary
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deposited in the Myriapoda Collection of the  Valid nomenclature was applied according to
Hungarian Natural History Museum, Budapest. Fauna Europaea (Enghoff & Kime 2009, 2011).
For identification we used a Nikon SM-800 and a At each species we give a general synonymy list,
Motic SMZ-168 stereo microscope, and the works with the important Hungarian citations of the
by Bielak-Oleksy & Stojawska (1968), Blower species; the list of localities (settlement names
(1985), Schubart (1934) and Verhoeff (1895, separated by comma and followed by the local
1899). Line drawings were made with Leica geographical names, all in Hungarian to facilitate
M125 stereo microscope and Leica DM-1000 localization on a regional map) and additional
light microscope. biogeographical or ecological remarks.
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Figure 1. Map of the studied region: Zemplén Muains, Hernad valley and Bodrogkéz af@kack dots: colleiing sites; white
circles with small black dots: settlements in the adesk grey area: forested areghli grey area: natural habitats
except forests (grasslands, meadows, scrubland;.welite area: agricultural and urbanised areas.

RESULTS Localities Haromhuta, Flérika-forras; Harom-
huta, Huta-volgyi kat; Pacin, Magocsi-kastély.

POLYXENIDA . .
RemarksThe species was found only in three,
Polyxenidae mostly native forest localities with nine specimens
altogether. It is a holarctic species though easily
Polyxenus lagurugLinnaeus, 1758) overlooked (Enghoff & Kime 2011), relatively

Scolopendra lagurdinnaeus, 1758: 637. common also in_ Hungary (Korsés 1994). The
Pollyxenus lagurusLatreille 1802—-1804: 45. scarce presence in the samples may be due to the
Polyxenus lagurud_atzel 1884: 70, Loksa 1953: 178. collecting method by pitfall traps.
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GLOMERIDA Dideriidae
Glomeridae T
rachysphaera costat@/Vaga, 1857)
Glomeris hexastichdrandt, 1833 Gervasia costatdVaga, 1858: 829.
] ) Gervaisia costataJermy 1942: 54-59.
Glomeris hexastichBrandt, 1833: 197. Trachysphaera schmidtieller, 1858: 317.
Glomeris hexastichalermy 1942: 21-24, Loksa 1968a: 266— Trachysphaera hyrtliankel, 1861: 253-254.
272. Trachysphaera costat&trasser 1966: 334, Korsés 1994: 33.
Localities Felsregmec, Matyashaza; Fony, Localities. Fiizér. VAr-forras.

Fekete-patak; Fony, Tekest Flizér, Drahos; Fu-

zér, Halyagos-rét; Fuzér, Kerékgyarté-bikk; Fi-
zér, Torok; Flzér, Var-forras; Flzérradvany, Arbo-
rétum; Haromhuta, Flérika-forras; Hejce, S6lyom-

RemarksThree specimens (2 males, 1 female)
were found in August 2005 near the castle ruins of

k : Hernadb8l, Gaz; Pusztafalu, Kertek alja; Re- FUzér (Northeast Zemplén) next to a spring locat-
géc, Ordog-volgy: Regéc, Balint-hegy; Satoralja- ed in a cIo_sed hornbeam forest (at about 480m
Gjhely, Boda-d% ; Satoraljadjhely, Gejzir-domb, a.s.l.). Previously the species was only reported
Satoraljatijhely, Gyalmos; Satoraljatjhely, Kecs- Tom Budapest (Jermy 1942, Loksa 1959) and
ke-hat; Satoraljatjhely, Méajuskut, $z; Telki-  Szentdomonkos (Upponyi Hills, Northeast Hun-
banya, Kecske-hat; Vilyvitdny, Magocsa-patak; 9ary) (Korsos 1994).
Vilyvitany, Vilyi-legel .
POLYZONIIDA

RemarksAn abundant spec_ies in the studied Polyzoniidae
regions. It occurred together wiGlomeris tetra-
stichain 6 localities. The species is one of the . .
most abundant species in Hungary and in Central P Olyzonium germanicunBrandt, 1837
and Southeast Europe as well, widespread mostlyrolyzonium germanicurandt, 1837: 179.
in natural woodlands (Korsés 1994, Enghoff & Polyzonium germanicunboksa 1968a: 266.
Kime 2011, Voigtlander 2011).

Localities.Damoc, rhegy; Fuzér, Torok; Kar-
Glomeris tetrastichaBrandt, 1833 csa, Becskedi-erd Pusztafalu, Kertek alja; Sator-

Glomeris tetrastich®randt, 1833 aljadjhely, Gyalmos; Satoraljadjhely, Long-erd
Glomeris connex&. L. Koch, 1847: 97. (Haromhonvéd-fa); Sétoraljadjhely, Mocsolya;
Glomeris connexaSchubart 1934: 41-43, Jermy 1942: 37— Telkibénya, Kecske-hat.

42, Loksa 1953: 178.

Glomeris tetrastichaHoess 2000: 13, Hoess & Scholl 2001: . . .
18, Lazanyi & Korsos 2009: 36-37. Remarks.Thirty-eight specimens were found

in 8 localities, almost all in oak-hornbeam forests

Localities. Baskd, Tekeres-patak; Bézsva, Far- Of the Zemplén Mountains. The species was pre-
kas-volgy; Damoc, rhegy; Fiuzér, Bodo-rét; Fi- Viously recorded from several other Hungarian
zér, Halyagos-rét; Fizér, Kerékgyarto-biikk; Fi- localities, especially from old, undisturbed forests
zér, Olah-rét; Fuzér, Var-forrds; Pusztafalu, (Korsos 1994, Lazanyi & Korsés 2009).

Kertek alja; Satoraljatjhely, Gyalmos; Sétoralja-

Ujhely, Kacsa-t0; Satoraljadjhely, Long-er(Ha- CHORDEUMATIDA

romhonvéd-fa); Telkibanya, Kecske-hat. _ _
Mastigophorophyllidae

Remarks The species occurred altogether in _ o
13 localities, mainly in the forests of the moun- Mastigona bosniensigverhoeff, 1897)
tainous _Zemplen, b.Ut |Bor_ne_cases in the lower Heteroporatia bosniens&erhoeff, 1897a: 193-195, Loksa
floodplains, too. It is a principally montane spe-  1968a: 272-276.
cies, widespread in Eastern Europe (Korsos 1994 Mastigona bosniensiseekel 1971: 67, Loksa 1988: 164.
Enghoff & Kime 2011, Wytweet al. 2009). Heteroporatia bosniense hungaricuroksa, 1953: 179.

133



Bogy0, Korsés, Lazanyi & Hegyessy: Millipedes from the Zemplén Mts., NE Hungary

Localities. Abaujszantd, Kassi-sk ; Kovacs-  settlements in Hungary (Korsos 1992, 1994), and
vagas-Somoska; Pacin, Magocsi-kastély; Sérosia_vors synanthropic localities el_sewhere, too (e.g.
patak, Keleti-Bodrog-holtag; Satoraljadjhely, Bo- Riedel et al. 2009). However, it can be wide-
da-d& ; Satoraljatjhely, Gyalmos; Satoralja- Spread in natural and seminatural forests in Eu-
Gjnely, Kecske-hat; Satoraljadjhely, Long-erd rope (Schubart 1934, Blower 1985, Kime 1990,

(Haromhonvéd-fa); Telkibanya, Kecske-hat. 2004). Some authors (e.g. Voigtlander 2011)
classify the species as eurytopic, woodland spe-

Remarks.The species occurred in 9 localities cies without obvious preferences.

in all of the three regions, but only with 22 spe-
cimens. These sites represent forests under differ-
ent disturbance levels: oak-hornbeam forests,
floodplain forests and in forest edges of former

vineyards. The widespread species occurs in varilulus pusillusLeach, 1815: 378ensu.atzel 1884: 281-283.
y P P Brachyiulus (Microbrachyiulus) pusillusVerhoeff 1898:

Julidae

Brachyiulus bagnalli(Brolemann, 1924

ous habitats of Eastern Europe (e.gdry- 159153
czkowski 1992, Kors6s 1994, Wytwest al Microbrachyiulus bagnalliBrolemann, 1924: 108.
2009). Brachyiulus bagnalli Dziadosz 1964: 207-209, Korsés

1994: 37-38, Bogyo & Kors6s 2009: 414, 416.
Brachyiulus pusillus kaszabbksa, 1956: 389.

JULIDA
Nemasomatidae Localities. Bodroghalom, Medvetanya; Mez
zombor, Szarkat_anya; Szentistvanbaksa, Baksa-
Nemasoma varicorn€. L. Koch, 1847 halom; Tarcal, Ordbg-banya, Vizsoly, Hernad-

) holtag; Zalkod, Palocsa.
Nemasoma varicorn€. L. Koch, 1847: 116.

Isobates varicornisLatzel 1884: 240-243, Loksa 1957: 194.

Nemasoma varicorn&nghoff 1985: 41. RemarksThe species was found in a few loca-

lities at low altitudes in the regions of Bodrogkdz
and the Hernad valley. The localities are maostly
on the floodplains of the rivers Hernad, Tisza and
Bodrog with more or less open vegetation (flood-

. plain forests, grasslands, vineyard8jachyiulus
Remarks.The_ species had only two occurren- agnalli was characterized by Dziadosz (1964) as
ces with 6 specimens, probably due to the use ob 5o\ theast European steppe species. The species
forests GalicetumandAlnetun). N. varicorneis a 1956, Kors6s 1994, Kors@ al. 2002, Bogyo &
bark-dwelling species (Blower 1985), in Hungary Korsés 2009). It seems that bagnallihas a wide

Localities. Megyasz0, Hernad-part (Tatorjanos
TVT); Regéc, Rostallo.

moderately common (Korsos 1994). habitat preference, occurring in xerothermic
grasslands, floodplain forests, and anthropogenic
Blaniulidae habitats like city parks as well.
Proteroiulus fuscus(Am Stein, 1857) Cylindroiulus burzenlandicusverhoeff, 1907

Blaniulus fuscu&m Stein, 1857: 139. (Figures 2-5)

Blaniulus pulchellu$orat, 1889: 82.

Amsteinia fuscumverhoeff 1911: 539-540. Cylindroiulus burzenlandicugerhoeff, 1907: 310-311.

Proteroiulus fuscuskKorsos 1994: 37. Cylindroiulus luridus burzenlandicusLozek & Gulifka

1962: 63-66, 68, 78.

.. , .. L., Cylindroiulus burzenladicusSchubart 1934: 214, Bielak-
Localities.Satoraljaujhely, Ungvari pincék. Oleksy & Stojaéwska 1968: 20-21.

Remarks. We found two specimens (one Localities. B6zsva, Szuha-volgy, Fluzér, Bodo-

female and one juvenile) in a cellar in Sator- rét; Fuzeér, Halyagos-rét; Fuzér, Olah-rét; Hejce,
aljaujhely. The species often occurs around humarSélyom-k , Nagyhuta, Kavaskuti-volgy.
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RemarksThis species is new to the Hungarian about 600m a.s.l. in the Ukrainian Carpathians
fauna! Altogether 13 specimens were found from (Kosyanenko & Chumak 2008, Mock 2011 pers.
7 localities in the northern Zemplén Mountains. comm.). Reexamination of specimens formerly
These sites are situated in natural beech forestgjentified asC. luridus from the Zemplén Moun-
and in a mountain hay meadow (Fuzeér, Bodo-ret).iains (2f, 3, Rostallo, 1986. July 23., sifting:
C. burzenlandicusvas described from montane 3f, 2,, 2 juv., Rostallé, 1986. July 21-25., soil

forests around Brév (formerly Kronstadt), Ro- : 2
: : . trap; 2f Komldska valley, 1986. July 22., all leg.
mania (Verhoeff 1907). It is a Carpathian element, and det. by Z. Korsésee Korsos (1994) proved

with relatively narrow range: adjoining parts of . .
Poland, Slovakia, Ukraine and Romania (e_g_,that they are in facC. burzenlandicusHere we

J dryczkowski 1992, Mock 2001, Kosyanenko Present new illustration of the male gonopods
2003, Kosyanenko & Chumak 2008, Enghoff & (Fig. 2), illustration for the first time of the female
Kime 2009). In the neighboring Slovakia and Vulvae (Fig. 3), to compare it to the very similar
Ukraine the species is typical for old montane C. luridus (Figs. 4-5, gonopods and vulvae,
beech forests, with a maximum abundance at a‘espectively.)

Figures 2—3.Cylindroiulus burzenlandicugerhoeff, 1907 from Nagyhuta, Kavaéigyi kat (Hungary). 2 = male right
gonopods, mesal view. 3 = femalghi vulva, anterior view.

Figures 4-5.Cylindroiulus luridus(C. L. Koch, 1847) from Tardosbanya, Banya-hegy (Hungary). 4 = male right
gonopods, mesal view. 5 = female right vulva, anterior view (scale bars: 0.2 mm).
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Enantiulus nanus(Latzel, 1884)

Julus nanud.atzel, 1884: 264—-267.

Leptophyllum nanumverhoeff 1910: 56, Loksa 1968b: 266—
288, 1979: 88, 91.

Enantiulus nanusHoffman 1980: 110, Kors6s 1994: 43.

Kryphioiulus occultus(C. L. Koch, 1847)

Allajulus occultusC. L. Koch, 1847: 117-118.

Cylindroiulus occultus Verhoeff 1907: 284, Loksa 1953:
179.

Kryphioiulus occultusRead 1990: 107, Korsés 1994: 41.

Localities. Damdc, Darvasi-lege] Karos, Sé-

Localities. Haromhuta, Flérika-forras; Puszta- . N , !
ta-homoki d& ; Lacacséke, Ereszvényédd.

falu, Kertek alja.

] . ) Remarks. This generally xerothermic and

~ Remarks.In spite of the species’ relatively somewhat synanthropic species (Schubart 1934,
high abundance in other northeastern Hungariankorsgs 1992, Bogy6 & Korsés 2009, Rieetlal
mountainous regions (Loksa 1968a, Lazanyi & 2009, Voigtlander 2011) was found at three
Korsos 2009) we have found only three speci-sampling sites with only a few specimens. The
mens in the northern part of the Zemplén Moun- localities belong to the low altitude landscape
tains, in hornbeam forests. Since it is a small soil-type of the Bodrogk6z on sandy soil.
and rock-dwelling species, this can be the result ) ) _
of the pitfall collecting method. Leptoiulus cibdellugChamberlain, 1921)

Julus minutudPorat, 1889: 130-132.
Julus(Leptoiulus)minutus Verhoeff 1898: 136.
Leptoiulus minutusvehoeff 1908: 436.

lulus cibdellusChamberlin, 1921: 83.

Leptoiulus cibdellusEnghoff 1974: 31, Korsds 1994: 40.

Julus terrestrisLinnaeus, 1758

Julus terrestrid.innaeus, 1758: 639.
Julus terrestrid.oksa 1973: 81, 1988: 170.
lulus (L.) terrestris Szabé 1931: 15, 18, 25-26, 28.

Localities. Cigand, Pdherei-& ; Olaszliszka,
Fenyér; Satoraljadjhely, Gyalmos; Satoraljaujhely,
Long-erd (Haromhonvéd-fa); Séatoraljaudjhely,
Mocsolya; Telkibanya, Kecske-hat; Vajdacska,
Di6fas-d& ; Vajdacska, Holt-Bodrog; Zalkod,
Palocsa.

Localities. Alséberecki, Berecki hid; Bodrog-
halom, Medvetanya; Felberecki, Bodrog-artér;
Fony, Tekens; Hernadkércs, Hernad (flizes); Her-
nadnémeti, Torok-jussa; Karcsa, Tekerulefi-#;
Karos, Moka-domb; Karos, Skz-m&j homok;
Kenéz!, Gbrbg-ér; Kovégsvégés, Somoska, Me- Remarks.We have found the species in 9
gyaszo, Hernad-pgr_t (Tato'rjanos TVT)’_ Mez, localities with 15 specimens. The IF:)caIities are
zomborJIKama,r a-ret; _Olaszlls;ka,’ Fenyeri Rege._c’mostly in diverse wetland habitats of the Bodrog-
Rostallo; Regéc, Balint-hegy; Sarazsadany, T0-i45, The species occurred in the Zemplén Moun-
roker;  Sarospatak, Deli-Bodrog-holtag; Saros- ying in several places, too. Our findings corres-
patak, Kapronca; Satoraljaujhely, Mocsolya; Sa- pond to the results of previous works which stated
toraljadjhely, Long-erd (Haromhonvéd-fa); Tel-  that the species occurs mostly in wet woodlands
kibanya, Kecske-hat; Vajdacska, Diofag&d  across Central and North Europe, and has the
Zalkod, Palocsa; Zemplénagard, Ver-to. ability to survive submersion during flood (Zulka

1991, Jdryczkowski 1992, Sallai 1993, Enghoff

Remarks.This is an abundant species in loca- & Kime 2009).
lities with open vegetation at low altitudes. It was
found mainly on the floodplains and agricultural
fields of Bodrogkéz and the Hernad valley,
sometimes in mass occurrence. In the Zemplén

Leptoiulus liptauensigVerhoeff, 1899)
(Figure 6)

Mountains only a few records were foundl.
terrestris is a typical millipede species of the

Great Hungarian Plain (Kors6s 1994) and other
lowland areas (e.qg.

Eastern European open
Jedryczkowsky 1992).
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Julus (Leptoiulus) ciliatus liptauensi@rhoeff, 1899: 201.

Leptoiulus liptauensisverhoeff 1908: 440, Bielak-Oleksy &
Stojadwska 1968: 21-23, Tajovsky 1997: 229, Mock
2001: 31.

Localities. Bozsva, Farkas-volgy; Fuzér, Var-
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forrds; Haromhuta, Flérika-forrds; Pusztafalu, lower altitudes (440-500m a.s.l.) and from deci-
Kertek alja; Satoraljaujhely, Kecske-hat. duous forests (Slanské vrchy Mountains: localities
Za&mutovska jelSina and Dolina obrov). Zemplén
RemarksThis species is new to the Hungarian Mts may represent the southernmost occurrence
fauna! Altogether 13 specimens were found in of this Carpathian endemism. In agreement with
five localities. All the sites are situated in closed Mock (1999) we found that the species usually
deciduous woodlands in the Zemplén Mountains, occurs together wittCylindroiulus burzenlandi-
between 320 and 480m a.d.l. liptauensiswas cus Megaphyllum projectumUnciger foetidus
described from alpine ranges (1350-2000m a.s.l.)Strongylosoma stigmatosunmand Polydesmus
of the Nizke Tatry, Wsoke Tatry and Zapadne complanatusat this altitude and vegetation type.
Tatry Mountains, Slovakia (Verhoeff 1899). Later However, in the Zemplén Mountains it was found
Guli fka (1975) found the species in a collapsedin four sampling sites together witheptoiulus
cave (Du@) in the Slovak Paradise (about 950m proximusas well. The ecological background of
a.s.l.) in Slovakia. It was mentioned from Poland these co-occurrences has not yet been clarified.
as well; KrkonoSe/Karkonosze Mts, Western Su-
dets (e.g. Stojawska & Starga 1974). L. Here we present a new gonopod figure of the
liptauensiswas formerly described as a western species (Fig. 6). Unfortunately those samples
Carpathian species, occurring exclusively in al- which contained females were from regions where
pine and subalpine ecosystems, typical mainly tootherLeptoiulusspecies occurred too, thus we are
alpine coniferous woodhds and dwarf shrub not able to give the details of female vulvae. The
heaths (Jawlowsky 1938, Giita 1956, Tajovsky outer morphology of female vulva was already
1997). In spite of these statements Mock (1999)described by Bielak-Oleksy & Stogwska
recorded its occurrence in eastern Slovakia from(1968).

Figure 6. Leptoiulus liptauensi§verhoeff, 1899) from Haromhuta, Flérika-forrds (Hungary). Male right
gonopod, mesal view (scale bar: 0.2 mm).
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Leptoiulus proximus(Nemec, 1896)

Julus (Leptoiulus) proximudemec, 1896: 3—4.

Julus (Leptoiulus) ciliatus buekkensi@rhoeff 1899: 201.
Leptoiulus trilobatus buekkensierhoeff 1908: 441.
Leptoiulus proximusAttems 1927: 137, LoksER79:88,91.

Localities. Alséregmec, Debrai-forrds; Fony,
Fekete-patak; Fony, Tekesy Flzér, Drahos; Fu-

Megaphyllum projectunprojectumVerhoeff,
1894

Megaphyllum projecturierhoeff, 1894b: 323-324.

Brachyiulus projectusverhoeff 1897b: 111-112.

Chromatoiulus projectusSchubart 1934: 278-280, Loksa
1979: 88.

Brachyiulus projectus dioritanuerhoeff, 1907: 303, 305,
Figs 5-8.

Chromatoiulus projectus dioritanusoksa 1968a: 268.

zér, Kerekgyarto bukk; Fuzér, Torok; Fiizér, Var- Megaphyllum projectum dioritanurhoksa 1988: 164, 1991:

forrds; Haromhuta, Flérika-forras; Hejce, Sélyom-

k ; Pusztafalu, Kertek alja; Sarospatak, Veres-
haraszt; Satoraljatjhely, Gyalmos; Satoraljaujhely,

Kecske-hat; Satoraljadjhely, Long-erdsatoralja-
Gjhely, L téri-forras; Telkibanya, Kecske-hat;
Zsujta, Haraszka.

RemarksL. proximuswas found in 17 locali-
ties of the Zemplén Mountains, with 58 speci-
mens. It was found in different types of undis-

turbed forests (mainly alderwood, beech, oak-

131-132.

Megaphyllum projectunHoffman 1980: 104.

Megaphyllum projectum projecturhazanyi & Korsés 2011:
45-49, 51-53.

Localities Damoc, rhegy; Daméc, Darvasi-
legel ; Fuzér, Drahos; Fuzér, Var-forras; Fuzér,
Torok; Fuzér, Kerékgyarto-bukk; Fuzérradvany,
Arborétum; Haromhuta, Flérika-forrds; Monok,
Csorg -domb; Pusztafalu, Kertek alja; Regéc,
Rostallé; Satoraljaujhely, Kecske-hat; Satoraljalj-
hely, M4juskut, szl ; Satoraljatjhely, Boda-& ;

hornbeam) and mountain meadows, in some sitesrglkibanya, Kecske-hat; Vilyvitany, Magécsa-

together withL. cibdellus L. liptauensisand L.
trilobatus L. proximusis a widespread forest

species in Hungary (Korsés 1994) and in Central

and East Europe as well (Enghoff & Kime 2009).

patak.

Remarks.This is an abundant julid species in
the research area. It lives in the deciduous forests

It prefers different forest types, mainly with multi- of the Zemplén Mountains, and it was also found
level tree and/or shrub layers (e.g. Schubart 1934jy an oak woodland of the Hernad valley (Mo-

Jedryczkowsky 1992, Wytweat al 2009, Voigt-
lAnder 2011).

Leptoiulus trilobatus(Verhoeff, 1894)

Julus trilobatusverhoeff, 1894a: 12.
Julus (Leptoiulus) ciliatu¥erhoeff, 1897b: 115-116.
Leptoiulus trilobatusVerhoeff 1908: 440, Kors6s 1994: 40.

Localities. Fuzér, Halyagos-rét; Hejce, So-
lyom-k ; Satoraljadjhely, Gyalmos.

RemarksL. trilobatuswas found in three loca-
lities of the Zemplén Mountains, with 37 speci-

nok). It is widespread in Hungary as well as in
Central and Eastern Europe (Korsos 1994, Eng-
hoff & Kime 2009). In the Eastern European Plain
the species is closely associated to the oak wood-
lands (Wytweret al. 2009), but seems to be more
eurytopic in Western Europe (Voigtlander 2011).

Megaphyllum unilineatum(C. L. Koch, 1838)

lulus unilineatusC. L. Koch, 1838: 22.

Brachyiulus (Chromatoiulus) unilineatud/erhoeff 1897b:
114-115.

Brachyiulus unilineatusSzabé 1931: 15, 18, 22-24, 26-28,
30.

Chromatoiulus unilineatusAttems 1927: 220.

mens. In the 110 years old alderwood groveChromatoiulus unilineatud.oksa 1953: 179; 1983: 68.

(Alnetum) of Gyalmos (Satoraljadjhely) it oc-
curred together with. cibdellusandL. proximus

L. trilobatus has a Central European distribution
(Enghoff & Kime 2009). In Hungary it prefers

Megaphyllum unilineatumHoffman 1980: 104, 113, Loksa
1988: 162-164, 170.

Localities. Abaujszantd, Sator-hegy; Abadlij-

mostly the closed, undisturbed forests (Lazanyi & szanto, Kassi-st ; Basko, Tekeres-patak; Bod-
Korsés 2009). However, other studies described itroghalom, Medvetanya, Damoc, Darvasi-legel

as an ,adaptable” species (Tuf & Tufova 2008).
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németi, Torok-jussa; Karos, Méka-domb; Mad, Remarks.This species was recorded from 8
Becsek; Mezzombor, Szarkatanya; Pusztafalu, localities in the central part of the Zemplén Moun-
Kertek alja; Tarcal, Orddg-banya; chsanélos, O-tains in undisturbed natural forest habitats. In
csanalosi part; Vilmany, Kdzépsnez ; Vizsoly, northwestern areas of Europe it tends to be eury-
Hernad-holtag. topic (Voigtlander 2011) and sometimes synanth-
ropic (Lindneret al. 2010), but in Hungary it is
Remarks.The species was relatively abundant more confined to natural forests (e.g. Korsos
in the lower altitude habitats of the study afda. 1994, Lazanyi & Korsés 2009).
unilineatumoccurred mainly in the Hernad valley,
but it could be found in the Zemplén Mountains POLYDESMIDA
and in Bodrogko6z, too. It was also abundant in
disturbed, anthropogenic habitats. In Europe and
in Hungary it is a generally widespread, xero-
thermic open land species (e. g. Korsés 1994, Tuf
& Tufova 2008, EnghOﬁ & Kime 2009, \Voigt- Julus stigmatosuEichwald, 1830: 124.

Paradoxosomatidae

Strongylosoma stigmatosuificichwald, 1830)

lander 2011). Strongylosoma pallipegOlivier, 1792): Latzel 1884: 168
170, Loksa 1953: 179.
Ommatoiulus sabulosuél_innaeus, 1758) Strongylosoma stigmatosurdeekel 1967: 166, Szlavecz &

Loksa 1991: 804.
lulus sabulosu&innaeus, 1758: 640.
Julus (Ommatoiulus) sabulosudaase 1887: 27—29.

Schizophyllum sabulosurverhoeff 1900: 466—473. Localities. Fuzer, Var-forras; Fuzeér, Olah-ret,

Archiulus sabulosusittems 1927: 240, 279-282. FU,Zér- Halyagos-rét; FU;érrad_vény,’Arborétum;
Ommatoiulus sabulosudeekel 1968, Korsos 1994: 43. Haromhuta, Huta-volgyi-kat; Hejce, Sélyom-k
Localities. Bozsva, Farkas-volgy; Fuzér, Dra- Remarks. The species was found in six
hos; Haromhuta, Marika-forras; Pusztafalu, Ker- localities which represent undisturbed woodland
tek alja. habitats in the Zemplén Mountains. This species

_ is widespread in hilly and montane forests in
_Remarks.The species had four occurrences Hyngary and in East Central and East Europe as
with 28 specimens altogether. All localities were ;g (e.g. Jdryczkowski 1992, Korsés 1994,

in natural forest habitatsf the northeastern part Enghoff & Kime 2011, Lazanyi & Korsés 2009)
of the Zemplén Mountains. It occurs in a wide ’ '

range of habitats (from opegrasslands to differ-
ent forest types) across Europe (e.g. Blower 1985,
J dryczkowski 1992, Kime 1992, 1996, twer .
et aI¥ 2009, Voigtlander 2011). In Easternvl\—llximga- Brachydesmus dadayferhoeff, 1895
ry it is less abundant. Nevertheless, former studieBrachydesmus dadayerhoeff, 1895: 287-288.
(Korsés 1994, Mock 1999) showed that it was Brachydesmus dadayorsés, 1994: 44.

already found close to our present localities.

Polydesmidae

Localities. Tarcal, Ordog-banya.
Unciger foetidus(C. L. Koch, 1838)
lulus foetidusC. L. Koch, 1838: 22. RemarksA single male specimen was found in
Oncoiulus foetidusverhoeff 1899: 190-191. the mixture of a former vineyard and natural
Unciger foetidusLohmander 1925: 6061, Loksa 1953: 179. grassland area near an abandoned quarry. The spe-
cies was described by Verhoeff (1895) from
Localities.Fuzér, Bodo-rét; Fuzér, Drahos; Fu- Slovakia (Zlaté Moravce). It is endemic to the
zér, Halyagos; Fuzér, Kerékgyarto-bukk; Fuzér, Carpathian Basin (Korsés 1998) with relatively
Var-forras; Haromhuta, Florika-forras; Hejce, SO- few occurrences, but was also found in
lyom-k , Nagyhuta, Kavaskuti-volgy. synanthropic habitats (Korsos 1992).
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Polydesmus complanaty&innaeus, 1761) Mad, Becsek; Mezombor, Szarkatanya; Monok,
Julus complanatukinnaeus, 1761: 502. Ing,Vér; ,MonOk’, CSbrg'dor,nb; ,OIaSZ”SZka’ Fe- ;
Polydesmus illyricuserhoeff, 1893: 273-275. nyér, Sarazsadany, Toroker; Sarospatak, Fuzes-ér,
Polydesmus complanatuBorat 1870: 820, Lohmander 1925:  Satoraljaljhely, Mocsolya; Satoraljaljhely, Kacsa-

16-17, Szab6 1931: 15, 17-18, 21-22, 25-29, Loksatg; Szentistvanbaksa, Bsa-halom; Telkibanya,

1954:217-218. Kecske-hat; Tiszakarad, Szarnya-sz6g; Vagashuta,
Nagypart; Vajdacska, Kopaszl6-sarok; Vizsoly,

Localities. Abaujszantd, Kassi-sk ; Abadj- Hernad-holtag; Zalkod, Palocsa

szant6, Sator-hegy; Alsoberecki, Berecki hid; Al-
séregmec, Koblos és Szompoly; Cigand, Poherei-
d & ; Fels berecki, Bodrog-artér; Flizér, Drahos;
Fuzér, Halyagos-rét; Fuzér, Var-forras; Fuzér-
radvany, Arborétum; Fuzérradvany, Fuilemdle-
volgy; Haromhuta, Florika-forras; Hernadkércs,
Hernad (fuzes); Kéked, Kékedfurd MAad,

Becsek; Megyasz6é, Hernad-part (Tatorjanos
TVT); Monok, Csoérg-domb; Pacin, Magocsi-

RemarksThis is the most abundant millipede
species in the research aréaund in 22 localities.

In many cases the species was found at low
altitudes under human disturbance. In 12 localities
it was found together withP. complanatusP.
denticulatusis an eurytopicspecies, widespread
in Hungary and in Europe, sometimes in syn-

; . . ,_anthropic habitats, too (Tadler & Thaler 1993,
kastély; Pusztafalu, Kertek alja; Regéc, Rostallo; ) .
Sarazsadany, Torokér; Sarospatak, KeIeti-Bodrog-Korsos 1994, Enghoff & Kime 2011).
holtdg, Sarospatak, Veresharaszt; Satoraljadjhely,
Boda-d& ; Satoraljadjhely, Gyalmos; Séatoralja-
Ujhely, Kacsa-t6; Satoraljadjhely, Kecske-hat; _ _ _
Sétoraljatijhely, Long-erd (Haromhonvéd-fa); ~The present study lists 25 species with 1370
Satoraljadjhely, Majuskut, sk ; Satoraljadjhely, ~individuals from the Zemplén Mountains and its
Mocsolya; Satoraljadjhely, Ungvari pincék; Tar- surroundings, i.e. 24,3% of the Hungarian milli-
cal, Ordog-banya; Telkibanya, Kecske-hat; Tisza-Pede fauna (Korsos 2005). The regular use of
karad, Szarnya-szog; Tokaj, Rakoczi-var; Vaga- Pitfall trapping may explain this relatively low
shuta, Nagypart; Vajdacska, Kopaszl6-sarok; numbgr of species. Although we worke_d_ with 92
Vilyvitany, Mag6csa-patak; Vilyvitany, Vilyi- sam_pllng S|te§, some interesting localities were
legel ; Vizsoly, Hernad-holtag; Zalkod, Palocsa; Particularly missing from the research area, like
Zemplénagard, Vér-to: Zsujta, Haraszka. the central and southwestern parts of the Zemplén

Mountains, and the southeastern, more or less

Remarks.Common and widespread millipede isolated point of the mountains (the Tokaj Hill).
species in the region, fouradtogether in 42 loca- All these are protected under the Hungarian
lities. It occurs in almost every kind of habitats, Nature conservation law.
and is common in Central-Eastern Europe and in _ _

Hungary, too (Tadler & Thaler 1993, Korsés With the two new species, recorded for the

1994, 1998, Tuf & Tufova 2008, Enghoff & Kime first time, the actual number of Hungarian milli-
2011). pede species increases to 103 (Korsés 2005,

Korsds unpublished).

DISCUSSION

Polydesmus denticulatu€. L. Koch, 1847 )
_ Most of the recorded species (64%) can be
Polydesmus denticulat@ L. Koch, 1847: 135.

Polydesmus denticulatuSzab6 1931: 15, 17-18, 26-27, 30, characterized as (u_ndlsturb_ed) forest spemes_. The
Loksa 1954: 217, 220. number of eurytopic species (found sometimes
also in synanthropic habitats) likeroteroiulus
Localities.Alsédobsza, Ers-domb; Bodrogha- fuscusand Polydesmus denticulatusas low (8
lom, Medvetanya; Damoc, Darvasi-legeFony, %), P. denticulatusvas, however, one of the most
Fekete-patak; Fuzér, Drahos; Gesztely, Urmés-abundant species in disturbed lowland areas. The
hat; Hernadl®&l, Gaz; Hernadnémeti, Torok-jussa; (xerothermic) open land species, liBeachyiulus
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bagnalli, Julus terrestris Kryphyioiulus occultus  ATTEMs, C. (1927): Uber pakarktische Diplopoden.
and Megaphyllum unilineatunoccurred mainly Archiv fir Naturgeschichte®2(1-2): 1-256.

on the plains around the Zemplén Mountains. Thegg ak-OLeksy, T. & SToJAOWSKA, W. (1968):
most abundant five species were as it follows: wulwy samicy jako cecha taksonomiczna gatun-

Polydesmus denticulatuPolydesmus complana- kéw rodzaju Cylindroiulus, Unciger i Leptoiulus
tus Glomeris hexastichalulus terrestris Mega- (Diplopoda). Folia Societatis Scientiarum Lub-
phyllum projectum linensis B 7/8: 19-24. (in Polish)

) ) ] BLOWER, J. G. (1985):Millipedes. Synopses of the
In biogeographic relations, most of the re-  pritish Fauna, N. S., No. 35, E. J. Brill, London,
corded species (80%) are widespread; e.g. in 242 pp.

Central and/or Eastern Europe. Three Carpathian _ _ d

species were found, two of them were new to theBRANDT'h.J' F. (183?;).Te|1tam|anm q duor”%ﬁlm motr;](.)—
Hungarian fanua:Cylindroiulus burzenlandicus graphicorum ~Insecta  Miapoda  Lhilognathi
and Leptoiulus liptauensjs the third was Latreilli spectantium prodromusBulletin de la
Brachydesmus dadagndemic to the Carpathian Societé Impériale des Naturalistes de Mosddu

Basin. Glomeris tetrastichavas the fourth mon- 194-209.
tane species in our list. BRANDT, J.F. (1837):Note sur un ordre nouveau de la
classe des Myriapodes et sur l'etablissement des
In agreement with faunistical information sections de cette classe d'animaux en gérigudd.

based on other invertebrate taxa here we present €tin Scientifique publie par 'Académie Imperiale
new evidence that the forested habitats of the UeS SCiences de Saint-Petersbpi(@s): 178-179.
Zemplén Mountains are suitable for Carpathian BocYo, D. & KoRrsOs Z. (2009): Effect of urbaniza-
faunal elements in Hungary. The forests of the tion on millipedes (Diplopoda) — Faunistical re-
Zemplén Mountains do have a biogeographic ;ults.Természetyédelmi_ Kozlemények: 412-421.
connection both with the Slovakian and Ukrainian ~ (in Hungarian with English abstract)

part of the Carpathians as it was proven by otherBROLEMANN, H. W. (1924): Notes synonimiques
invertebrate taxa as well (e. g. Nagial. 1998, (Myriapodes). Bulletin de la Société d'histoire
Danyi & Korsos 2002, Kontschaat al. 2006, naturelle de Toulous&2 (2): 101-111.

Jordanet al 2007, Solymos 2008). As discussed cyavgercain, R. V. (1921): The Julidae and Isobati-
by Mock (1999) and Lazanyi & Korsds (2009)  dae in North AmericaProceedings of the Biolo-
there is still a chance to find new species to the gical Society of WashingtpB4: 81-84.
Hunga_rlan_mllllpede fauna in _thls region. Species DANYI, L. & KORSOS Z. (2002): Lithobius cyrtopus
occurring in the broader region of Eastern Slo- " cpijgnoda: Lithobiomorpha, Lithobiidae), from
vakia, like the Carpathialirachysphaera acutula the Zemplén Mts. new to the fauna of Hungary.
(Latzel, 1884) andXestoiulus carpathicugVer- Folia Entomologica Hungarica63: 186-188. (in
hoeff, 1907) can also be expected in the territory  Hungarian with English abstract)

of Hungary. DziADOSZ, C. (1964): Eine fir Polen neue Art von

_ Tausendflsslern, Brachyiulus bagnalli (Bréle-
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Checklist of oribatid mites from “Cape Martyan” Nature Reserve
(Ukraine), with redescription of Paralopheremaeus hispanicus
(Ruiz, Kahwash and Subias, 190) and description of
Ctenobelba martyanensisp. nov. (Acari: Oribatida)

S.G.ERMILOVY, A. A. KHAUSTOV? andD. Wu®

Abstract. An annotated checklist of oribatid mite taxa (85 $g&c72 genera, 41 families) in “Cape Martyan” Nature
Reserve (Ukraine) is providedParalopheremaeus hispanic®Ruiz, Kahwash & Subias, 199® redescribed in details.
Ctenobelba martyanenssp. nov. is described and illustrated. The new spa@a be distinguished from all representatives of
the genus by havingery widely dilatechotogastral setae.

Keywords. Fauna, checklist, redescription, hew species, Cape Martyan Nature Reserve, Ukraine.

INTRODUCTION described by Pérez-ifiigo (1997) from Spain.
However, the original description and redescrip-
he oribatid mite fauna (Acari: Oribatidaf tion are incomplete and brief (lacking information
“Cape Martyan” Nature Reserve (Ukraine, about the leg setation and solenidia, measures of
Crimea) is poorly known. Only one brief research morphological structures and morphology of
of oribatids was published: Yaroshenko & Kuz- gnathosoma). A secondary g@é our paper is to

mina (1983) registered 14 species, 13 genera an@resent herewith a detailed redescriptiorPafa-
12 families. lopheremaeukispanicus

The present study is based on oribatid mite We have also found a new species belonging
material collected from “Cape Martyan” Nature to the genu€tenobelbaBalogh, 1943 (Ctenobel-
Reserve in 2010. The primary goal of this paper isbidae). A tertiary goal of our paper is to describe
to present an annotated checklist of the taxathis species under the nar¢enobelba martya-
identified. nensissp. nov. At present, the genGs¢enobelba

comprises 24 species, which are distributed in the

In the course of taxonomic identification, we Palearctic and Oriental regions (Subias 2004,
have found a species of the gerRmralophere-  online version 2012). The main generic characters
maeusPaschoal, 1987 (Plateremaeidae), namelyof Ctenobelbahave yet been summarized (see for
Paralopheremaeubispanicus(Ruiz, Kahwash &  example: Mahunka 1964, 1977, Woas 1986, Miko
Subias, 1990) which was previously known only 1990, Balogh & Balogh 1992, Pérez-Ifiigo 1997)
from southern Europe (Subias 2004, online and identification keys to some species have also
version 2012). This species was described bybeen presented (see Mahunka 1964, 1977, Choi
Ruiz, Kahwash & Subias (1990), and later re- 2005) therefore, these are not dealt with here.

Dr. Sergey G. Ermilowhytosanitary Department, Nizhniy Novgorod Refetter of the Federal Service for Veterinary
and Phytosanitary Inspection, Nizhniy Novgo6i8107, Russia. E-mail: ermilovacari@yandex.ru

2pr. Alexandr A. KhaustgwWikita BotanicalGardens — National Scientific Cent¥galta, Crimea 98648, Ukraine. E-mail:
alkhaustov@mail.ru

3Dr. Donghui Wy Northeast Institute of Geography and AgroeggldaChinese Academy &ciences, Changchun 130012,
China. E-mail: wdonghui@neigae.ac.cn



Ermilov, Khaustov & Wu: Checklist ofibatid mites from “Cape Mayan” Nature Reserve (Ukraine)

MATERIAL AND METHODS RESULTS

The studies were performed in “Cape Mar- In the course of studies of oribatid mite fauna
tyan” Nature Reserve located at Southern shore obf “Cape Martyan” Nature Reserve we have re-
Crimea (Ukraine) to the east from Yalta. Terrest- gistered 77 species (including one new species),
rial part of Nature Reserve covers of some 12066 genera and 38 families. Taking into account
hectares. The “Cape Martyan” Nature Reserve isthe previous records of Yaroshenko & Kuzmina
bounded by the coordinates 44°30' to 44°31' N anq1983) the present oribatid mite fauna of “Cape
34°14' to 34°15' E. Elevations range up to 245 mMartyan” Nature Reserve comprises 85 species,
a.s.l. This is the smallest Nature Reserve of Ukra-72 genera and 41 families.
ine.

An annotated checklist of recorded oribatids is

The dominating trees of the reserve are oakspresented below. Oribatid taxa found in this Re-
(Quercus pubescend/illd.), junipers Quniperus  serve for the first time are not marked; one as-
excelsa M. Bieb), strawberry treesA(butus  terisk (*) marks the taxa for which we provide the
andrachnel.), hornbeams Qarpinus orientalis second record after Yaroshenko & Kuzmina
Mill.) and pines Pinus pallasianeD. Don.). (1983); the taxa which have been recorded before

but did not occur in our collection are marked by

The oribatid mites (more than 2500 speci- two asterisks (**).
mens) have been collected by A. A. Khaustov
from soil and mosses between January-June Checklist of oribatid mites of “Cape

2010. The specimens d¢taralopheremaeus his- Martyan” Nature Reserve
panicuswere obtained: 1) in soil and mosses, 24
April 2010 (one specimen); 2) in soil, 14 May BRACHYCHTHONIIDAE Thor, 1934

2010 (two specimens). The specimensCeéno-
belba martyanensisp. nov. were collected: in
soil, 24 March, 2010 (two paratypes); and 14

May, 2010 (holotype and paratype). SPHAEROCHTHONIIDAE Grandjean, 1957

All specimens were studied in lactic acid, SPhaerochthonius splendid(Berlese, 1910)*

mounted on temporary cavity slides for the dura-
tion of the study then stored in vials in 70%
alcohol. All body measurements are presented inEpilohmannia cylindricaBerlese, 1904)
micrometers (um). Body length was measured in

lateral view, from the tip of the rostrum to the LOHMANNIIDAE Berlese, 1916
posterior edge of the ventral plate to avoid discre-papillacarus aciculatugBerlese, 1905)
pancies caused by different degrees of notogastral

distension. Notogastral width refers to the maxi- EUPHTHIRACARIDAE Jacot, 1930*
mum width ir! dor_sal aspect. Formulae_for leg acrotritia ardua(Koch, 1841)

setation are given in parentheses according to the\crotritia curticephala(Jacot, 1938)
sequence trochanter—femur—genu-tibia—tarsus (faacrotritia duplicata(Grandjean, 1953)**
mulus included). Formulae for leg solenidia are Euphthiracarus monodactylysVillmann, 1919)
given in square brackets according to the se-Mesotritia nuda(Berlese, 1887)

quence genu-tibia—tarsus. General terminology

used in this paper follows that of Norton & Be- PHTHIRACARIDAE Perty, 1841

han-Pelletier (2009). AtropacarusinconditusMahunka, 1991

Eobrachychthonius oudemarsammen, 1952
Poecilochthonius italicugBerlese, 1910)

EPILOHMANNIIDAE Oudemans, 1923
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Atropacarusplatakisi(Mahunka, 1979)
Hoplochthonius illinoisensiéEwing, 1909)
Phthiracarus bryobiugacot, 1930
Phthiracarus opacusliedbaa, 1986
Phthiracarus subdolubliedbaa, 1983
Steganacarus carinaty&och, 1941)

TRHYPOCHTHONIIDAE Willmann, 1931
Trhypochthonius tectoruiiBerlese, 1896)

NOTHRIDAE Berlese, 1896
Nothrus anauniensi€anestrini and Fanzago, 1876

CAMISIIDAE Oudemans, 1900
Camisia biurugKoch, 1839)

HERMANNIELLIDAE Grandjean, 1934

Hermanniella dolos&ranjean, 1931
Hermanniella picegKoch, 1839)

NEOLIODIDAE Sellnick, 1928
Neoliodes ionicuSellnick, 1931

PLATEREMAEIDAE Tragardh, 1926
Paralopheremaeus hispanicu@Ruiz, Kahwash and
Subias, 1990)

GYMNODAMAEIDAE Grandjean 1954*

Arthrodamaeus hispanicy&randjean, 1928)*

Arthrodamaeusf. starki (Bulanova-Zachvatkina, 1967)*

Gymnodamaeus bicostat(lsoch, 1835)*
ALEURODAMAEIDAE Paschoal & Johnston, 1985

Aleurodamaeus setos(Berlese, 1883)

DAMAEIDAE Berlese, 1896

Belba dubininiBulanova-Zachvatkina, 1962

Damaeus gracilipe@Kulczynski, 1902)

Spatiodamaeus fagdBulanova-Zachvatkina, 1957)

Metabelbella tichonravoMBulanova-Zachvatkina,
1967

PELOPPIIDAE Balogh, 1943

Ceratoppia quadridentatéHaller, 1882)
Pyroppia lanceolatddammer, 1955

GUSTAVIIDAE Oudemans, 1900
Gustavia microcephaléNicolet, 1855)

LIACARIDAE Sellnick, 1928

DorycranosugpunctulatugMichel o |p 1956)
Liacarus brevilamellatus/ichel jp p 1955
Xenillus tegeocranu@Hiermann, 1804)

CTENOBELBIDAE Grandjean, 1965

Ctenobelba martyanensgp. nov.

AMEROBELBIDAE Grandjean, 1961
Amerobelba decedefBerlese, 1908

DAMAEOLIDAE Grandjean, 1965

Damaeolus asperaty8erlese, 1904)
Fosseremus laciniatu®erlese, 1905)

TECTOCEPHEIDAE Gandjean, 1954
Tectocepheus velat(@§lichael, 1880)

OPPIIDAE Grandjean, 1951

Hypogeoppia exempi@lihel o ) 1958)
Microppia minus(Paoli, 1908)
Moritzoppia unicarinataPaoli, 1908)
Oppiella nova(Oudemans, 1902)
Ramusella clavipectinat@Michael, 1885)
Rhinoppia obsoletgPaoli, 1908)

QUADROPPIIDAE Balogh, 1983
Quadroppia quadricarinatgMichael, 1885)

SUCTOBELBIDAE Jacot, 1938

Suctobelbella forsslundBtrenzke, 1950)
Suctobelbella latirostrigStrenzke, 1950)

MICREREMIDAE Grandjean, 1954**
Micreremus brevipefMichael, 1888)**

LICNEREMAEIDAE Grandjean, 1931

Licneremaeus licnophorydichael, 1882)

SCUTOVERTICIDAE Grandjean, 1954

Lamellovertex caelatu®Berlese, 1895)
Scutovertex sculptidichael, 1879

PHENOPELOPIDAE Petrunkevitch 1955

Eupelops torulosuéKoch, 1839)
Peloptulus phaeonoty&och, 1844)
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ACHIPTERIIDAE Thor 1929*

Achipteria acuteBerlese, 1908
Parachipteria punctatgNicolet, 1855)**

TEGORIBATIDAE Grandjean, 1954**
Lepidozetes singulariBerlese, 1910**

ORIBATELLIDAE Jacot, 1925*

Oribatella hungaricaBalogh, 1943
Oribatella quadricornutaMichael, 1880)
Oribatella superbulgBerlese, 1904)**

CERATOZETIDAE Jacot, 1925*

Ceratozetes mediocrBerlese, 1908
Ceratozetoides cisalpinyBerlese, 1908)
Latilamellobates naltschicl8haldybina, 1971
Trichoribates trimaculatugkoch, 1835)**

ZETOMIMIDAE Shaldybina, 1966**
Zetomimus furcatu@earce & Warburton)**

CHAMOBATIDAE Grandjean 1954
Chamobates dentotutoihaldybina, 1969

MYCOBATIDAE Grandjean 1954

Punctoribates mundushaldybina, 1973
Minunthozetes pseudofusig@chweizer, 1922)
Minunthozetes semirufifgoch, 1841)
Mycobates bicornigStrenzke, 1954)

ORIBATULIDAE Thor, 1929*

Lucoppia burrows{Michael, 1890)

Oribatula tibialis (Nicolet, 1855)

Zygoribatula exaratéBerlese, 1916

Zygoribatula frisiae(Oudemans, 1900)*
PSEUDOPPIIDAE Mahunka, 1975

Pseudoppia mediocrigvlinel jp | 1957)

SCHELORIBATIDAE Grandjean, 1933*

Scheloribategimbriatus Thor, 1930
Scheloribatesaevigatus(Koch, 1835)*

HAPLOZETIDAE Grandjean 1936
Peloribates europaeud/illmann, 1935

GALUMNIDAE Jacot 1925*

Galumnadorsalis(Koch, 1835)**
Pergalumnamyrmophila(Berlese, 1914)
Pilogalumna crassiclavéBerlese, 1914)
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TAXONOMY

Paralopheremaeus hispanicufRuiz, Kahwash
& Subias, 1990)

(Figures 1-19)

Diagnosis Body length 415-448 x 215-232
(three specimens); body surface foveolate; rostral
and lamellar setae similar in length, setiform,
smooth; rostral setae inserted ventrally, sensilli
setiform, smooth, weakly spiral-form distally;
notogaster with six pairs of setae; pedotecta Il
developed, thorn-like; epimeral setal formula 10—
6-5-11; anal plates with six or seven pairs of
setae.

Measurements Three specimens (male and
two females): body length 415-448 (mean 437);
body width 215-232 (mean 226).

Integument(Figs. 1, 3, 6, 7-9, 10, 13, 14).
Color: yellow-brownish. Dorsal and ventral sur-
faces with foveolae forming reticulate ornament-
tation (diameters up to 8 on prodorsum and
epimeral region, 16 on notogaster and 12 on ano-
genital region). Body and legs covered with round
or conical cerotegumental granules (diameter or
length up to 1). Setae with or without cerotegu-
ment.

Prodorsum(Figs. 1, 3-5, 7). Rostrum rounded.
Lateral parts with weakly visible lines in dorsal
view. Medio-basal part with unclear lineate orna-
mentation (foveolae absent). Rostrab)( and
lamellar (e) setae similar in length (41-49) and
shape, setiform, smooth. Interlamellar setagq)
thorn-like. Sensilli 5 86—90) setiform, smooth,
weakly spiral-form distally.

Notogaster(Figs. 1, 7-9). Oval in dorsal view
and weakly flattened in lateral view. Anterior part
of notogaster weakly extending over basal part of
prodorsum. Posterior margin rounded. Circum-
marginal furrow ¢mf poorly developed, visible
in dorso-lateral, lateral and dorso-posterior views.
Six pairs of setiform, smooth notogastral setae
present. Setae—hz p; (28—32) visible in dorsal or
lateral views. Setap—3 (24—28) visible in lateral
or posterior views. Lyrifissureis, im andip thin.
Opisthonotal gland openings not evident.
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Figures 1-6 Paralopheremaeus hispanic(Ruiz, Kahwash & Subias, 1990). 1 = Dongal of body, 2 = ventral view of body,
gnathosoma and legs not shown, 3 = rostdonso-anterior view, 4 = rostral seta, Sensillus, 6 = foveak in central paxf
notogaster. Scale bars (1, 2) 100, {8) 50 pm, (4, 5) 10 um, (6) 20 pm.
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Figures 7-14 Paralopheremaeus hispanic(Ruiz, Kahwash & Subias, 1990). 7 = Prodorsum and anterior part of notogaster,
lateral view, epimeral setae,athosoma and legs (except bgsaits) not shown, 8 = posteripart notogaster, lateral view,
9 = notogaster, posterior view, 10 = subcapitulum,raértew of right half, 11 = palp, 12 = chelicera,
13 = genital plate, right, 14 = anal plate, rigltal§ bars (7—9) 100 um, (10, 12—14) 20 pm, (11) 10 pm.
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TalV TilV —

Figures 15-19Paralopheremaeus hispanic(Ruiz, Kahwash & Subias, 1990). 15 = Legdht, antiaxal view, 16 = tarsus and
tibia of leg Il, left, paraxial view, 17 genu and femur of leg Il, left, antiaxial view, 18 = leg lll, right, antiaxial view,
19 = Leg IV, right, antiaxial view. Scale bar 20 pm.
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Lateral part of body(Figs. 1, 2, 7, 8). Exoboth- with long cilia; other longer (16-20), setiform,
ridial setae €x 4) setiform, smooth. Pedotecta | slightly barbed. One pair of aggenitab( 24) and
(Pt I) normally developed, convex. Pedotecta Il three pairs of adanahd¢,—ads, 24) setae setiform,
(Pt 11) thorn-like. Discidia ¢i) triangular, blunt.  smooth or with indistinct barbs. Adanal setak
Lyrifissuresih andips not evident. and ad, in paraanal positionads in preanal

Gnathosoma (Figs. 10-12). Subcapitulum position. Anal plates (AP) with six or seven pairs
longer than wide (98 x 69). Subcapitular setaeof setiform, smooth anal setae (20). Lyrifissures
setiform, barbedh andm longer (both 32—-36) and iad not evident.
thicker thana (28-32). Adoral setae(;, or, 10— Legs(Figs. 15-19). Tridactylous; median claw
12) setiform, barbed, hook-like distally. Palps thicker than lateral claws. Articulations with
(61) with setation 0-2—-1-3-9(€L Solenidion  sockets. Tarsi, tibiae and genua Ill, IV with wide
(& long, thickened, not fused withcm pressed  dorsal ridge. Femora I, Il with wide ventral ridge.
to surface of palptarsus. Chelicerae (106) with Femora Ill, IV with wide dorsal and ventral
two long, setiform, barbed setasha (32) longer  ridges. Formulae of leg setation and solenidia: |
thanchb (20). Tragardh’s organ (Tg) well visible.  (1-8-4-4-20) [1-2-2], Il (1-8—-4-5-18) [1-1-2],

Epimeral region (Fig. 2). Epimeral setal Il (3-5-3-4-14) [1-1-0], IV (3-5-3-4-12) [0—
formula 10-6-5-11 in all specimens. Setae 1-0]; homology of setae and solenidia indicated
setiform, smooth or with indistinct barbs. One in Table 1. Many setae setiform, smooth or
pair of setae on epimeres | (anterior in ventral slightly barbed. Setaig, tc, u setiform, thickened,
view) longest (32), other shorter (10-20). ciliate. Famulus &) very thick. Tibiae | with

Anogenital region(Figs. 2, 8, 9, 13, 14). dorso-distal projection, having a long, setiform
Genital plates (GP) with seven pairs of genital solenidion 3. Other solenidia considerable shor-
setae. Four pairs of genital setae inserted inter (very short on genua I-Ill and tibiae IlI- 1V),
medial longitudinal row, short (12—16), setiform, rod-like, blunt

Table 1 Leg setation and solenidia Baralopheremaeus hispanic(Ruiz, Kahwash & Subias, 1990)

Leg | Trochantef Femur Genu Tibia Tarsus
d, (12), (12), .
, Mg : (ft), (tc), (i), (p), (u), (@), s,
Y oV 10O %% o), @), (o). e &, &
d, (12), (I2), .
: Mgt . (ft), (tc), (it), (p), (u), (a), s,
| svz Vi A0 L d0.m 3 | O P
M| 1y v 2’\/.('1)’ 2 la v 1 |dr ), 3 ‘Eg\’/)(tc)’ (it), (p), (), (@), s,
V|1 1 v g’v.('l)’ 2 Tarv dr w3 | (), () w) @) s (V)

Roman letters refer to normal setae-(famulus), Greek letters refer to solenidime apostrophe (') marks setae on anterior
and double apostrophe (") setaepasterior side of the given leg segment. Parentheses refer to a pair of setae.

Remarks The present Ukrainian specimens of differences as well; i.e. body size (415-448 x
Paralopheremaeus hispanicase morphological- 215-232 in the Ukrainian specimens versus 562 x
ly and in general appearance similar to the Span275 in the Spanish specimens), epimeral formula
ish specimens (see the original description of (10 (I epemeres)-6 (l)-15 (Il and IV) in the
Ruiz, Kahwash & Subias 1990 and later redes-Ukrainian specimens versus 8 (I)-7 (I)-14 (llI
cription by Pérez-ifligo 1997), but there are slight and V) in the Spanish specimens). We believe
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that these differences represent intraspecific (perwidely dilated distally or in medio-distal part,
haps geographical) variability. Furthermore, the smooth or with indistinct internal longitudinal
Ukrainian specimens possess six pairs of noto-lines. Opisthonotal gland openings and lyrifis-
gastral setae and thorn-like pedotecta Il. Ruiz,suresia, im, ip developed, but poorly visible un-
Kahwash & Subias (1990) and Pérez-ifiigo (1997)der the cerotegumental layer.

specifies only four pairs of notogastral setae and Lateral part of body(Figs. 20, 26). Exoboth-
absence of pedotecta Il. We had no possibility toridial setae (16) setiform, slightly barbed. Pedo-
study the type material oParalopheremaeus tecta | and Il well deveped. Discidia triangular,
hispanicus but assume that the Spanish speci-rounded distally. One triangular, blunt tuberEle
mens also have set@g ps; and thorn-like pedo- present on each side of the body. Lyrifissures

tecta Il as in the Ukrainian specimens. and ips developed, but poorly visible under the
cerotegumental layer.
Ctenobelba martyanensisp. nov. GnathosomdFigs. 29-31). Subcapitulum long-

er than wide (114 x 73-77). Subcapitular setae
setiform, barbedh (28) anda (24-28) shorter
thanm (32—36). Adoral setae (8) setiform, slightly
barbed, hook-like distally. Palps (69) with setation
0-2-1-3-8(+X). Solenidion long, thickened, not

(Figures 20-39)

Diagnosis Body length 498-564 x 282-315
(four specimens); rostrum truncate, with two

lateral tubercles; prodorsal setae setiform, barbed ;
fused withacm pressed to surface of palptarsus.

similar in length; sensilli with four or five long . . .
branches; notogastral setae medium sized, WiderChellcerae (114) with two long, setiform, barbed

dilated;three pairs of slightly phylliform, smooth setaeicha (28) longer, tharchb (20). Tragardh’s

. organ well visible.
aggenital setae present. Epimeral region(Fig. 21). Epimeral setal for-

. la 3—-1-3-3. Setakb longest (45), setiform,
MeasurementsHolotype (male): body length MY : .
514; body width 290. Paratypes (malé and two Smooth; all the others short (16-20), slightly wid-

females): body length 498-564 (mean 536); bodyened, smooth. Two pairs of strongly developed,
width 282—315 (mean 298). triangular, blunt-ended tubercleSa and Sp

present on epimeral region. Setaeinserted on

Integument(Figs. 20, 21). Color: brownish- tuberclesSp
grey to brown. Dorsal and ventral surfaces co- Anogenital region(Figs. 21, 32-35). Six pairs
vered with round (in dorsal view; diameter up to of genital setae (14-18) setiform, smooth. Three
8) or conical (in lateral view; length up to 12) pairs of aggenital (16-20), three pairs of adanal
cerotegumental granules. Setae with or without(18—20) and two pairs of anal (16) setae slightly
cerotegument. phylliform, smooth. Lyrifissureg@d not evident.

Prodorsum (Figs. 20, 22-26). Rostrum trun- Legs (Figs. 36-39). Monodactylous, claws
cate, with two lateral tubercles. Costulae long, smooth. Formulae of leg setation and solenidia: |
distinct, almost straight. Transcostular line absent.(1-5-3-4-19) [1-2-2], Il (1-5-3-4-16) [1-1-2],
All prodorsal setae (rostral, lamellar, interlamel- lll (2-3-1-2-15) [1-1-0], IV (1-2-2-3-12) [0-
lar) setiform, barbed, inserted on small tubercles,1-0]; homology of setae and solenidia indicated
similar in length (41-49) but rostral setae thinner in Table 2. Many setae setiform, slightly barbed,
and with smaller barbs. Sensilli (86-90) with five rarely smooth. Setag on tarsi II-IV spiniform.
(four in one specimen) long branches, which areFamulus setiform. All solenidia rod-like, blunt.
inserted unilaterally.

Notogaster(Figs. 20, 27, 28). Anterior border Remarks Ctenobelba martyanensgp. nov. is
straight, with triangular, blunt-ended medial (one very similar to Ctenobelba serrataMahunka,
pair) and humeral (one pair) condyles. One pair 0f1964 (see Mahunka 1964977) from southern
humeral crista present. Ten pairs of notogastralEurope in having sensilli with four to five long
setae medium sized, similar in length (24-32), branches and dilated notogastral setae. However,
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20

23 24 25

Figures 20—25Ctenobelba martyanenssg. nov. 20 = Dorsal view of body, 2ventral view of bodygnathosoma and legs
(except basal parts of legs Ill, IV) not shown, 22 = rostdmnso-anterior view, 23 = rostral seta, 24 = lamellar seta,
25 = sensillus. Scale ba20, 21) 100 um, (22, 25) 20 pum, (23, 24) 10 pm.
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Figures 26—35Ctenobelba martyanensi®. nov. 26 = Prodorsum, lateral viewinegral region, gnathosoma and legs not
shown, 27 = notogastral sétg 28 = notogastral sefs, 29 = subcapitulum, ventral view of right half, 30 = palp,
31 =chelicera, 32 = genital plateft, 33 = aggenital seta, 34 = apddte, right, 35 = adanal setd,.
Scale bars (26) 100 um, (27, 28, 30, 33, 35) 10 um, (29, 31, 32, 34) 20 um.
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—  Talv

Figures 36—39Ctenobelba martyanensi®. nov. 36 = Leg |, without trochanter, left, antiaxial view, 37 = leg II,
without trochanter, right, antiaxialeav, 38 = Leg lll, right, antiaxial view, 39 = leg IV, riglantiaxid view.
Scale bar 20 pm.
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it can be clearly distinguished from the latter by branches (versus sensilli with nine to 11 short
the larger body size (498-564 x 282-3150n  cilia in C. heterosetoga
martyanensisp. nov. versus 416-431 x 240-250

in C. serratg, morphology of rostrum (truncate, Type depositionThe holotype is deposited in
with two lateral tubercles i€. martyanensisp.  the collection of the Zoological Institute of the
nov. versus rounded i€. serratg, similar seti- gy ssian Academy of Sciences, St. Petersburg,

form structure of all lamellar and interlamellar g csia: one paratype is in the collection of Si-
setae (versus interlamellar setae narrowly dilated,berian ’Zoological Museum. Novosibirsk Russia:

lamellar setae setiform i€, serratg and widely two paratypes are in the collection of the first
dilated notogastral setae (versus narrowly dllatedauthor

in C. serratg.

Ctenobelba martyanensip. nov. is also simi- Etymology The new species is named after the
lar to Ctenobelba heterosetoddurvanidze and “Cape Martyan” Nature Reserve (Ukraine).
Weigmann, 2007 described from the Caucasus

region in having widely dilated notogastral setae _ e

. sum Shtanchaeva (Caspiantituge of Biologcal Resources,
and morpho!ogy O_f rostrum. However, it can Makhachkala, Russia) and Prddr. Luis Subias (Univer-
clearly be distinguished from the latter by the sigad Complutense de Madrid, Madrid, Spain) for con-
larger body size (498-564 x 282-315 sultations. We are deeply obliged to Dr. Wojciech Niedlba
martyanensisp. nov. versus 375-410 x 200-205 (Adam Mickiewicz University, Pozna Poland) for help with
: . identification of ptyctimous mites. We also are deeply ob-
in C. heterosetoga the notogastral Seta? all (.j" liged to Dr. Ladislav Miko (European Commission, Direc-
lated (versus some notogastral setae setifor@ in 5 4te General for Health ar@onsumers, Bruxelles, Belgi-

heterosetosaand sensilli with four to five long  um) for help with collecting literature.

Acknowledgements— We cordially thank Dr. Umuku-

Table 2 Leg setation and solenidia ©fenobelba martyanensip. nov.

Leg | Trochantef Femur Genu Tibia Tarsus

. d, (1), bv", : (f9), (tc), (it), (p). (u), (a), s,
v v MV, 0083 | G ok e . &

. d, (1), bv", : (f9), (tc), (it), (p). (u), (a), s,
Il % v M, v, 1 M, (v), 3 OV, 1", &, &
morv dlev |I 1 I (v), 3 ER’)“C)’ (19, (p). (u). @) s
v v d, ev' dl ', (v), 3 ft", (tc), (p), (u), (), s, (pv)
See Table 1 for explanations.
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Two new oribatid mite species wth auriculate pteromorphs from
Southern Vietnam (Acari: Oribatida: Parakalummidae,
Galumnidae)

S.G.ErMILOV! and A.E. ANICHKIN?

Abstract. Two new oribatid mite specie®Neoribatesspindleformissp. nov. andGlobogalumna biporosap. nov. are
described from soil and litter of pine amdacias artificial plantations of Dordai Culture and Nature Reserve (Southern
Vietham). First new species isfféirs from all other species deoribatesby combination of the following characters; mor-
phology of sensilli, number of leg claws and genitalesefecond new species differs from type-speci€iaiogalumnaby the
body surface and number of notogastral porose areas. The @Efuagalumnais recorded for the if§t time from the Oriental
region.

Keywords. Oribatid mites, new specigdgoribatesGlobogalumnaVietnam.

INTRODUCTION Globogalumnawas proposed by Balogh &
Balogh (1990) withAllogalumna globulifergBa-
his work is a part of our continuing study of logh & Mahunka, 1978) as the type species. Cur-
Vietnamese oribatid mite fauna.g.Ermilov  rently, this genus comprises only the type species,
& Anichkin 2010, 2011a, 2012). The present stu- which is distributed in Brazil (Subias 2004, online
dy is based on materiabllected during Russian— Version 2012). Hence, the new spedgethe first
Vietnamese expedition idune—August 2012. In member ofGlobogalumnarecorded for the Ori-
the course of taxonomic identification of oribatids €ntal region.
from Dong Nai Culture and Nature Reserve

(Dong Nai Province, Southern Vietnam), we MATERIAL AND METHODS
found two new species having auriculate ptero-
morphs; one belonging to the genhsoribates The collection locality and habitat of the new

Berlese, 1914Parakalummidae) and the other to species are given in theMaterial examineti
GlobogalumnaBalogh & Balogh, 1990 (Galum- sections. Specimens were studied in lactic acid,
nidae). mounted on temporary cavity slides for the
duration of the study, then stored in vials in 70%
Neoribateswas proposed by Berlese (1914) alcohol. All body measurements are presented in
with Oribata roubali Berlese, 1910 as the type micrometers (um). Body length was measured in
species. Currently, this genus comprises 42 spelateral view, from the tip of the rostrum to the
cies and one subspecies and has a cosmopolitaposterior edge of the ventral plate to avoid discre-
distribution (Subias 2004, online version 2012). pancies caused by different degrees of notogastral
Earlier, two species of this genus were recordeddistension. Notogastral width refers to the maxi-

from Vietnam (Krivolutsky et al 1997): N. mum width in dorsal aspect. General terminology
aurantiacus (Oudemans, 1914) andl. jacoti used in this paper follows that of Norton &
(Balogh & Mahunka, 1967). Behan-Pelletier (2009). Formulae for leg setation

Dr. Sergey G. Ermilowhytosanitary Department, Nizhniy Novgorod Refetter of the Federal Service for Veterinary
and Phytosanitary Inspection, Riziy Novgorod 603107, Russia. E-matmilovacari@yandex.ru

2Dr. Alexander E. AnichkirLaboratory of Soil Zoology and General Emimlogy, Institute of Ecology and Evolution,
Russian Academy of Sciences, Lenin 33, Moscow 119071, RuJssnt Russian-ViethameBesearch and Technological
Center, Southern Branch, Ho Chi Minh, Vietnam. E-nmrajbetty@yandex.ru
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are given in parentheses according to the sequenSa S1-S3 and all lyrifissures located typical for
ce trochanter—femur—genu—tibia—tarsus (famulusgenus. Median pore absent.
included). Formulae for leg solenidia are given in  GnathosomaMorphology typical folNeoriba-
square brackets according to the sequence genutes (e.g. Travé 1972, Grishina & Vladimirova
tibia—tarsus. 2009, Nakamura, 2009).
Epimeral region (Fig. 3). Apodemes 1, 2,
TAXONOMY sejugal and 3 well visible. Epimeral setal formula:
3-1-3-3. All setae setiform. Centroepimeral setae
Neoribatesspindleformissp. nov. la, 2a 3a (12-20) straight, thicker and more
_ strongly barbed than others. Se@einserted on
(Figures 1-9) pedotectae Il, longest (24), slightly barbed. Setae
, _ _ 1b, 1c, 3b, 4a 4b, 4c short (4-8), thin.

Diagnosis Body size 481-498 x 332-348.  anpogenital region(Figs. 3, 6, 7). Four pairs of
Body surface smooth. Rostral, lamellar and Inter- genital ¢,—gs, 8—10), one pair of aggenitad, 8—
lamellar setae long. Sensilli spindle-form. Four 10), three pairs of adanahd—ads, 10-12) and
pairs of_ genital_setae. Leg tarsi | with one claw, tyo pairs of anal gn, anp, 8) setae thin and
leg tarsi II-IV with two claws. smooth. Aggenital setae inserted on rhombus-like

_ ) cuticular structures. Lyrifissuregd located in

Material examined The holotype (male) and jhverse apoanal position. Adanal setaeh
three paratypes (males) have the following collec-jnserted preanally. Postanal porose area absent.
tion data:. Southern Vietnam, Dong Nai Province, Legs(Figs. 8, 9). Morphology of leg segments,
Dong Nai Culture and Nate Reserve, 11°16', E getae and solenidia typical fdteoribates (e.g.
107°4', pine needles, branches and camesess-  Travé 1972, Grishina & Vladimirova 2009,
ed with sifter from pine artificial plantatiofPinus Nakamura 2009). Leg tarsi | with one claw, leg
kesiyaRoyle ex Gordon), July 2012, collected by taysj 11—V with two claws (one thicker than the
A.E. Anichkin and S.G. Ermilov. other). Formulae of leg setation and solenidia: |

(1-5-3-4-20) [1-2-2], Il (1-5—3-4-15) [1-1-2],

MeasurementsBody length: 498 (holotype), (2-3-1-3-15) [1-1-0], IV (1-2—2—-4-12) [0—
481 (two paratypes), 498 (one paratype). Bodyo_0]; homology of setae and solenidia indicated
width: 348 (holotype), 332 (one paratype), 348 in Table 1.

(two paratypes).
Comparative analysisin general morphology

Integument(Fig. 1). Body color brown. Body (medium body size; spindle-form sensilli; long
surface smooth. Anterolateral parts of notogasterrostral, lamellar and interlamellar setae; short
with radiate impressions. Pteromorphs with thin gpenings of notogastral saccullporibatesspind-
wrinkles. leformis sp. nov. is most similar tdleoribates

Prodorsum(Figs. 1, 2, 4). Rostrum protruding, gracilis Travé, 1972 from Southern Europe, but it
rounded in dorsal view. Rostralo( 69-77), la-  clearly differs from the latter by the following
mellar (e, 110-114), interlamellanr( 135-143)  characters: sensilli with longer apex (versus
and exobothridialdx 8-12) setae setiform, slight- shorter inN. gracili9; leg tarsi | with one claw,
ly or indistinctly barbed. Sensillis§ 131-151) |eg tarsi II-IV with two claws (versus all leg tarsi
spindle-form, smooth or indistinctly barbed, with with three claws inN. gracilis; genital plates

well developed stalk (69-82), oblong head (20—with four pairs of genital setae (versus five pairs
28) and thin apex (28-41). Porose aréasab- in N. gracilis).

sent. LamellaeL@m) thin.

Notogaster(Figs. 1, 4, 5). Anterior notogastral Type depositionThe holotype is deposited in
margin present, convex. Notogastral setae reprethe collection of the Zoological Institute of the
sented by 10 pairs of alveoli. Four pairs of sacculiRussian Academy of Sciences, St. Petersburg,
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7

Figures 1-9 Neoribates spindleformisp. nov. 1 = dorsal view of body, 2 = sensillBis; ventral view of body, legs, palps and
subcapitular setae not shown, fateral view of prodorsum, exottwidial seta not shown, 5posterior view of notogaster,
6 = right genital plate, 7 = right anal plate with adanal ssdgead, and lyrifissureiad, 8 = left leg tarsus |, antiaxial view,
9 =right leg tarsus IV, antiaxigiew. Scale bars (1, 3) 200 L2, 6-9) 20 um, (4, 5) 100 pm.
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Russia; two paratypes are deposited in the collectepresented by 10 pairs of alveoli. Only two pairs

tion of Siberian Zoological Museum Novosibirsk,
Russia; one paratype is in the collection of the
first author.

Etymology The specific nameshindleformis
refers to the morphology of sensilli (spindle-
form).

Globogalumna biporosap. nov.
(Figures 10-18)

Diagnosis Body size 250 x 159-164. Body

of porose areas visiblea (6—8) andAl (3—4).
All lyrifissures located as typical for majority of
Galumnidae. Median poremf) large, inserted
little below of level the localization of porose
areasAl

GnathosomaMorphology typical for Galum-
nidae (e.g. Engelbrecht 1972, Ermilov & Anich-
kin 2010, 2011b).

Epimeral region (Fig. 12). Apodemes 1, 2,
sejugal and 3 well visible. Epimeral setal formula:
1-0-2-1. All setae minute (1-2), thin.

Anogenital region(Figs. 12, 17, 18). Six pairs

surface with granular cerotegument. Notogasterof genital, one pair obggenital, three pairs of

characteristically ornamentation by a thickened
longitudinal line with thin lateral branches. Rost-

ral and lamellar setae short. Interlamellar setae

represented by alveoli. Sensilli clavate, with
spines bilaterally. Two pairs of porose areds, (

adanal and two pairs of anal setae similar, minute
(1-2), thin. Postanal porose area oval (12 x 4).
Legs Morphology of leg segments, setae and
solenidia typical for Galumnidade.g. Engel-
brecht 1972, Ermilov & Anichkin 2010, 2011b).

A1) developed. Median pore and postanal poroseLeg heterotridactylous. Formulae of leg setation

area present.

Material examined Holotype (female) and
paratype (female) have the following collection
data: Southern Vietnam, Dong Nai Province,
Dong Nai Culture-Nature Reserve, 11°18', E 107°
3', soil from acacias artificial plantatioldgacia
auriculiformis A.Cunn. ex Benth), July 2012,
collected by A.E. Anichkin and S.G. Ermilov.

Measurements Body length: 250 (holotype
and paratype). Body width: 164 (holotype), 159

(paratype).
IntegumentFigs. 10, 12-14). Body color brown.

and solenidia: | (1-4-3-4-20) [1-2-2], Il (1-4—
3-4-15) [1-1-2], Il (1-2-13-15) [1-1-0], IV
(1-2—-2-3-12) [0-1-0]; homology of setae and
solenidia indicated in Table 2.

Comparative analysisGlobogalumna biporo-
sasp. nov. is clearly differs from the type-species,
G. globuliferaby the presence of specific orna-
mentation on notogaster (absent @& globuli-
fera), presence only of two pairs of notogastral
porose areas (four pairs iB. globuliferg, ab-
sence transverse line antsty to interlamellar
setae (present iB. globuliferg.

Also, in having the combination of specific

Body surface covered by granular cerotegument;notogastral ornament and clavate sens@liobo
granules very small (up to 1). Centro-anterior partgalumna biporosasp. nov. is similar toAlloga-

of notogaster with specific ornamentation: thick-
ened longitudinal line with thin lateral branches.
Prodorsum (Figs. 10, 11, 13, 15). Rostrum
rounded in dorsal view. Rtral and lamellar setae
similar in length (6-8), setiform, thin and smooth.
Interlamellar setae absent, represented only b
alveoli. Sensilli (36

lumna congoensi¢Stary, 2005) from the Ethio-
pian region Allogalumna exigu@&opp, 1960 from
Egypt, Allogalumna gedaiiMahunka, 1995 from
Thailand andAllogalumna pellucida(Wallwork,

y1965) also from the Ethiopian region, but it
—40) with well developed stalk differs from these listed species by the locali-

(16) and head (20-24). Sensillar head is oblongZ&tion of lyrifissuresad (far from anal plates i®
disk-like, with strong spines bilaterally. Porose biporosasp. nov. versus close to anal plates in the

areasAd not evident. Sublamellar line&S poorly
visible.
Notogaster(Figs. 10, 14, 16). Anterior noto-

other species), presence of two pairs of notogast-
ral porose areas (versus three to four in the other
species) and sensillar head with strong spines

gastral margin present, straight. Notogastral setadversus with cilia or barbs in the other species).
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16 18

Figures 10-18Globogalumna biporosap. nov. 10 = dorsal view of body, 11 = sensillus, 12 = ventral view of body, legs, palps
and subcapitular setae not shown, 13 =r#htdew of prodorsum, 14 = posterior vi@finotogaster, 15 = dorso-anterior view
of rostrum, 16 = notogastral ornament, 17 = left genitabple® = left anal plate with adanal setae and lyrifismde
Scale bars (10, 12-14) 50 um, (18, 17) 10 pum, (15, 18) 20 um.
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Table 1 Leg setation and solenidia &oribates spindleformip. nov.

Leg | Trochanter Femur Genu Tibia Tarsus

. "o . (o), (tc), (it), (p), (u), (a), s
I % d, (1), bv", v m, v, 1 M, ), 3, 3 (V). V', (Ol). I €. &, &

: "o : (1), (tc), (it), (p), (u), (a), s
Il % d, (1), bv", v m, v, 1 M, (v), 3 OV), &, &2
m v d,r, ev I 1 I (v), 3 ggz/,)(tc), (10, (). (W), (). s
v |V d, ev' d, I d, I (v) ft", (tc), (p), (u), (a), s, (pv

Roman letters refer to normal setae-(famulus), Greek letters refer to solenidime apostrophe (') marks setae on anterior
and double apostrophe (") setaepasterior side of the given leg segment. Parentheses refer to a pair of setae.

Table 2 Leg setation and solenidia @fobogalumna biporosap. nov.

Leg | Trochanter| Femur Genu Tibia Tarsus

(f9), (t), (it), (p). (u), (&), s,
| 4 d, (1), bv" 0, v, 1 0, ), 3,3 | (pv), v, (p), I,

e & &

: " : (fv), (te), (it), (p), (u), (&), s,

Il v d, (), bv M, v, 1 0, (v), 3 V), &, &l
m | v d,ev I 1 I (), 3 ?gz;)(tc)’ (10, (0), (W), (@), s,
v v d, ev’ d, I I, (v), 3 ft", (t0), (p), (u), (@), s, (pV)

See Table 1 for explanations.

Type depositionThe holotype is deposited in BALOGH, J. & MAHUNKA, S. (1978): New data to the
the collection of the Zoological Institute of the = knowledge of the oribatid fauna of the Neogea
Russian Academy of Sciences St. Petersburg’ (Acarl)”lACta ZOOlOgica Academiae Scientiarum
Russia; one paratype (dissected) is in the collec- Hungaricag 24 (3-4): 269-299.
tion of the first author. BERLESE A. (1910): Brevi diagnosi di generi e species

nuovi di Acari.Redia 6: 346—-388.

Etymology The specific name Uiporosa’ BERLESE A. (1914): Acari nuovi. Manipulus IXRe-
refers to the presence of only two pairs of noto- i3 10: 113-150.

gastral porose areas. i
ENGELBRECHT, C.M. (1972): Galumnids from South

Acknowledgements— We cordially thank Dr. Umuku- Africa (Galumnidhe, Oribatei)Acarologia 14 (1):
sum Ya. Shtanchaeva (Caspian Institute of Biological Re- 109-140.
sources, Makhachkala, Russia) and Prof. Dr. Luis S. SubiasE .

. . . . . RMILOV, S.G.& ANICHKIN, A.E. (2010): Three new
(Unlvelrs@ad Complutense de Madrid, Madrid, Spain) for species of Galumnidae (Atta(gribatizja) from Cat
consultations. Tien National Park, southern Vietnardootaxa

2681: 20-34.
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New Uropodina records and specieBom the Korean Peninsula
(Acari: Mesostigmata)*

J. KONTSCHAN,, S. J. RRK?, T. J. YooN°& W. Y. CHOI?

Abstract. Thirteen Mesostigmata species are recorded from the Korean Peninsula. Two dethtmma koreanaand
Leonardiella koreanaspp. nov. are new to science, and further elevegisp are recorded for tffiest time from the Korean
Peninsula.

Keywords. Acari, Uropodina, new species, new records, Korean Peninsula.

INTRODUCTION koreae Hirschmann, 1981 andfrichouropoda
rafalskii Wi niewski & Hirschmann, 1984) from

Uropodina is a widely distributed soil inhabit- the Korean Peninsula without providing exact lo-
ing group of the order Mesostigmata which cality data.

are very diverse in the tropical areas, especially in

the tropical rain forests (Lindquigt al. 2009). Our present paper contains new occurrences of
However, the Uropodina fauna of the Europeaneleven already known species and description of
countries of Northern temperate zone are extentwo new species from the Korean Peninsula.
sively studied; more than 100 species are listed

from several countries (Poland, Slovakia, Roma-

nia, Hungary, Germany (Whiewski 1993, Masan MATERIAL AND METHODS
2001, Kontschan 2008)). In contrary, the tempe-

rate region of Asia is scarcely investigated. Only  1he Specimens elaborated here were found in
the fauna of Japan, with more than 100 known the Collection of the Soil Zoology of Hungarian

species, is well known in this region (Wiewski ~ Natural History Museum (Budapest, Hungary)
1993). Less than 25 species are listed from the(HNHM) and in the National Institute of Biolo-
Asian part of Russia, and only 5 species aregical Resources, Incheon, Republic of Korea
recorded from China (Cheet al. 2008, Ma 2001, (NIBR). The specimens were cleared in lactic acid
Wi niewski 1993). and observed in deep andff@vered slides, with
a scientific microscope. lllustrations were made

Recently two countries (Democratic People's with the aid of a drawing tube. Measurements are
Republic of Korea and Republic of Korea) are given in micrometers (um), width of idiosoma
found on the Korean Peninsula, which is one of was taken at the level of coxae IV.
the hardly studied regions of temperate Asia.
Wi niewski (1993) listed only three species  The specimens examined are deposited in the
(Discourella koreaeHirschmann, 1981Nenteria  mentioned collections.

IDr. Jen KontschanPlant Protection InstituteCentre for Agricultural Researchubgarian Academy of Sciences, H-1525
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TAXONOMY
Trachytidae Tragardh, 1938
Polyaspinus schweitzefHu u, 1976)

Material examined.One female. As960: Re-
public of Korea, Jeollanam-do, Gurye-gun, Jiri-

san, (Mt.). Nogodan, beneath Nogodan shelter,

rocky stream in deciduous forest, 1280m, N35°
17.738" E127°31.430°, moss from streamside
rocks, 15.1X.2010., leg. Hye Woo Byeon, Tae
Woo Kim and Muranyi, D (NIBR).

Distribution. Romania, Slovakia, Poland, Uk-
raine, Hungary and Korean Peninsula.

Dinychidae Berlese, 1916
Dinychus kurosaiHiramatsu, 1978

Material examined.One female. As659: Re-
public of Korea, Jeju-do, Hallasan National Park,

same site, moss and soil samples (four different
items) were taken from mosses, detritus, litter and

upper layers of soil, 30.X.1993., leg. Peregovits,
L. and Ronkay, L (NIBR).

Distribution. Japan and South Korea
Trematuridae Berlese, 1917
Trichouropoda ovaligC. L. Koch, 1839)

Material examinedOne male. As571: Democ-
ratic People's Republic of Korea, Yanggang-do,
NW of Samjiyon, 31 km on Baekdusan (Mt.)
road, Larix vologensidorest (not mixed with
Betula pendulawith rather poor underwood, not
far from the tree borderline, sifting decayed
trunks, 28.V1.1988., leg. Merkl, O. and Szél, Gy
(NIBR).

Distribution. Europe and Korean Peninsula.
Trichouropoda shakaiiHiramatsu, 1979

Material examined.One female, two males,
and two deutonymphs. As663: Republic of Korea,
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Jeju-do, Hallasan National Park, tree bark,
30.X.1993., leg. Peregovits, L. and Ronkay, L
(NIBR).

Distribution. Japan and Korean Peninsula.
Nenteriidae Hirschmann, 1979
Nenteria japonensigdiramatsu, 1979

Material examined.One female, two males.
As461: Democratic People's Republic of Korea:
Pyeonganbuk-do., Myohyangsan (Mt.), soil sam-
ple from mixed forest under Hwajangam, to be
extracted in Berlese-funnel, 19.VI.1982., leg.
Forro, L. and Ronkay, L (NIBR).

Distribution. Japan and Korean Peninsula.

Nenteria koreanasp. nov.
(Figures 1-11)

Diagnosis.All dorsal setae short and needle-
like, surface of dorsal idiosoma smooth. Four
sternal setae present, sternal shield without orna-
mentation. Ventral shield with reticulate sculp-
tural pattern, ventral setaenooth and needle-like.
Genital shield of female scutiform, covered by
oval pits. Peritremes hook-shaped.

Material examinedHolotype.Female. As571:
Democratic People's Republic of Korea, Yang-
gang-do, NW of Samjiyon, 31 km on Backdusan
(Mt.) road,Larix volgensisforest (not mixed with
Betula pendulawith rather poor underwood, not
far from the tree borderline, sifting decayed trunks
of Larix volgensis 28.V1.1988., leg. Merkl, O.
and Szél, Gy.Paratypes One female and two
deutonymphs; with samdata as for holotype.
Holotype with a deutonymph paratype deposited
in HNHM, female and one deutonymph paratype
in NIBR.

Description Female:length of idiosoma 670—
680 um, width 530-540 um (n=2). Shape oval,
posterior margin rounded.

Dorsal aspect of idiosomgig. 1). Dorsal and
marginal shields fused amierly, all dorsal setae
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Figures 1-4.Nenteria koreanap. nov., female. 1 = dorsal view, 2 = ventralj 3 = genital shield, 4 = ventrianal region.

short €a. 15-17 um), smooth and need-like. Mar- um), v2 (ca. 15-16 um) and v3c@. 30-32 um)
ginal setae similar in shape and length to dorsalsituated near the metapodal line, ¢d4.8—10 pm)
setae. Dorsal and marginal shields without sculp-associated with oval pits and situated at level of
tural pattern. adl Adanal (adlca. 20-22 ym; adZa. 28-30
pm) and postanal (paa. 20 um) setae smooth
Ventral aspect of idiosom@ig. 2). Surface of and needle-like, situatedear the anal opening.
sternal shield smooth. Four pairs of smooth ster-Ventral shield covered by reticulate sculptural
nal setae present (ca. 8—10 um), Stl placed near tpattern between basis of genital shield and meta-
anterior margin of sternal shield, St2 at level of podal line, surface of ventral shield smooth (or
anterior margin of coxae Il, St3 at level of anterior nymphal skin can be seen) posteriorly to meta-
margin of coxae lll, St4 at level of posterior mar- podal line (Fig. 4). Genital shield scutiform acu-
gin of coxae lll, St5 situated near the basal line of minously pulled out on the anterior edge, its
genital shield. Ventral setae smooth and needlesurface ornamented by several oval pits (Fig. 3).
like, v1 placed at level of pedofossae BA(8-10 Stigmata situated between coxae Il and lll, peri
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Figures5-11.Nenteria koreanap. nov., deutonymph. 5 = dorsal view, 6 stval view, 7 = tritosternum of female,
8 = ventral view of gnathosoma of fema®e= apical part of epistome ofrfile, 10 = tritosternum of deutonymph,
11 = ventral view of gnathosoma of deutonymph.

tremes hook-shaped. Tritosternum with narrow laciniae present. Epistome marginally serrate, api-
basis, laciniae marginally serrate, apically divided cal part smooth and rounded (Fig. 9).
into three branches (Fig. 7).
Deutonymph. Length of idiosoma 540-610

GnathosomdFig. 8). Hypostomal setae hl, h2 pum, width 470-500 pm (n=2)Dorsal idiosoma
and h3 smooth and needle-like, h4 marginally (Fig. 4). Dorsal shield without sculptural pattern.
serrate. Setae h2 short, hl and h4 two timesDorsal setae smooth and needle-lika.(10-12
longer than h2, h3 2.5 times longer than h2. Palppm).
trochanter with one longserrate and one short,
smooth seta. Corniculi short and horn-like, inter-  Ventral idiosoma(Fig. 5). Sternal setae short
nal malae smooth, and longer than corniculi, para-(ca. 8—9 um), smooth, and needle-like. St1 placed
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on level of anterior margin of coxae IlI, St2 at al from strongly decayed, moist litter, extracted in
level of posterior margin of coxae Il, St3 at level Moczarsky-Winkler appatas, 23.VI1.1982., leg.
of central area of coxae lll, St4 at level of pos- Forrg, L. and Ronkay, L (NIBR).

terior margin of coxae lll, St5 at level of posterior

margin of coxae IV. Sternal shield without sculp- Distribution. Central-Europe and Korean Pen-
tural pattern, reticulate ornamentation can beinsula.

found around coxae IV on endopodal shield. Sur- )

face of ventrianal shield smooth. Ventral setae Uropodidae Kramer, 1881

smooth, needle-likec&. 8-9 pm), their position
illustrated on Fig. 5. Anal opening large, oval, its
surroundings without adanal setae. Peritremes

long, with several bends. Tritosternum with public of Korea, Jeju-do Hallasan National Park,

narrow basis, laciniae marginally serrate and gt jitter and soil, 30.X.1993., leg. Peregovits, L.
apically divided into three branches (Fig. 10). and Ronkay, L (NIBR).

Uropoda spiculateHirschmann, 1972

Material examinedTwo females. As664: Re-

~Gnathosoma(Fig. 11). Corniculi horn-like, Distribution. Japan, Vietnam, and South Korea
with one apical tooth, internal malae smooth and(Fig. 29).

longer than corniculi, paralaciniae present. Hypo-
stomal setae hl and h3 smooth, h2 and h4 mar- Uropoda setatdontschan & Stary, 2011
ginally serrate. Epistome marginally serrate. Palp ’

trochanter bearing one long and one short, mar-  (aterial examined.One female. As664: Re-

ginally serrate seta. public of Korea, Jeju-do Hallasan National Park,
leaf litter and soil, 30.X.1993., leg. Peregovits, L.
Larva, protonymph and male unknown. and Ronkay, L (NIBR).

Etymology The name of the new species refers  pjggripution. Vietnam and South-Korea.
to the country where it was collected.

] Oplitidae Johnston, 1968
Remarks The reticulate sculptural pattern,

which is present in the new species, is a rarely Oplitis conspicuaBerlese, 1903)
observed character in the genNenteria The '
most of Nenteriaspecies have smooth surface or  \jaterial examined.One female. As573: De-

oval pits on ventral shield. Reticulate sculptural y,qcratic People's Republic of Korea, Gangwon-
pattern can be found in the specids chi- 45 Geumgangsan (Mt.), Onjong-ri, sifting forest
huahuaensisHirschmann, 1978N. eutamiasae |iter and rotten trunks ofPinus densiflora,

Hirschmann, 1978 and\. microti Hirschmann, 19.V1.1988., leg. Merkl, O. and Szél, Gy (NIBR).
1978, but the peritremes of these species are S- ' ' ’

shaped, in contrary the new species, which has pjstripution. Europe and Korean Peninsula.
hook-shaped peritremes.

. . Trachyuropodidae Berlese, 1917
Urodinychidae Berlese, 1917

, . Lo Leonardiella koreanasp. nov.
Uroobovella variandHirschmann & Zirngiebl- b

Nicol, 1962 (Figures 12-18)
Material examinedOne female and one male. Diagnosis Dorsal and marginal shields hyper-

As466: Democratic People's Republic of Korea, trichous bearing robust and spine-like on marginal
Gangwon-do., Geumgangsan (Mt.), sifted materi- shield and on lateral area of dorsal shield, T-
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Figures 12—-15.Leonardiella koreanan. sp., female. 12 = Dorsal view, 13 = ventral view,
14 = setae near transversal furrow, 15 = anal region.

shaped setae on central area of dorsal shield anchixed forest under Hwajangam, extracted in
marginally pilose setae near the dorsal incisions.Berlese-funnel, 19.VII.1982., leg. Forrd, L. and
Dorsal idiosoma covered by small, oval pits. Ronkay, L.ParatypesOne female with same data
Transversal furrows present and bearing wide,as for holotype. Holotype deposited in HNHM,
apically serrate setae near posterior margin ofparatype in NIBR.
coxae |V, around these furrows several pilose and
smooth setae situated. Surface of ventral shield Description. Femalel.ength of idiosoma 870-
smooth. Genital shield of females with reticulate 880 um, width 600-610 um (n=2). Shape oval,
sculptural pattern on anterior area and with smallanterior margin with two pairs of rounded horns,
spines on central area. Peritremes M-shaped. and one pair of incisions below level of coxae IV,
posterior margin rounded.

Material examinedHolotype.Female. As461:
Democratic People's Republic of Korea, Pyeong- Dorsal aspect of idiosomgig. 12). Marginal
anbuk-do, Myohyangsan (Mt.), soil sample from and dorsal shields completely separated. Dorsal
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Figures 16—18.Leonardiella koreana. sp., female. 16 = genital shigl? = basal part of tritosternum,
18 = ventral view of gnathosoma.

and marginal shields hypertrichous, setae on marface ornamented by reticulate sculptural pattern
ginal shield and on lateral area of dorsal shieldnear anterior margin and several small, spines on
robust and spine-like, other setae on central arezentral area. Base of tritosternum narrow, tri-
of dorsal shield T-shaped. Three pairs of stronglytosternal laciniae divided into four branches, two
sclerotized lines present on dorsal shield. Mar-central branches maybe apically pilose (not clear-
ginal shield wide, its anterior margin with two ly visible), two lateral branches smooth (Fig. 17).
pairs of rounded horns and one pair of incisions
below level of coxae IV, here situated several Gnathosoma(Fig. 18). Corniculi horn-like,
marginally pilose setae. Dorsal and marginal internal malae subdivided into several smooth
shields covered by small, oval pits. branches. Hypostomal setae as follows: hl
smooth and placed near the anterior margin of
Ventral aspect of idiosoméFig. 13). Sternal  gnathosoma, h2, h3 and h4 marginally serrate.
shield without sculptural pattern, only its anterior EPiStome pilose, movable digit of chelicerae
edge covered by reticulate sculptures (Fig. 16).Shorter than fixed digit, movable digit with one
All sternal setae T-shaped, their position illustrat- (Ot fixed digit with four teeth, internal sclero-
ed on Fig. 16. Ventral setae T-shaped, setae ad.tLIzed hode present.
smooth, ad2 T-shaped and placed around the anal
opening, postanal seta absent (Fig. 15). Transver-
sal furrows_bearing_wide, apically serrate setae Etymology The new species is named after the
near posterior margin of coxae IV, around thesepeninsula where it was collected.
furrows several pilose and smooth setae can be
observed (Fig. 14). Ventral shield without orna-  Remarks.The marginally pilose setae around
mentation. Stigmata situated between coxae Il anche transversal furrows and the ornamentation of
lll. Peritremes M-shaped. Genital shield scuti- genital shield of female is an unique character
form, without anterior process (Fig. 16). Its sur- combination in the genusonardiella

Male, nymphs and larvae unknown.
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Discourellidae Baker & Wharton, 1952 tunnel, forest stream, deciduous forest and open
grassland, 875m, N37°329 E127°31.558’,
moss from streamside rocks and bank, deciduous

Material examinedThree female. As973: Re- forest litter, 11.1X.2010., leg. Forré, L., Makran-
public of Korea, Gyeonggi-do, Gapyeong-gun, czy, Gy., Muranyi, D., Sun Jae Park, Jung Do
e e s et e o (HNHNA, ol ferals a5, Danocr

' ' o ; p , People's Republic of Korea, Gangwon-do, Geum-
grassland, 875m, N37°B29" E127°31.558, . nqqan (Mt), pathway Kuryorsifted litter ma-
moss from streamside rocks and bank, dec'duou?qerial, extracted by Moczarsky-Winkler-funpel

forest litter, 11.1X.2010, leg. Forro, L., Mak- .
ranczy, Gy., Muranyi, D., Sun Jae Park and Jun921'x'1987" leg. Korsos, Z. and _Ronkay, ,L
(NIBR). One femaleAs557, Democratic People's
Do Yoon (HNHM). .
S _ Republic of Korea, Pyeonganbuk-do, Myohyang-
Distribution. Europe and Korean Peninsula.  san (Mt.), material extracted from the litter of a
mixed forest on the bank of the stream Hyangsam
by Moczarsky-Winkler-funnel08.X. 1987., leg.
Material examined.One female. As973: Re- Korsés, Z. and Ronkay, L (NIBR).
public of Korea, Gyeonggi-do, Gapyeong-gun, o .
Hwaaksan (Mt.)., Hwaak pass, at the Hwaak Distribution.Korean Peninsula.

Discourella modestdLeonardi, 1899)

Discourella koreaeHirschmann, 1971

Figure 19. Occurrences of the Uropodina species found on the Korean Peninsula
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andD. korea@ seem to be endemic in the Korean

Peninsula, five specie® ( schweitzeri, T. ovalis, REFERENCES

U. varians, O. conspicuand D. modesta have

Palearctic distribution, they can be found in Eu- CHEN, W.-P.,BEl, N.-X. & YIN, S.-G. (2008): A new

rope and in the Korean Peninsula as well. These species of genudrachytesfrom China (Acari:

species have not yet been recorded from other Uropodina).Acta Arachnologica Sinicd,7(2): 10—

parts of Asia, but this can be explained by the

poor investigation of this group in Asia. Three KONTSCHAN, J. (2008): Magyarorszag korongatkai

species 0. kurosai, T. shakaiand U. spiculatd (Acari: Mesostigmata: Uragling). [Turtle mites of

are shared elements with the Japanese fauna, how- Hungary.JAllattani Kozlemenyelg3(1): 3-15

everU. spiculatais known from South-East Asia '—'N'(Dz‘i’oli)';;;;ag;hﬁ::g;fén?étm_8}‘( F:’XSTL;EE I\DNF:&

Vietnam) as well. Maybe this species is a typical : ' Vo

gubtropic)al element o¥ the faunrja, similarlylzg WALTER, D. E. (eds)A manual of acarologyThird

setatawhich was described from North-Vietnam. edition. Texas Unlver.3|ty Press, USA, pp. 124-232.
MaA, L.-M. (2001): The first record of the genisa-

. . chytesin China with description of two new species
Regarding the fauna of the two countries of the (Acari: Uropodina: PoliaspididaeActa Zootaxo-

peninsula (Democratic People's Republic of .o Sinica26(4): 496-500.
Korea and Republic of Korea), six species WereMAgAN, P. (2001): Mites of the cohort Uropodina

COIIeCt(.Ed n Repg_bllc of I_(ore@( schweitzeri, D. (Acarina, Mesostigmata) in Slovakidnnotationes
kurosai, T.shakaii, U. spiculata, U. setatad D. Zoologicae et Botanica223: 1-320.

modesta and six species in Democratic People's

Republic of Korea T. ovalis, N Japonica, N. formes Teil 549. Die Uropodiden der Erde nach
koreana, U. varians, O. conspicund L. kore- Zoogeographischen Regionen und Subregionen ge-
ana), only one species was recorded from both  grdnet (Mit Angabe der Lande)Acarologie.
countries, this was the endemic spedizskoreae Schriftenreihe fiir Vergleichende Milbenkundé;

(Fig 19.). 221-291.

Wi NIEwsKI, J. (1993): Gangsystematik der Parasiti-
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Some spiders (Araneae) new tthe Hungarian fauna, including
three genera and one family

W. P.PFLIEGLERY, K. M. PrEIFFER andA. GRABOLLE®

Abstract. We report the occurrence of new species of spiders to Hungeaytholycosa lignarigClerck, 1758) Episinus
maculipesCavanna, 18768Decobius maculatuSimon, 1870 andPandava laminatgThorell, 1878). We also repo@lubiona
neglectaO. P.-Cambridge, 1862 (previously lpmmentioned in a table in a Hungamilanguage dissertation). The genus
AcantholycosgDahl, 1908) was hitherto unknown in Hungary, yet expected to occur. The family Oecobiidae Blackwall, 1862 is
new to the Hungarian fauna. The Southeast-Asian nec2andava laminatas also recorded as new to Hungary. All further
species found to be new to the Hungariaméaor described in Hungary after the most recent publication of a Hungarian spider
checklist are briefly mentioned.

Keywords. Araneae, faunistics, neozoon, rare species.

INTRODUCTION have since been described from Hungary and new
additions to the fauna have been reported. The
ungarian spider faunistics dates back to thenew species that were described Bezasyrisca
1860s, when Otté6 Hermdirst published on ~ arrabonicaSzinetar & Eichardt, 200%elecopsis
the spider fauna of the Hungarian Kingdom. Later loksai Szinetar & Samu, 2003, afidebacosa eu-
Chyzer & Kulczynski (1891, 1894, 1897) enumer- ropaeaSzinetar & Kancsal_, 2007. Spec!es report-
ated the spiders of the Hungarian Kingdom at theed as new to Hungary since publication of the
end of the 1800s. In the middle of the"2€en- 1999 checklist includeAlopecosa psammophila
tury, Loksa published two volumes in the series Buchar, 2001 (Szinetaet al. 2005); Araeoncus
Fauna Hungariae on Hungarian spiders; howevercrassiceps(Westring, 1861) in Dudas & Varga
the third and final volume was never published. 2002;Bathyphantes parvulu@Vestring, 1851) in
Loksa also included information about spiders not Samu 2007Chrysso nordicdChamberlin & Ivie,
yet found but expected to occur in Hungary, 1947) in Szinetaet al. 2004; Clubiona neglecta
among others, aboufcantholycosa lignaria ~ O. P.-Cambridge, 1862 (Samu 200Zpephalo-
which he classified as a possible glacial relict cotes obscurugBlackwall, 1834) in Sziteet al.
(Loksa, 1969, 1972). (For a complete list of pre- 2002; Entelecara omiss®. P.-Cambridge, 1902

1990s Hungarian arachnid literature, see SzinetafKancsalet al. 2010); Gongylidiellum latebricola
& Samu, 1995.) (O.P. - Cambridge, 1871h Kovacs & Szinetar

2004; Gongylidiellum vivum(O. P.-Cambridge,
The most recent checklist of the Hungarian 1875) in Szitaet al. 2002; Holocnemus pluchei
spider fauna was published in 1999 (Samu & (Scopoli, 1763) in Kovacet al. 2006; Larinia
Szinetar) and includes some 725 species and alsbonnetiSpassky, 1939 aridarinia jeskoviMaru-
mentioned probable occuress of further species sik, 1986 (Szinetar & Eichardt 2004Ylegalep-
from some difficult species groups (that have thyphantes pseudocollin®&aaristo, 1997 (Saaris-
been partially confirmed since). In 2003, a check-to 1997);Micrargus subaequali§Westring, 1851)
list of the salticid spiders of Hungary was pub- in Kancsalet al. 2010; Palliduphantes allutacius
lished, which included 4 species new to the fauna(Simon 1884) an®anamomops affinigMiller &
(Sz&s et al. 2003). Since then, the checklist has Kratochvil, 1939) in Kovacs & Szinetar 2004,
not been updated, although several new specie®ardosa maisaHippa & Mannila, 1982 (Szinetar

YWalter Pfliegler, Department of Genetics and Applied Microbigyo University of Debrecen, Egyetem tér 1., H-4010
Debrecen, Hungary; e-mail: walterpfliegler@gmail.com

2Kevin Pfeifferkadiner Str. 18, 10243 Berlin, Germargymail: kevin-péiffer@tiros.net

3Arno Grabolle Eduard-Rosenthal-StraRe 76, 99425 Wejrarmany; e-mail: arnograbolle@gmx.de
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& Guitprecht, 2001)Pardosa vittata(Keyserling,  forest, leg. W. P. Pfliegler & G. Somlai, 9. May
1863) in Kancsalet al. 2007; Sintula corniger 2009, 1 female. Bukk Mts., Javorkut, elev. ap-
(Blackwall, 1856) in Kovacset al. 2009; prox. 660 m, (48° 5' 5N, 20° 32' 1"E), beech
Segestria florentingRossi, 1790) in Kovacs & forest, around lumber, leg. Arabolle & W.P.
Szinetar, 2005Spermophora senoculai@uges,  Pfliegler, 16. May 2009, 2 males.

1836) in Szinetaret al. 1999; Syanageles

subcingulatugSimon, 1878) in Szitat al. 2002; Description Prosoma black, with bright grey-
Zora armillata Simon, 1878 in Szitat al. 2002 ish median stripes, legs are dark brown with grey
and Zora parallela Simon, 1878 (Kovéacet al. spots and stripes. Opisthosoma almost black

2009). The presence dathyphantes parvulus (somewhat darker in females), with yellowish-

and Clubiona neglectain Hungary, although grey hairs. Tibia | with a row of 4 spines laterally.

previously included in table in a Hungarian- The specimens dark brown in alcohol.

language dissertation (Samu 2007), has not been

noted in any checklist or other publication. MeasurementBody length of female 9.1 mm,
prosoma 4.1 mm; male (n=2) body length 6.8-6.9

Here we present further four species new tomm, prosoma 3.3—-3.4 mm.
the Hungarian fauna, and for the record, we also

report onClubiona neglecta Remarks Easily recognisable species that
often inhabits lumber piles in mountain forests.
MATERIALS AND METHODS Several specimens sighted at both collection sites.

Loksa (1972) mentioned this species as one which

During several field trips conducted by the au- may occur in Hungary. The body length of male is
thors in Hungary in 2009 and thereafter spidergiven as 6.5 mm and that of female is 8 mm in
specimens were collected by hand and sweep nelNentwiget al.(2011).
photographed, then stored in 75% ethanol for
further studies. Identification was made under bi- Clubionidae
nocular stereo microscopes (BTC STM-3C). Ge-
nitalia were dissected from the specimens and Clubiona neglecteD. P.-Cambridge, 1862
studied either under a binocular stereo microscope
or under an optical biological microscope (Coic
XSZ-G).

(Figures 2 e—f)

Material. Bikk Mountains, Bikkszentkereszt,
elev. approx. 570 m, (48°04°'16"N 20°37°40"E),
meadow near forest, coll. AGrabolle, 16 May
2009 - 1 male.

Some epigynes were cleared with lactic acid.
Specimens are maintained in the collections of the
authors and partly in the collection of the De-

partment of Evolutionary Zoology and Human Description Prosoma reddish yellow, the che-

Biology, University of Debrecen. Drawings of ge- .

AN ; licerae darker and about half the length of the
nitalia were made after actual specimens. Name . . : :
combinations reflect current nomenclature and P'o>0Ma- Opisthosoma reddish grey, with white

S ) . hairs. Embolus of the pedipalp possesses long,
synonymies in accordance with Platnick (2012). conspicuously curving tiB. Tﬁe 'E)egpulum, embolusg

and chelicerae clearly match the drawings by
LIST OF SPECIES RECORDED Merrett (2001).

Lycosidae MeasurementsBody length of male: 4.2 mm,
Acantholycosa lignaria(Clerck, 1758) prosoma: 2.1 mm.
(Figures 1 a—b, 2 a—d) Remarks This species is widely distributed in
Europe and was thought to occur in Hungary as
Material. Bukk Mts., Kis-mez, elev. approx. well. Following the recent description of its sister
750 m, (48°4'51"N, 20°30'36"E), dry meadow by species, Clubiona pseudoneglectdVunderlich,
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Figure 1. Photos of the species. @eantholycosa lignaridemale, b = male. ¢ Episinus maculipefemale.
d =Pandava laminatdemale. e =Oecobiusmaculatusfemale, f = male
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1994, Samu & Szinetar (1998movedC. neg-
lectafrom their checklist, stating that all previous
records ofC. neglectdn Hungaryproved to beC.
pseudoneglectéas described in detail by Mikhai-
lov & Szinetar,1997). Since then, no other fau-
nistical data has been published Gn neglecta

Oecobiidae

OecobiusmaculatusSimon, 1870
(Figures 1 e—f, 2 j—k.)

Material. Budapest, Varhegy (Castle hill),

however Samu (2007) mentioned the catch of 10g|ey. approx. 200 m, (47°30'11"N, 19°1'59"E), 28.
specimens in a table in his appendix but without may 2009, on parapet wall, leg. K. Pfeiffer & A.

providing any site collection data. The character-

istic differences betwee@. neglectaandC. pseu-

doneglecta were reviewed in Merrett (2001),
whose drawings are also available in Nenteig

al. (2011).

Theridiidae

Episinus maculipe€avanna, 1876

(Figures 1 ¢, 2 g—h)

Material. Badacsony Mt., near Badacsonyto-
maj, Klastrom-kat, elev. approx. 280 m, (46°48'

Grabolle, 1 male, 3 females.

Description Male. Visible region of carapace
subcircular, clypeus gently protruding, orange-
brown with dusky regions, three paired submar-
ginal darker maculations owaid with clusters of
pale plumose setae; dark marginal line likewise
overlaid with plumose setae. Eye region dark,
with single prominent medial dorsal spine. Ster-
num bluntly pointed behind, pale milky-yellow,
glabrous, margin darker with several small spines
peripherally. Legs pale yellow (almost colourless
alive) dark brown maculations pairwise laterally.
Opisthosoma elongate oval, tapering to rear,

22.3"N, 17°29'59.9"E), deciduous forest, under dusky yellow with white flecks except in cardiac

stone, leg. WP. Pfliegler, 7. July 2009, 1 female.

Description Prosoma yellowish-white, almost
circular in shape, with distinct brownish median

region, irregular paired brown maculations cloth-
ed in long setae.

Female Similar to male. Epigyne very lightly
sclerotised.

stripes reaching chelicerae. The region around the

eyes is distinctly protruding and also brown.
Sternum is blackish, with bright median stripe.
The legs are yellowish-white, annulated with

Measurements. MaleProsoma 0.7 mm long
body length 1.6 mnm-emale(n=2). Prosoma 0.7—
0.8 mm long body length 2.0-2.3 mm.

brown. Specimen displays a rather dark abdomen

with yellowish median markings. Opisthosoma is
greyish in alcohol.

MeasurementsBody length of female: 5 mm,
prosoma: 2 mm.

Remarks E. maculipends said to be a rather
southern species, this idpr has been reported
from Austria, Slovenia, Croatia and Ukraine.
According to Nentwiget al. (2011) the opistho-

soma is usually whitish with a dark brown pattern,

most distinct posteriorly. Ventrally dark pattern

Remarks A southern European oecobiid spe-
cies found throughout the Mediterranean region,
as well as in Switzerland and Austria (Nentwig
al., 2011; Thaler & Noflatscher, 1990). Several
specimens, including juveniles, were sighted at
the collection site beneath the stone coping of the
parapet wall, suggesting an established popula-
tion. However this has to be confirmed by further
collection data.

It can be an introduced species in Budapest. Its
presence on the fortification wall of Castle Hill, a
well-visited tourist destination also suggests a

can only be found in the range of spinneret glandssynanthropic aspect. According to Wunderlich
and epigaster. Body length of male is given as(1994), the epigyne has a short, indistinct scapus,

3.9—-4.3 mm, body length of female 4.3-5.6 mm.

182

the male pedipalp is distinguished by a substantial



Pfliegler, Pfeiffer & Grabolle: Some spiders (Araneae) new to the Hungarian fauna

Figures 2.Drawings of genital organs of the species.Acantholycosa lignarigpigyne, b = vulva, ¢ = left pedipalp ventrally,
d = left pedipalp prolaterally. e Glubiona neglectdeft pedipalp ventrally, f = body laterally. dEpisinus maculipespigyne,
h = vulva. i ®©ecobiugmaculatusepigyne, j = left pedipalp ventrgllk = left pedipalp prolaterally.
| =Pandava laminataepigyne, m = vulva
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radix apophysis with a large notch distally. We Debrecen. It remained alive for about 3 months in
observed that the genital structures of the specithis location, producing webs that were regularly
mens collected in Hungary closely resemble theremoved until the spider itself was noted and then
drawings presented by Wunderlich (1994). The collected. Pots of these orchids contain humidity
drawings of Baum (1974) show an epigyne quite holes big enough for these spiders and seem
different from those of our specimens and also thesuitable for surviving a species not adapted to low
drawings of Wunderlich. humidity. The trade of such plants may help these
animals in dispersal thuBandava laminatgro-

There is a very rarely used vernacular Hunga-bably occurs in other greenhouses and nurseries

rian name for the family Oecobiidaéemezes- as well.

hélos pokok
DISCUSSION
Titanoecidae
Four species are reported for the first time and
Pandava laminata(Thorell, 1878) Clubiona neglectais reported officially for the
_ first time as present in the Hungarian fauna. Of
(Figures 2 |-m) these species, one represents a new family for

Hungary (Oecobiidae) and is probably an intro-
Material. Debrecen, elev. approx. 120 m, duced species (additional Budapest records of the
(47°32'26"N 021°37'09"E), 28. May 2009, in species from areas not frequented by tourists
house, in pot of a commercially obtainetalae-  might help to clarify this observation). The ly-
nopsisorchid, leg. W. P. Pfliegler & T. Torda, 1 cosid speciesAcantholycosa lignariawas only
female. found at two locations by the authors, and thus
may be rather scarce, even within the Bukk re-
Description Prosoma and chelicerae dark gion. Further excursions into its habitat in Ja-
brown, opisthosoma dorsally creamy yellowish Vorkut by the first author in 2010 and in 2011
brown, ventrally somewhat darker. Prosoma bearsy!€lded no other specimens. We recommend that
a median row of thick erect hairs. Opisthosoma tNiS SPecies receive further attention with respect
without any spots or markings. Legs and pedipalp!© IS _Presence in Hungary, it may be even

yellowish brown, sternum and coxae darker. A plausible to include it in the Hungarian list of
black ring around spinnerets and cribellum pre- protected species. A vgrnqcular Hungarian name
cent is proposed for this spidesavos hegyifarkaspdk

(striped mountain wolf spider). The Southeast
Asian specie®fandava laminatas a neozoon. As
MeasurementsBody length of female 5.3 mm, i was found in a home, in the pot of a commer-
prosoma 2.6 mm. cially obtainable plant, it is speculated that this
) _ o ~ species may have a wider occurrence in Europe
Remarks This spider species is easily distin- than is presently known.
guished from the other titanoecid spiders in Eu- . _
rope by the lack of any spots on the opisthosoma Colour photographs (of live specimens and
and a visible ring around the spinnerets. A de-genitalia) of all collected species are available on
tailed diagnosis and description of the species isthe website ‘Wiki des Splnnen;lz_orlims (http://
given by Jager (2008) who documented the occur—W'ﬂ:Sp'gnin'for:‘hm'dei K\dex.php.t|tIe—Hauptse|te)
rence of the species in Europe for the first time or directly from the authors.
from the Cologne Zoo in Germany. He noted that  acknowledgements —We would like to thank Dr.
the occurrence of the spesiin civilian buildings  Roland Horvath and Béla Kancsal for their valuable advice
is unlikely because of the low humidity in homes. and atS,SiSftance in Pfepa”gg the lma”U?_CfiPtt:ha“d Dr. C$atba
H Zinetar 1or reviewing and compiementng € manuscript.
However' the specimen reported here was found::I"he first author would like to thank Timea Torda for helping
in a pot of a common ornamental orchRh@lae- o collect the Pandava specimen and GergSomlai for
nopsis sp.) obtained from a shop in the city of helping to catch the firgicantholycosa lignarisspecimen.
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Diversity of zooplankton in a tropical floodplain lake of the
Brahmaputra river basin, Assam (Northeast India)

B. K. SHARMA® and SSHARMA?

Abstract. The zooplankton diversity of a floodplain lake of the Bnalputra river basin of lower Assam is analyzed on the
bases of net plankton samples collected from the littoral detdf) and semi-limnetic (stati 2) regions during January—
December 2010. The species-rich zooplankton (143 species) hypethesivironmental heterogeneity of this wetland. They
showed high monthly richness (81 + 11 &ad+ 11 species) and recorded 44.7—79a8kb 46.7—-89.7% community similarities
at two sampling stations, respigely. Zooplankton formed 55.5 + 10.9 % and 68.9.6 % of net plankton abundance. Rotifera >
Cladocera mainly influenced their hicess and density variations. Copepoda is a sub-dominant quantitative group while
Mesocyclopsspp.,Asplanchna priodonta, Chydoruplsericus, Bosmina longirostriand Sinantherina socialisre relatively
important taxa. High species diversity and low densities of majority of species are hypothesized to fine niche portionstg among
different species in combination with high micro- and mauale habitat heterogeity. The zooplankton is characterized by
high equitability and low dominance. Individual abiotic fact@sorded limited influence on richness and abundance. Canonical
correspondence analysistlvten abiotic factors explained 56.0 % and F&.&umulative variance of zooplankton assemblages
along axis 1 and 2. The CCA affirmed micro-environmental differebetgeen the sampling stations.

Keywords. Abundance, diversity, species nass, tropical wettad, zooplankton.

INTRODUCTION species diversity, dominance and evenness. In
addition, the influence of abiotic parameters on

he floodplain lakes, an important component qualitativej and quantitative variations of z00-

of inland aquatic resources of India, are hypo- Plankton is analyzed. The results assume biodi-
thesized to be rich habitats for zooplankton diver- Versity and limnological value in view of the
sity (Sharma & Sharma 2008jonically, several ~ Paucity of works from India in general and fewer
routine limnological reports from the floodplains WOrks from its northeast region in particular.
of this country invariably provide poor data on
diversity of these important fish-food organisms MATERIALS AND METHODS
because of incomplete species inventories or uni- _ _
dentified species. This generalization also holds The observations were undertaken during Ja-
true to the floodplain lakes (commonly called nuary-December, 2010 in Ghorajan Beebr(g.
‘beel$ or ‘pats) of northeast India. The detailed 91° 41 25 E; Lat. 26 0926 N; area: 117 ha)
studies on zooplankton from this region are located in the Kamrup district of lower Assam
restricted to selectetbeels of Assam (Sharma (Northeast India). Variouaquatic macrophytes of
2011a, Sharma & Sharma 2008), apdts of this wetland includedAzolla pinnata, Eichhornia
Manipur (Sharma 2011b, Sharma & Sharma crassipes, Hydrilla verticillata, Ipomea fistulosa,
2011). The works of Sharma (2009, 2010) andLemnasp., Najas indica, Vallisneria spirali@nd
Sharma & Sharma (2012) are, however, limited to Utricularia flexuosa.
the rotifer diversity.

Water samples, collected monthly from the

This study deals with zooplankton communi- littoral (station 1) and station 2 (semi-limnetic
ties of Ghorajan Beel, a floodplain lake of the (station 2) regionsf Ghorajan Beel, were analyzed
Brahmaputra river basin of lower Assam, with for nineteen abiotic factors. Water temperature,
special reference to monthly variations in their specific conductivity andpH were recorded by
richness and abundance, community similarities,field probes, transparenayas noted with Secchi

Prof. B. K. SharmandDr. Sumita SharmaFreshwater Biology Laboratory, Depaent of Zoology, North-Eastern Hill
University, Permanent Campus, Umshiillong — 793 022, Meghalaya, India. E-maprofoksharma@gmail.com (corres-
ponding author)’sumitasharma.nehu@gmail.com
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disc, dissolved oxygen wastimated by Winkler's lysis, based on Sgrensen’s similarities, was done
method and other parameters were analyzedusing SPSS (version 11.0). The significance of
following APHA (1992) The qualitative (by variations of richnesand abundance of zooplank-
towing) and quantitative (by filtering 25 | water ton between sampling $t@ns and months was
each) net plankton samples were collectedascertained by ANOVA (two-way). The linear
monthly, from both sampling stations, by nylobolt relationships between m@iic parameters and
plankton net (No. 25) andere preserved in 5% zooplankton were examined by correlation co-
formalin. The zooplankton was identified follow- efficients (£ and srespectively) for each sampling
ing the works of Koste (1978), Michael & Sharma station; their P values were calculated and
(1988), Sharma (1998) and Sharma & Sharmasignificance was ascertained after use of Bon-
(1999a, 1999b, 2000, 2008). Quantitative enume-ferroni corrections. Canonical correspondence
ration of zooplankton (ind. 1) was done with a  analysis (ECOM II: version 2.1.3.137, PISCES
Sedgewick-Rafter counting cell. The community Conservation Ltd. 2007) was used to elucidate the
similarities (Sgrensen’s index), species diversity relationships between zooplankton assemblages
(Shannon’s index), dominance (Berger—Parker'sand ten abiotic parameters namely water tem-
index) and evenness (Pileou’s index) were perature, rainfall, transparency, pH, specific con-
calculated following Ludwig & Reynolds (1988) ductivity, dissolved oxygen, free carbon dioxide,
and Magurran (1988). Hierarchical cluster ana- alkalinity, hardness and phosphate.

Table 1. Temporal variations (rangayerage + SD) of zooplankton

Parameters; Stations: | Station 1 | Station 2
RICHNESS
Zooplankton 138 species 57 -9781 + 11 143 species 48 —89 72 + 11
Rotifera 35-55 46+ 6 24 - 52 365
Cladocera 14 -31 25+ 4 19 -27 232
Rotifera (84 species) > Cladocéd? species) > Rhizopoda (12 species)
QUANTITATIVE
Net Planktonind. L 432 - 727 631+ 112 324 -671 528 + 123
Zooplankton ind. L 188 — 496 354 + 103 154 — 456 342 +111
% composition 33.0-69.0 55.5+10.9 44.8 - 76.% 63.3 + 9.4
Species Diversity 3.799 — 4.223 089 + 0.129 3.905 —4.213 3.981 + 0.138
Dominance 0.040-0.120 0.079925 0.048 — 0.137 0.091 + 0.030Q
Evenness 0.885 — 0.964 0.915 + 0.026 0.865 —0.994 0.932 + 0J042
Different Groups Rotifera > Cladocera > Copepoda > Rhizopoda
Rotifera ind. [ 111 — 242 185 + 45 92 — 245 188 + 58
% composition 42.8 -62.2 53.3+5.1 49.2 — 60.5 55.6 * 3.6
Cladocera ind. T 50 — 156 106 + 36 45-120 85 + 23
% composition 21.3-36.1 29.7+4.1 19.9-32.1 25.7+ 4.
Copepoda ind. T 9-81 40 + 24 9-93 45 + 27
% composition 48-17.7 10.6 £ 4.3 5.8 -20.5 12.0+ 4.6
Rhizopoda ind. [ 5-23 12+5 6—-35 17+11
Ostracoda ind. T 0-20 9+5 1-8 5+2
Conchostraca ind. L 0-6 2+2 0-4 2+1
Important species {nd. L")
Mesocyclopspp. 7-59 37+15 8-59 39+17
Asplnanchna priodonta 0-32 22+6 0-32 16 + 10
Chydorus sphaericus 3-32 16+8 3-20 10+4
Bosmina longirostris 0-24 11+9 4-20 11+7
Sinantherina. socialis 0-20 117 0-20 109
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RESULTS The monthly variations in abundance of zoo-
plankton and their constituent groups are shown
The temporal variations in abiotic parameters in Figs. 3—4. The zooplankton (354 + 103 ind, L
of the littoral (station 1) and semi-limnetic (stati- 342 + 111 ind. [*) comprised 55.5 + 10.9 % and
on 2) regions of Ghorajan Beel are indicated in 63.3 * 9.6 % of net plankton abundance in littoral
Appendix |. The details of occurrence and abun- (station 1) and semi-limtie (station 2) regions,
dance of zooplankton are included in Appendicesrespectively (Table 2). Their abundance varied
Il and Il and their variations (annual ranges and significantly between months {f-»;= 141.659, P
average + SD) are summarized in Table 1. A total= 3.3E-10). Rotifera (185 + 45 ind:'|.188 + 58
of 143 species of zooplankton are recorded in thisind. L) > Cladocera (106 + 36 ind*|.85 + 23
study; of these 138 species are observed in ouind. L"), main quantitative groups are followed by
collections from the littoral region (station 1) Copepoda (40 + 24 ind.™|. 45 + 27 ind. le;
while all of them occurred at station 2 (semi-lim- Rhizopoda (12 + 5 ind. t, 17 + 11 ind. L)
netic region). Their monthly richness ranged bet- abundance is low while Ostracoda (9 + 5 ind, L
ween 57-97 and 48-89 species, community simi-5 + 111 ind. ') and Conchostraca (2 + 2 ind*,L
larities (Sgrensen’s index) varied between 46.6-2 + 1 ind. L") showed poor abundance. Rotifera
80.4% and 37.0-95.9% (Tables 2—3) while annualabundance showed insignificant temporal variati-
variations in the hierarchical cluster analysis, ons between stations while it varied significantly
based on Sgrensen’s community similarity valuesbetween months (F 23 = 24.927, P < 0.001).
at station 1 and station 2, are indicated in Figs. 1-Cladocera abundance varied significantly between
2, respectively. ANOVA indicated significant months (fr;, 23= 8.619, P = 0.0006) and sampling

richness variations between months; (ks =  Stations (I 23 = 13.224, P = 0.004). Copepoda
2.536, P = 0.023) and between the samplingabundance varied significantly between months
stations (E ,3= 7.122, P = 0.022). (F11,23.= 8.302, P = 0.0007).

Table 2.Percentage simitdies of Zooplankton (Station 1)

Months Jan. Feb. March Aprill  May Jung July Aug. Sept. Oct. Nov. Dec.

Jan. - 64.5 61.7 51.8 62.0 T0. | 73.1 68.3 62.0 67.5 69.1 69.1]
Feb. - 60.8 61.1 59.4 60.0| 71.0 66.2 67.5 71.6 60.9 73.3
March - 50.6 59.6 66.7 | 68.6 63.3 67.4 68.1 68.5 67.4
April - 61.1 447 63 52.9 62.3 56.5 61.1 65.3
May - 62.7 70.4 | 63.9 54.8 68.4 59.6 72.8
June - 67.0 63.9 60.3 69.0 70.5 69.4
July - 71.2 63.1 69.9 64.2 79.3
Aug. - 55.7 70.2 62.3 71.8
Sept. - 58.6 66.7 68.9
Oct. - 59.4 70.9
Nov. - 65.5

Table 3.Percentage simitdies of Zooplankton (Station 2)

Months Jan. Feb. March Aprill  May Jung July Aug. Sept. Oct. Nov. Dec.

Jan. - 55.3 | 89.9 60.2 58.6 @3. | 61.0 79.7 74.5 72.7 86.9 68.9
Feb. - 74.8 67.9 52.6 61.5| 72.1 80.9 72.6 72.2 68.7 72.5
March - 67.7 58.1 772|741 84.9 79.5 78.4 81.1 78.4
April - 62.3 46.7 64 66.1 69.1 65.0 72.9 67.2
May - 55.8 51.1 | 554 515 53.3 52.4 60.6
June - 56.4 70.3 68.7 81.7 74.6 68.4

July 69.1 65.5 76.6 64.1 71.0
Aug. - 64.6 74.3 75.5 77.1
Sept. - 65.8 72.1 77.4
Oct. - 64.8 78.7
Nov. - 66.7
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The zooplankton species diversity (Table 1) abiotic factors on zooplankton richness while their
ranged between 4.009 +1@9 and 3.981 £+ 0.138 abundance is positively correlated with sulphate
and its monthly variations are shown in Fig. 5; (r;=0.859, P=0.001,+0.844, P = 0.002). The re-
their dominance varied between dominance 0.079sults of canonical correspondence analysis (CCA)
+ 0.025 and 0.091 + 0.03vhile evenness ranged with ten abiotic parameters on cumulative vari-
between 0.915 + 0.026 and 0.932 + 0.042 at twoance of zooplankton assemblages at stations 1 and
sampling stations, respectively (Table 1). Our 2 are presented in Figs.6—7, respectively; their im-
results showed no significant linear relationship of portant features are summarized in Appendix IV.

Figure 1. Hierarchical cluster alysis for zooplankton Figure 2. Hierarchical cluster alysis for zooplankton
(Station 1). (Station 2).
Figure 3. Monthly variations in Abundance (n/l) of Figure 4. Monthly variations in Abundance (n/l) of
zooplankton and important groups (Station 1). zooplankton and important groups (Station 2).
DISCUSSION

Abiotic parameters

The circum-neutral and marginally hard waters
of sub-tropical Ghorajan Beel recorded low ionic
concentrations, moderate dissolved oxygen, low
free CQ, low chloride content and low concent-
rations of nutrients andther parameters. Annual
ranges of abiotic factors differed marginally

Figure 5. Monthly variations irSpecies diversity of between the sampling stations (Sharma & Sharma
zooplankton. 2012).
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Richness and community similarities sition is mainly influenced by the species-rich
Rotifera > Cladocera. The diverse nature of the
The species-rich (143 species) and diverse (sixrotifer communities concurred with the reports
groups) character of zooplankton hypothesizedfrom the floodplain lakes of Argentina (Jose De
general environmental terogeneity and habitat Paggi 1993, 2001), Africa (Segees al. 1993),
diversity of Ghorajan Beel. This wetland is quali- Brazil (Boneckeret al. 1998), Thailand (Sanoa-
tatively more diverse than the 102-118 speciesmuang 1998) and Australia (Shiel et98).
reported variousbeels of Assam (Sharma &
Sharma 2008) as well as 110 and 103 species The community similarities vi{de Sgrensen’s
observed twopats of Manipur (Sharma 2011b). index) reflected notable monthly variations in
Further, Ghorajan zooplankton is distinctly di- zooplankton species composition in general and in
verse than the reports from other Indian flood- the limnetic region (station 2) in particular. The
plain lakes i.e., 51 species (Khan 1987) and 26matrices indicated similarity between > 60-70
species (Yousukt al. 1986) from Kashmir; 19 percent in maximum instances at station 1 while it
species (Baruahet al. 1993) and 31 species ranged between > 60-80 percent in maximum
(Sanjer & Sharma 1995) from Bihar, and 71 spe-instances at station 2. These features are attributed
cies (Khan 2003) from West Bengal. The statedto common occurrence of cosmopolitan, tropico-
comparisons affirm our remarks on environmental politan and pantropical species. At both stations,
heterogeneity of Ghorajan vis-a-vis other flood- highest similarities araecorded between July—
plain lakes of this country. The richness is, how- December and January—March respectively. The
ever, relatively lower than the reports of 189 cluster analysis indicated more heterogeneity of the
species from Deepobeel (Sharma 2011a) and monthly groupings in théttoral region (station 1)
171 species from Loktak Lake (Sharma & Sharmain general than at station 2 (limnetic region); this
2011) - two biodiversity ‘hot-spots (Ramsar sites) generalization affirmed thauthors earlier remarks
and important floodplain lakes of northeast India. based on Rotifera (Sharma & Sharma 2012) - the
most speciose group. Ouesults at station 1
The occurrence of all the species at station 2showed high affinity between July—December
and 138 species at station 1 showed homogeneityhile the April, September and May communities
in zooplankton composition between the sampling differed distinctly from tle rest of the months and
stations. They mainly contributed to richness of April collections exhibited maximum divergence.
net plankton (194 species) of Ghorajan. The zoo-On the other hand, high affties at station 2 are
plankton biocoenosis exhibited ‘tropical charac- noticed between March—Agust and again between
ter’ with distinct richness of cosmopolitan species January—November samples while May and April
and occurrence of various cosmotropical, circum-communities exhibited distih divergence in their
tropical and pantropical species. This generalize-composition.
tion affirmed earlier remarks of Sharma & Shar-
ma (2008). Abundance

The occurrence of > 70 species at station 1, The zooplankton formed an important compo-
except during April and May, and > 60 species atnent of net plankton abuadce with relatively high
station 2, except during February and April af- percentage composition at station 2. Their quantita-
firmed zooplankton speciose composition andtive significance concurred with the reports from
hence affirmed environmental heterogeneity of certain flood-plain lakes of northeast India (Shar-
this beel practically throughout the study period. ma & Hussain 2001, Sharma 201la, 2011b,
They showed high monthly richness at both samp-Sharma & Sharma 2011). This feature differed
ling stations and followed oscillating patterns from higher phytoplankton abundance reported
concurrent with the reptsr of Sharma & Sharma from the floodplain lakes and wetlands of Kash-
(2010) and Sharma (2011a, 2011b). Their compo-mir (Kaul & Pandit 1982), Bihar (Baruaét al.
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1993, Sanjer & Sharma 1995), Assam (Yadava etreported by Yadavat al. (1987), Barualet al.
al. 1987) and West Bengal (Sugunan 1989). The(1993), Sharma & Hussain (2001) and Khan
zooplankton abundance in Ghorajdreel is, (2003). The copepods exhibited broadly bimodal
however, higher than the reports of Yadava et al.patterns with maxima during June and December
(1987), Baruah et al. (199@8nd Sharma & Sharma (peaks) and minima during February in both
(2011) while it is lower than that of Sharma (2011) stations. The cyclopoids Mgsocyclops spp.)
as well as the results ghan (1987), Vaas (1989), mainly influenced abundance of this group and
Sanjer & Sharma (1995), Khan (2002) and Sharmaconcurred with the reports of Khan (1987), Sanjer
(2011b). This study indicated marginal differences & Sharma (1995), Sharma & Hussain (2001),
of zooplankton abundance between two samplingSharma (2011a, 2011b) and Sharma & Sharma
stations, respectively. It followed nearly concur- (2011). The occurrence of nauplii throughout the
rent oscillating quantitative monthly variations study period showed an active continuous rep-
with relatively high densities (> 350 ind.)\.from roductive phase of the cyclopoids concurrent with
June through Decembend lowest abundance the reports of Sharma (2011a, 2011b) and Sharma
during February at both stations but showed maxi-& Sharma (2011). Amongst other groups of
ma during July and November at stations 1 and 2zooplankton, Rhizopoda recorded low abundance
respectively. This is in contrast to winter maxima while Ostracoda and Conchostraca showed very
observed by Sharma (2011a, 2011b) and Sharmagoor densities.
& Sharma (2011) as Weas bimodal patterns
noted by Yadaveet al. (1987) and Sanjer and Diversity indices
Sharma (1995).
Our results are characterized by high zoo-
Rotifera, main quantitative component of plankton species diversity at two stations, respect-
zooplankton, followed broadly concurrent quanti- tively with relatively high values (> 4.000) during
tative annual variations dtoth sampling stations January—March and again during September—Oct-
with higher abundance (> 200 ind:)Lfrom June  ober at both the sites. In fact, the mean diversity at
through November. Brachionidae > Lecanidae Station 1 is the second highest known till date
influenced the rotifer abundance whifesplan-  from any freshwater ecosystem of India and
chna priodonta> Sinantherina socialisare im-  followed that of Loktak Lake (Sharma & Sharma
portant species. A detailed account of the rotifer 2010). This interesting feate re-affirmed general
diversity of this wetland is dealt with separately environmental heterogeneity of Ghorajdeel
(Sharma & Sharma 2012). Cladocera, secondThe salient features of high species diversity with
quantitative group, follwed oscillating annual relatively lower densities of majority of species of
patterns with high densities from May through our study may be ascribed to fine niche portioning
December and peaks during June and July resamongst zooplankton species in combination with
pectively while their lowst densities are noticed high micro- and macro-s@habitat heterogeneity
during February at both the stations. The quanti-as hypothesized by Segers (2008) and affirmed by
tative importance of the Chydoridae concurred Sharma (2011a, 2011b) and Sharma & Sharma
with the results of Sharma (2011a, 2011b) and(2011, 2012). The diversity followed oscillating
Sharma & Sharma (2011) but differed from lack but different annual patterns at both sampling
of any such trend as reported by Khan (1987),stations with low values during summer. High
Sanjer & Sharma (1995), Sharma & Hussain evenness of zooplankton observed in our results
(2001) and Khan (2003)Chydorus sphaericus affirmed equitable abundance of various species
and Bosmina longirostrisare notable cladoceran and it is endorsed by lower dominance. In general,
species in our study. high evenness and low dominance concurred with
the results from floodplain lakes of northeast
Copepoda quantitative sub-dominance in Gho-India (Sharma 2011a, 2011b; Sharma & Sharma
rajan beel is in contrast to their dominant role 2008, 2011).
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Figure 6. CCA ordination biplot of zooplankton assend®#a and environmental variables (Station 1).

Abbreviations. Biotic. Bidae (Brachionidae), CR (Cladocera richness), Cld (Cladocera), Chy (Chydoridae), Con (Conch-
ostraca), Cop (Copepoda), Dap (Daphniidae), L-idae (LecanidaejO6sacoda), Riz (Rhizopoda), RR (rotifer richness), Rot
(Rotifera), Zoo (zooplankton), Z SpD (zooplankton speciesrsityg, Z Dom (zooplankton dominance), Z Evn (zooplankton
evenness)Abiotic. Alk (alkalinity), CO, (free carbon dioxide), Cond (conductivity), O@ssolved oxygen), Hard (hardness),
pH (hydrogen-ion concentration), Pgghpsphate), Rain (rainfall), Trans ¢igparency), Wt (wat temperature)

Figure 7. CCA ordination biplot of zooplankton asseng#a and environmental variables (Station 2)

Abbreviations. Biotic. Bidae (Brachionidae), CR (Cladocera richness), Cld (Cladocera), Chy (Chydoridae), Con (Conch-
ostraca), Cop (Copepoda), Dap (Daphniidae), L-idae (LecanidaejOStsacoda), Riz (Rhizopoda), RR (rotifer richness), Rot
(Rotifera), Zoo (zooplankton), Z SpD (zooplankton speciesrsityg, Z Dom (zooplankton dominance), Z Evn (zooplankton
evenness)Abiotic. Alk (alkalinity), CO, (free carbon dioxide), Cond (conductivity), O@ssolved oxygen), Hard (hardness),
pH (hydrogen-ion concentration), Pgghfsphate), Rain (rainfall), Trans (isparency), Wt (wat temperature)
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Ecological relationships on richness and also showed much limited influ-
ence on abundance. CCA with ten abiotic para-
Interestingly this study showed lack of influ- meters explained 56.% and 55.8 % cumulative
ence individual abiotic factors on zooplankton variance of zooplankton assemblages along axis 1
richness and also much limited influence on theirand 2 at stations 1 and 2, respectively. The im-
abundance. The canonical correspondence analyportance of different abiotic factors in CCA
sis (CCA) with ten abiotic parameters, however, analysis consequently reflected micro-environ-
explained nearly equal cumulative variance (56.0mental differences between the sampling stations.
% and 55.8 %) of zooplankton assemblages along
axis 1 and 2 with importance of free carbon diox-  Acknowledgements— This study was undertaken under
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Appendix I. Temporal variations (range,average + SDPf abiotic parameters
(after Sharma & Sharma 2012)

Station 1 Station 2
FACTORS Range Average = SD Range Average = $D
Water temperature  °C 19.7 - 33.2 27.8 +@. 20.2 -32.7 279+ 3.7
Rainfall mm 4.8 — 365.( 150.4. + 145.7 4.8 — 365.0 150.4 + 145.7
Transparency cm 16.0-76.0 52.7 £ 20.5 17.0 — 79.¢ 55.4+21p
pH 6.72—-7.16 6.95+ 0.12 6.75-7.12 6.94 + 0.11
Specific conductivity S cm 99.0 - 193.0 137.8 + 30.0 108.0 —190.0 136.9 + 27.8
Dissolved oxygen mg'L 4.0-8.0 6.5+1.2 40-8.2 6.1+14
Free carbon dioxide mg L 4.0 - 30.0 11.3+7.0 2.0-28.9 10.9 + 6.8
Alkalinity mgL 50.0 - 84.0 64.8 £10.0 52.0 - 81.( 66.3+ 9.4
Hardness mg L 48.0 — 68.0 56.8 + 75.1 46.0 — 70.( 57.3+ 7.8
Calcium mg'L 24.1-42.4 35.1+5.9 25.7 — 47.3 34.5+5.8
Magnesium mg L 09-75 49+22 08-75 53+2.1
Chloride mg'L 18.9-42.9 28.5+6.4 16.9-43.9 275+6.8
Dissolved organic matter mg' L 0.9-3.8 2.66 + 0.87 0.8-3.8 2.38 + 0.80
Total dissolved solids mgd'L 1.1-29 1.97 £ 0.52 1.1-29 2.01 £ 0.50
Phosphate mg L 0.095-0.351 0.171 + 0.084 0.099 —0.341 0.170 £ 0.077
Sulphate mg L 6.3 -30.3 1552+ 7.41 6.8 — 26.3 14.43 £ 6.23
Nitrate mg L 0.272 —1.548 1.011 + 0.374 0.268 — 1.5p1 1.016 + 0.873
Silicate mg L 0.599 — 2.657 1.687 + 0.692 0.543 -2.704 1.710 + 0.Y00
B.O.Ds mg L’ 1.6-4.4 2.72+0.70 1.4-48 2.63 +0.86
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Appendix Il: Monthly zooplankton abundance (ind. L™) at station 1

Species; Months
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Rotifera

Family : Brachionidae

Anuraeopsis coelatBe Beauchan

A. fissa Gosse

Brachionus angulari$sosse

. bidentatusAnderson

. calyciflorus(Pallas)

. caudatugBarrois& Daday)
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. diversicornigDaday)
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. falcatusZacharias
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Keratella cochlearisGosse
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K. lenziHauer

K. procurva(Thorpe)

K. quadrata(Muller)

K. tropica(Apstein)
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Family : Euchlanidae

Dipleuchlanis propatuldGosse)

o
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o
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A==

Euchlanis dilatateEhrenberg
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E. triquetraEhrenberg

Family : Mytilinidae

Mytilina bisulcata(Lucks)

M. ventralis(Ehrenberg)

Family : Trichotriidae

Macrochaetus sericudhorpe)

Trichotria tetractis(Ehrenberg)
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Family : Lepadellidae

Colurella obtusé§Gosse)

PO

C. uncinata(Muller)

Lepadella apsicorgMyers)

L. ehrenbergiPerty)

L. heterostylgMurray)

L. ovalis(Muller)

L. patella(Muller)

L. rhomboidegGosse)
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Family : Lecanidae

Lecane aculeat@Jakubski)

. bulla (Gosse)

. closterocercgSchmarda)

w! o
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. crepida(Harring)
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. curvicornis(Murray)
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. furcata(Murray)

. hamata (Stokes)

. hornemann{Ehrenberg)
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Appendix 1l: Monthly zooplankton abundance (ind. L™) at station 1 (continued)

Species; Months
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Rotifera (continued)

Family : Lecanidae

Lecane inopinatdHarring &Myers)

L. lateralis Sharma

L. leontina(Turner)
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L. luna(Muller)

L. lunaris (Ehrenberg)

Lecane nangMurray)

. ohioensigHerrick)

. papuangMurray)
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. pertica(Harring & Myers)
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. pyriformis(Daday)
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Family : Notommatidae

Cephalodella forficulgdEhrb.)
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Monommata longisetéMuller)
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Family : Scaridiidae

Scaridium longicaudurtMuller)

o

Family : Trichocercidae

Trichocerca capucingWierzejski & Zacharias)
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o

T. cylindrica(lmhof)

T. elongatéGosse)

T. longiseta(Schrank)

T. porcellus(Gosse)
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T. similis(Wierzejski)
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Family : Asplanchnidae

Asplanchna priodont&osse
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~

14

23

Family : Synchaetidae

Polyarthra vulgarisCarlin
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14
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©O

Family : Flosculariidae

Sinantherina socialiory de St. Vincent
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©

14
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12

2(

S. spinosdThorpe)
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[=}

Family : Conochilidae

Conochilus unicornifRousselet

12

14

Family : Hexarthridae

Hexarthra mira(Hudson)

Family : Trochosphaeridae

Filinia camascelaMyers

F. longiseta(Ehrenberg)

o

F. pejleri (Hutchinson)

D

F. opoliensigZacharias)

o

Wl o

Trochosphaera aequatorialSemper

10

Family : Testudinellidae

Testudinella emarginuléStenroos)

T. greeniKoste

T. patina(Hermann)

D

T. tridentataSmirnov

o

Family : Philodinidae

Rotaria rotatoria(Pallas)

[

=4

R. neptunigEhrenberg)
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Appendix 1. Monthly zooplankton abundance (ind. L™) at station 1 (continued)

Species; Months

J

F M A M J
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N

Cladocera

Family: Sididae

Diaphanosoma excisurars

D. senegalGauthier

Pseudosida bidentatderrick

Sida crystallina(O.F.Muller)
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Family: Daphnidae

Ceriodaphnia cornut&ars

C. quadrangula (O.F.Muller)

Scapholeberis kingBars
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Simocephalus vetulugO.F.Muller)

S. serrulatus(Koch)
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Family : Moinidae

Moina micrura Kurz
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Moinodaphnia macleay{King)

o

Family : Bosminidae

Bosmina longirostrigO.F.Muller)
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o

Bosminopsis deitersRichard
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Family : Macrothricidae

Macrothrix triserialis(Brady)
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M. laticornis (Jurine)

Grimaldina brazzaiRichard

Family: llyocryptidae

llyocryptus spiniferHerrick
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Family: Chydoridae

Acroperus harpaé€Baird)

Alona affinis(Leydig)

A. cheniSinev

A. guttataSars

A. intermediaSars

A. quadrangularigO.F.Muller)

Alonella excisgFischer)

Camptocercus uncinatinirnov

C. faviformis Birge

C .ovalisKurz

C. reticulatusDaday

C. sphaericugO.F.Muller)
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Coronatella rectanguldSars)
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Ephemeroporus barroigRichard)

Euryalona orientalis(Daday)

Grimaldina testudinaria(Fischer)

Karualona karua (King)

Kurzia longirostris(Daday)

Leydigia acanthocercoidé€Eischer,

Leydigiopsis sp.

Notalona globulosa (Daday)

Oxyurella singalensigDaday)

Picripleuroxus similisvavra
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Appendix 1l: Monthly zooplankton abundance (ind. L™) at station 1 (continued)

Species; Months J F M A M J J A S O N D
Copepoda

Mesocyclopspp. 8 9 7 32 28 16 52 38 217 27 53 5P
Diaptomussp. 3 0 2 0 0 6 7 16 7 5 12 10
Naupliuslarvae 1 0 2 4 3 3 4 8 10 2 T 1p
Rhizopoda

Arcella discoidesEhrenberg 1 4 6 0 0 4 3 2 0 3 13 2
A.dentata Ehrenberg 0 0 0 0 0 0 0 0 0 0 0 0
A. megastomeaEhrenberg 0 0 0 0 0 0 0 0 0 0 0 0
A. vulgarisEhrenberg 0 0 0 0 0 0 0 0 0 0 0 0
Centropyxis aculeatéEhrenberg) | 2 3 0 4 0 0 0 2 1 3 3 1
C. arcelloidesPenard 0 0 0 0 0 0 0 0 0 0 0 0
C. hemisphericéBernard) 1 4 1 0 3 0 4 4 3 2 1 2
Difflugia lebesPenard 1 0 1 0 0 3 0 4 2 2 1 1

D .oblongaEhrenberg 0 0 0 0 0 0 0 0 0 0 0 0
D. urceolataCarter 1 0 0 0 0 4 7 2 3 3 2 2
Euglypha ciliataEhrenberg 0 1 1 6 2 0 4 0 2 0 3 2
Ostracoda

Cypricercus sp. 2 0 2 6 8 16 9 0 0 4 3 3
Oncocypris sp. 6 0 3 0 4 4 0 6 7 5 8 8
Conchostraca 0 0 1 0 3 4 3 3 4 2 2 6
Rotifera ind.! |117] 127 | 118 | 158 1714 216 2345 212 21 233 P42 196
Cladocera indt | 60 | 50 81 57 95| 156| 146 123 12(¢ 106 126 154
Copepoda indt [ 12 | 9 11 36 31| 25 63| 62 a4 39 72 81
Rhizopoda indt |6 12 9 10 5 11 18| 14 11 13 23 10
Ostracoda indt |8 0 5 6 12| 20 9 6 7 9 11 11
Conchostraca indt [0 0o |1 0 3 4 3 3 4 2 2 6
ZOOPLANKTON ind.L 1| 203] 188 225 267 317 432 464 420 398 401 476 458

0 refers to below detaoh limit, Rotifera (after Sharma & Sharma 2012)
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Appendix lll. Monthly zooplankton abundance (ind. L™) at station 2

Species; Months
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Rotifera

Family : Brachionidae

Anuraeopsis fissgGosse)

PO

Brachionus angulari$sosse

B. bidentatusAnderson

. calyciflorus(Pallas)

. caudatugBarrois& Daday)

. diversicornigDaday)

. falcatusZacharias

. forficulaWierzejski
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K. lenziHauer
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K. quadrata(Muller)

K. tropica(Apstein)
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Family : Euchlanidae

Dipleuchlanis propatuldGosse)
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Euchlanis dilatateEhrenberg
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Family : Mytilinidae

Mytilina bisulcata(Lucks)

M. ventralis(Ehrenberg)

(52}

Family : Trichotriidae

Macrochaetus sericud@horpe)
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Trichotria tetracti§Ehrenberg)
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Family : Lepadellidae

Colurella obtusgGosse)

C. uncinata(Muller)

Lepadella apsicorgMyers)

L. ehrenbergiPerty)

L. heterostyla(Murray)

L. ovalis(Muller)

L. patella(Muller)
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Family : Lecanidae

Lecane aculeat@Jakubski)
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. bulla (Gosse)
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. crepida(Harring)
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. curvicornis(Murray)

. hamata(Stokes)
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Appendix Ill. Monthly zooplankton abundance (ind. L™) at station 2 (continued)

Species; Months
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F M A M J J
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Rotifera (continued)

Family : Lecanidae

L. lunaris(Ehrenberg)

Lecane nang&Murray)

. ohioensigHerrick)

. papuangMurray)
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. quadridentatgdEhrenberg)
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Family : Notommatidae

Cephalodella forficul{Ehrb.)
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Monommata longisetduller)
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Family : Scaridiidae

Scaridium longicaudurtMuller)

o
N
o
]
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S

Family : Trichocercidae

Trichocerca capucina

o

o

o

T. cylindrica(lmhof)

o

T. elongatéGosse)

T. longisetaSchrank)

T. porcellugGosse)

T. similis(Wierzejski)
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Family : Asplanchnidae

Asplanchna priodont&osse
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Family : Synchaetidae

Polyarthra vulgarisCarlin
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Family : Dicranophoridae

Dicranophorus forcipatuduller)

Family : Flosculariidae

Sinantherina socialiSory de St.Vincer
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S. spinosgThorpe)
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Family : Conochilidae

Conochilus unicornifRousselet
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Family : Hexarthridae

Hexarthra mira(Hudson)

Family : Trochosphaeridae

Filinia camascelaMyers

F. longiseta(Ehrenberg)
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F. pejleri (Hutchinson)
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F. opoliensigZacharias)
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Trochosphaera aequatorialSemper

Family : Testudinellidae

Testudinella emarginuléStenroos)
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T. greeniKoste
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T. patina(Hermann)
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T. tridentataSmirnov

Family : Philodinidae

Rotaria neptunigEhrenberg)
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Appendix Ill. Monthly zooplankton abundance (ind. L™) at station 2 (continued)

Species; Months
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Cladocera

Family: Sididae

Diaphanosoma excisu®ars

D senegalGauthier

Pseudosida bidentatderrick

Sida crystallina(O.F.Muller)
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Family: Daphnidae

Ceriodaphnia cornut&ars

C. quadrangula (O.F.Muller)

Scapholeberis kingBars

Simocephalus vetulugd.F.Muller)

S. serrulatus(Koch)

Family : Moinidae

Moina micrura Kurz

Moinodaphnia macleay{King)

Family : Bosminidae
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Bosmina longirostrigO.F.Muller)
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Bosminopsis deitersRichard

F : Macrothricidae

Macrothrix triserialis(Brady)

M. laticornis (Jurine)

Grimaldina brazzaiRichard
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Family: llyocryptidae

llyocryptus spiniferHerrick
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Family: Chydoridae

Acroperus harpaé€Baird)

Alona affinis(Leydig)

A. cheniSinev

A. guttataSars

A. intermediaSars

A. quadrangularigO.F.Muller)

Alonella excisgFischer)

Camptocercus uncinatuSmirnov
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C. faviformis Birge
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C. parvusDaday
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C .reticulatus Daday

Coronatella rectanguldSars)

Dadaya macropgDaday)

Dunhevedia serrataKing
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Ephemeroporus barrois(Richard)
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Euryalona orientalis(Daday)

Grimaldina testudinaria(Fischer)

Karualona karua (King)

Kurzia longirostris(Daday)

Leydigia acanthocercoide§ischer)

Leydigiopsis sp.

Notalona globulosa (Daday)

Oxyurella singalensigDaday)

Picripleuroxus similis/avra
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Sharma & Sharma: Appendix

Appendix Ill. Monthly zooplankton abundance (ind. L™) at station 2 (continued)

Species; Months J F M A M J J A S (@] N D
Copepoda

Mesocyclopspp. 8 9 10 20 31 60 52 29 39 20 58 61
Diaptomussp. 2 0 2 0 0 6 7 6 7 4 12 12
Naupliuslarvae 1 0 3 4 8 10 4 8 12 8 16 20
Rhizopoda

Arcella discoidesEhrenberg 3 2 3 0 2 2 4 8 10 6 8 10
B.dentata Ehrenberg 0 0 0 0 0 0 0 0 0 0 0 0
B. megastomaEhrenberg 0 0 0 0 0 0 0 0 0 0 0 0
A. vulgarisEhrenberg 0 0 0 0 0 0 2 2 0 0 0 0
Centropyxis aculeatéehrenberg) | 2 2 0 3 0 0 2 2 4 3 3 4
C. arcelloidesPenard 0 0 0 0 0 0 0 0 0 0 0 0
C. hemisphericé&Bernard) 1 2 1 0 3 0 2 4 6 3 2 6
Difflugia lebesPenard 1 0 1 0 0 0 0 0 4 3 2 3
D .oblongaEhrenberg 0 0 0 0 0 0 0 0 0 0 0 0
D. urceolataCarter 1 0 0 0 0 2 0 3 4 3 2 4
Euglypha ciliataEhrenberg 0 1 1 2 2 0 0 3 3 2 4 4
Actinosphaerium eichhorfiihrenberg 1 0 2 3 3 2 3 4 5 4 4 4
Ostracoda

Cypricercus sp. 2 1 4 3 4 3 7 5 6 4 5 2
Cypris sp. 4 0 0 0 0 0 2 2 1 4 2 1
Conchostraca 0 0 1 0 0 3 4 2 3 2 1 4
Rotifera ind.it 94 92 135 140 152 232 24% 234 245 2p4 244 223
Cladocera indt 52 45 60 74 97 117 126 9Q 86 8P o 95
Copepoda indt| 11 9 15 | 24| 39| 76| 63 43 58 31 80 9B
Rhizopoda indt 9 7 8 8 10 6 13 26 36 24 25 35
Ostracoda indt | 6 1 4 3 4 2 9 3 4 8 7 3
Conchostraca ind.t 0 0 1 0 0 3 4 2 3 2 1 4
ZOOPLANKTON ind.Lt| 172 | 154 223 249 302 436 454 398 432 372 456 453

0 refers to below detaoh limit, Rotifera (after Sharma & Sharma 2012)

Appendix IV: Variance explained in the Canonical Correspondence Analysis (CCA)
by the first two axes

Sampling Stations ; Canonical Axis : Axis 1 Axis 2
Station 1

Total variance in speciatata = 0.032469

Sum of canonical Eigen values = 0.027169

Sum of non-canonical Eigen values = 0.0053

Canonical Eigen value = 0.0128441 0.00534

% variance explained = 39.5582 16.4466

Cumulative % variance = 39.5582 56.0048
Station 2

Total variance in speciakata = 0.029389

Sum of canonical Eigen values = 0.024149

Sum of non-canonical Eigen values = 0.00524

Canonical Eigen value = 0.0111394  0.0052678

% variance explained = 37.9039 17.9248

Cumulative % variance = 37.9039 55.8287
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Accidental vaginal parasiism by oligochaete worms
(Annelida: Oligochaeta)

R.J.BLAKEMORE!, W. LEE?, J.-S.Ryu3, M.-H.AHN® and SR.Kim*

Abstract. Two independent cases of oligochaete worms recovered from Korean women'’s vaginas are reported. Both specimens
were non-parasitic cosmopolitan exotics identified as: microdrile tublfiathodrilus hoffmeisterClaparede, 1862 (Tubificidae)
and megadrile dichogastridichogaster bolauiMichaelsen, 1891) (Octochaetidae) — a new record for Korea. The tubificid is a
freshwater euryhaline species that may reach high numbers in organically rich water e.g. in a paddy field, whereas the earthwor
is commonly intercepted by quarantine in plant or vegetable cargbslso appears in bathtubs when it inhabits drainage sys-
tems. Thus, bathing/douching, field workiog picnicking without a blanket are suggested as possible modes of ingress. Oligo-
chaetes rarely occur in live human bodies bufdieprevious historical records are reviewed.

Keywords. Vagina, pseudo-parasitism, gynecology, medical, free-living, exotic worms.

INTRODUCTION Larger, terrestrial earthworms (Oligochaeta:
Megadrilacea) are beneficial and free-living, only

Terrestrial oligochaetes (earthworms and oth-rarely obtained from live human bodies. Summa-
ers) are diverse (~10,000 named species) andies from historical records are:

vitally important for primary production as their 1 Eisenia fetida(Savigny, 1826): as cited by
burrowing and saprophagic habits maintain Gates (1972: 103), this lumbricid compost-worm
healthy soil structure and fertility; furthermore, \as identified by Dr D. Rosa from Italy as passed
they form the basis of all terrestrial, and aquatic, in urine of a female patient. An obscure Japanese
trophic food-chains. Occasionally such worms are report is of a male farmer supposedly coughing up
obtained from humans as accidental pseudo-parag dozen or sé&. fetidawith (bloody?) phlegm o-
sites. Aside from helminths and parasitic nemato-yer the course of three days and thus interpreted

des, a few reports of incidental infections by non- 55 5 likely case of lung parasitism (Ryujin 1952).
parasitic worms are provided by Savignac (1910),

Friend (1916a), Heymons (1926), Michaelsen
(1926), Siles & Hassall (1926)Mduller (1927),

2. “Lumbricus melitensisan unknown entozoa,
possibly a nematode, froamm of a Russian woman

Stephenson (1930, 1931) 08¢ (1962) and Gates ?)Ei\rc;n eir;tgege.zgggrough her thumb (Duncan and
(1972, 1982). Species involved are sometimes ' '

relatively ineffectual enchytraeid “pot worms” 3. Lumbricus terrestrid.innaeus, 1758: reports
[Enchytraeidaee.g. Enchytraeus spn urine of a  mentioned by Stephenson (1930: 644 ex Stiles and
soldier, Lumbricillus lineatus(Muller, 1774) in a  Hassall 1926) from vomituand an ulcerated ankle
Mainz gentleman’s excrement pot, tcOther  are dismissed as almost certainly mistaken identity
small, aquatic microdriles (Oligochaeta: Micro- for this large, deep-burrowing European species
drilacea) have no previous data (T. Timm pers.with a false epithet of ‘the common earthworm’ (see
comm.). Blakemore 1997).
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2Dr. Wonchoel LeeDepartment of Biology, Hanyang University, Seoul 133-791.
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4. Octolasion cyaneun{Savigny, 1826): also identification of the aqu& species compared to
cited by Gates (1972: 125) in a medical literature Brinkhust (1971). Small tissue samples were
report of a specimen lodging in a woman’s vaginataken for DNA analysis although it was noted that
for more than a year. formalin preservation was used for at least one
specimen that may preclude results. If successful,
data will be provided to GenBank (http://www.
ncbi.nim.nih.gov/genbank/). Specimens deposited
in NIBR invertebrate collection have prefix INV.
Discussion is confined to Remarks after 8ye-

6. Dichogaster bolaui (Michaelsen, 1891): (jes accounts.

Stephenson (1931: 38, 64) obtained two specimens

of this octochaetid from the Australian Institute of TAXONOMIC RESULTS

Tropical Medicine from Kavieng, New lIreland

(PNG), ‘washed out of the vagina of a native

womari but he found ho reason to assume a

prolonged sojourn of the worms in the vadina

Gates (1982: 68-69) notes a case from Bulawayo

“Southern Rhodesia” (= Zimbabwe) ofi January,

1962 ‘found by Dr. D. A. Parker, as reported by

Miss I. M. Bennie, in litt., to R. W. Sinfritish

Natural History Museum]jin relation to the corpus

callosum of a five year old African female who had

died the previous day. No cysts were seen in the (Figure 1)

brain section and no other evidence of parasitic in-

festation was seén Material examined NIBR.INV000249940,
specimen flattened but complet2012 April 18,

MATERIAL AND METHODS collected from menstrual blood, live worm was

fixed in 100% alcohél Provided by Professor J.-

Medical specimens and photos were providedS. Ryu. Small tissue samples were taken for
to the senior author foidentification. Species mMtDNA COI barcoding (codes WO38, W15,
were keyed using Blakemore (2000, 2010) andW60).

5. Microscolex phosphoreuéDugés, 1837): a
cosmopolitan bioluminescemcanthodrilid, report-
ed by Stephenson (1930) lcroscolex modestus
in a fistula.

Annelida Lamarck, 1802
Oligochaeta Grube, 1850
Microdrilacea Benham, 1890
Naididae Ehrenberg, 1828
(alternatively known as Tubificidaéejdovsky, 187%
LimnodrilusClaparéde, 1862.

Limnodrilus hoffmeisteriClaparéde, 1862

Figure 1.Limnodrilus hoffmeistemphoto
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Remarks This specimen was keyed using Gates (1982) catalogued plant quarantine inter-
Brinkhurst (1971) to Tubificidae, an aquatic mic- ceptions to the USA and gave this species’ recorded
rodrile worm, with the closest morphological ge- distributions as: Australia (1 stat), Bolivia, Bor-
nus Limnodrilus and the specimen identified as Neo, Brasil, Burma (25 districts), Cameroons, Cey-
Limnodrilus hoffmeisterClaparéde, 1862. Wide- lon, Colombia, Congo, Dominica, Germany, Guya-
spread and abundant, it is often found with ubi- "& Haiti, India, Jamaica, Java, Madagascar, Ma-
quitous Tubifex tubifex(Miiller, 1774) and both |8y Peninsula, Mexico, Mozambique, New Caledo-
species are already known from Korea (Brink- Ni&: New Hebrides, Nigeria, Pakistan, Panama,
hurstet al 1994, Timm 1999). Note that these Philippines, South Africa, Sumatra, Trinidad, U-
early described species have extensive syno ganda, United States (3 sta), Cape Verde, Caro-

. . . L line, Christmas, Comoro, Easter, Hawaiian, Loyalty,
nymies, for exampleLimnodrilus socialis Ste- Marianna. Palau and Solomon Islanitsde see-

phenson, 1912 is a junior synonymlofhoffmeis-  ingiy overlooked his eber (Gates 1972: 279)

teri. mtDNA COI gene barcodes, thus far unsuc- records from Bangladesh, Hainan, Krakatau, New
cessful, should help confirm this tentative identifi- Heprides, Pakistan and Togo.

cation if obtained.

_ _ _ To this distribution Blakemore (1994, 2010)
No previous account of such a microdrile added reports from Australia e.g. NSW and Qld.

obtained from a human could be found. including from a beach and “Domus” composting
_ toilet septic tank (pers. obs.), plus further reports
Megadrilacea Benham, 1890 from Kenya, Oman, China, Venezuela, Paraguay,
Octochaetidae Michaelsen, 1900 Argentina, El SalvadorHonduras, Belize, Costa
(sub-family Benhamiinae Michaelsen, 1897 or  Rjca, Cuba, Dominica Republic, Honduras,
Trigastrinae Michaelsen, 1900) Jamaica, Santa Cruz (Galapagos Islands, Ecuador —
DichogasterBeddard, 1888. confirmation of Csuzdi (2000)), Papua New Guinea
. o (PNG as noted above) drEurope. These latter
Dichogaster bolau(Michaelsen, 1891) European reports were from sewage Systems in
(Figure 2) several towns of Finland (Terhivuo 1991) and in

Stockholm, Sweden (Ersées al 1994) and from

Material examined NIBR.INV000261269, a- drains of a heated indoor swimming pool in Cork,
dult worm provided in two halves2012.4.13, Ireland (Rota & Schmidt@6). The latter authors
91114, 117072 Cho-Rong Hwang, lwon Medical claimed first record oD. bolaui from Ireland but

Foundatiori. A small tissue sample was taken for Were incorrect to say this was the first from the
DNA (W58). British Isles since Friend (1916b) had already

recorded it from Botanic Gardens at Oxford, Eng-

Remarks This specimen was readily identified land.
with Dichogaster bolauiA full synonymy and de-
scription of the species is provided by Blakemore  Reports in baths/toilet bowls and drains in
(1994, 2010). Allahabad, Uttar Pradesh in IndigGates 1972:
280) and more recently in such fixtures in Scan-
D. bolauiis presumed to be a native to easterndinavia, as well as in bathtubs, showers, and se-
Africa (Csuzdi etal. 2008) but often transported wer pipes in Hungary and Israel led Csuetial.
to the Caribbean, this possibly relating to the (2008) to suggest it as a fifdomicole’ species, i.e.,
‘slave trade’ or other commerce. It now has the adapted to inhabit houses, and further provides a
wide tropical and subtropical distribution of a cos- possible means of entry intiee patients, viz. during
mopolitan species and is frequently found in ablutions. Ingestion is obviously excluded as a
greenhouses in temperate countries. Its type-locamode of access, but at least one of the current pa-
lity was a tannery in Hamburg, Germany, by in- tients douched daily which may be a source of such
troduction, where it was found in fermenting bark. opportunistic infection.
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Figure 2. a =Dichogaster bolauphoto, b =tamera lucidasketch of habitus and anterior dorsum (scale 1 mm).

The current paper, whilst providing the first Seunghan Lee (Hanyang University) for attempting DNA ex-
record ofDichogaster bolaufor Korea, also con-  fraction although resuits this far were nil.
firms earlier reports of it as an adventitious pseudo-
parasite of humans. Residence by these worms is REFERENCES
presumably benign — apart from anxiety or embar-
rassment induced in the patient upon initial disco- BLAKEMORE, R. J. (1994). Earthworms of south-east
very — albeit earthworms host their own diverse ~ Queensland and their agronomic potential in bri-
parasitic and symbiotic burdens (Stephenson 1930, galow soils. PhD. Thesis, University of Queensland,
Gates 1972, Poinar 1978, Yeattsl. 1998). pp 605.

BLAKEMORE, R. J.(1997): First ‘common earthworm’
Such intimate pseudo-parasitic encounters, if found in Tasmanidnvertebrata 9: 5.

more frequent, may re;gmple behavioural event%LAKEMORE,R.J.(ZOlO): Cosmopolitan Earthworms —
precursory to the parasitic lifestyle as adopted by 5, Eco-Taxonomic Guide tihe Peregrine Species
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Requirements for representative sampling for fluvial fish
assemblages — literary review

. POTYO andG. GUTI*

Abstract. Fish are good indicators of long-techanges of fluvial ecosystems therefassessment of fishssemblages is
frequently used in evaluation of the ecological status of sudeters, especially since ti@plementation of the EU Water
Framework Directive. Long-term changes of fish fauna alustime abundance of fish populations in the Danube can be
documented by historical data of fisheriBstect detection of long-term changesfish populations in large rivers is a dlfilt
task due to large-scale temporal and spatial variability ofdistribution. The present study provides a review of river fis
sampling methods, with special attention to approaches based on electrofishiggalisrto develop a standard monitoring
method in large rivers to get more réleand consistent data for descriptaddong-term changes of fish populations.

Keywords. Monitoring, standard sampling, electric fishing, Danube.

INTRODUCTION Index (Schmutzet al. 2007b). Fish are essential
objects in evaluation of ecological status of fresh-
ish are sensitive indicators of the environ- water ecosystems, as the organisms on the top of
mental changes of rivers. The continuously the aquatic food web, because they integrate the
changing water regime, as well as hydraulical andchanges taking place on lower trophic levels.
hydromorphological characteristics of large rivers Their habi-tat needs change continuously on the
have significant impact on composition and spa-course of their ontogenesis, thus occurrence of
tial distribution of fish assemblages (Amores  self-sustaining populations may indicate the di-
al. 1987, Welcomme 1985, Fauseh al. 1990,  Vversity and connectivity of aquatic habitats (Copp
Sheehan & Rasmussen 1999, Guti 2002a, La-1989, Wel-comme 1995, Jungwirth, Schmutz &
pointe et al. 2006). Growing needs of human Weiss 1998, Schmutz & Jungwirth 1999). In
population have had a major impact on river El_Jrop_e, in relation with the Water Framework
ecosystems, leading to the loss of aquatic habitat§irective (WFD) (EC 2000), the assessment
and providing several threats to fish populations Methods elaborated to qualify surface waters
and biodiversity since the f&entury. The long- place_great emphasis on b|olpg|cal examinations,
term changes of the Dabe fish fauna and abun- N whlch fish tgke an essenfual roIe,_ op_posed to
dance are detectable in the differences betweedraditional physical and chemical monitoring.
the hi;torical records of fisheries dqcumented i Trends of long-term changes of fish populati-
the Middle Ages (Herman 1887, Khin 1957) and ons ingicate alteration of the ecological integrity

those of present times, as well as in the decreasingy riyers, One of the essential criteria of detection
trends of annual catch of traditional fishing in the s long-term changes in fish populations is the
second half of the ﬁDcen'gury (Guti 1993, 2008,  egtaplishment of a dataset, based on the consistent
Schiemer et al. 2004, Guti & Gaebele 2009). and representative surveys of the abundance and
In the qualification of surface waters the as- composition of fish assemblages (Guti 2002b).
sessment of biological integrity or ecological sta- One of the crucial design problems of the fish
tus has gained more and more emphasis in the latmonitoring of large rivers is determination of the
ter decades (Angermeier & Karr 1986, Katral. appropriate temporal and spatial scale of sam-
1987, Schmutet al. 2007a). Fish-based methods pling, which need to fiinto extent of expected
of the assessment of ecological integrity of waterimpacts. In this case variability of sampling re-
bodies began to appear in the 1984sg,Index of  sults indicates the actual changes of the fish popu-
Biotic Integrity (Karr 1981) and European Fish lations.

*Imre Poty6 and Dr. Gabor GytDanube Research Institute, Centre foolBgical Research, Hungarian Academy of
Sciences, H-2131 Gdod, Javorka S. u. 21. H:mpaimre@okologia.mta.higuti.gabor@okologia.mta.hu
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The database of annual catches of the com-the reproductive success and the recruitment of
mercial fishermen, who fish more than 200 daysthe fish populations are quite different in single
per year in the Danube, are based on a large scalgears (Welcomme 1985, Guti & Gaebele 2009).
“observation” in space and time (Jancsé & Toth
1987, Guti 2008). The robust data of fisheries are
indicative to the interannual changes, because les
dependent on the local environmental (water le-
vel, flow velocity, etc) and biological (diurnal
and seasonal movemenéte) factors, which can
result sampling distortion in smaller scale long-
term studies. If the methods and intensity of fish- METHODS
ing is unchanged for many years, data of annual . _ _
catches can be treated as a consistent dataset in When selecting from the literary articles con-
case of some fish species. However, the tradition-cerning the various sampling methods of fish sur-
nal commercial fishing is a disappearing occupati-veys and the factors influencing their effective-
on along the Danube in Hungary, so catch sta-ness, the more important research results of the
tistics of fisheries becoming less and less eva-past few decades (1979-2012) were taken into
luable for the indirect monitoring of the fluvial consideration.
fish populations.

In this study the topic of fluvial fish sampling
methods is discussed with reviewing of literature
8ata, paying special attention to the factors af-
fecting the application of electrofishing in large
rivers.

We studied the number of publications dealing
In the case of direct monitoring of the long- with electrofishing in the database of ScienceDi-
term changes of fish pofaions, the consistency rect, with directed search on several key words.
of datasets can be secured on the one hand byyiih the evaluation of literary data, the conditions
precise definition of sampling methods (equip- ang problems of fluvial electrofishing were cha-
ment and techniques), on the other hand by elay,cierized, with special regard to the spatial and
boration and application of an appropriate Sam- o, a1 variability of the fish distribution (diur-
pling strategies (spatial and temporal scale OfnaIIy and seasonally), and the environmental fac-

sampling, timinggtc), which reduce the “disturb- . L o
ing” environmental and biological factors (Peter- tors affecting the efficiency of electrofishing (wa-

son & Rabeni 1995, Noblet al. 2007). ter depth, flow velocity, turbidity, conductivitgfc).

The_ applicability gnd effectiveness of fish RESULTS
sampling methods is influenced by numerous en-
vironmental factors, such as water depth, flow ve-
locity, weather conditionsetc. Nevertheless, the o
composition and quantitative metrics of the fish found by the ,,elec_trofishlng key \_/vord. T_he an-
assemblages of large rivers can only be examinedv@ numbgr of articles shows an increasing trend
to a limited degree on the basis of a single survey,Tom the middle of the 1970s (Fig. 1). At the same
because of several biological factors, as thetime there are only few literature data about requi-
diurnal and seasonal variation of spatial distribu- 'ement of representative sampling methods with
tion of fish, which reduce the sampling represent- electric and other fishing tools.
tativeness on a given section of the river (Ericksen
& Marshall 1997, Specziar 2001). The diurnal In the literarture analyis, 68 publications were
movements of fish between the feeding area andexamined which deal with the assessment of fish
shelters usually dependm the ligth conditions assemblages of rivers, streams, lakes, reservoirs
(Hayward et al 1989, Gaygusuzt al. 2010),  etc.and the comparative analysis of the effective-
while changes of seasonal activity are often ness and applicability of fishing gears.
related to migratory movements between spawn- _ _ _
ing, feeding and Wintering areas (Harden Jones ACCOfdlng to the studies reV|ewed, most of the
1968, Anraset al. 1999). Differences can be con- €lectrofishing surveys were implemented on lakes
siderable in the lateral extension of floodplain and reservoirs (43%), as well as small streams
rivers between droughty and flood-rich years, so(42%), but sampling in large rivers (15%) is less

In the ScienceDirect, 811 publications were
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frequent, presumably due to lower efficiency of 1992, Bayley & Dowling 1993, Reynolds 1993,
electrofishing under fluvial conditions (Casselman Lob6n-Cerviéet al. 1994, Anderson 1995, Peter-
et al. 1990, Penczak & Jakubowski 1990, Gross- son et al. 2004, Beamount 2011), as shown in
man & Ratajczak 1998) (Fig. 2). Table 1.

Comparisons of the sampling efficiency of dif-
ferent fishing gears (Thurow & Schill 1996, Wild-
man & Neumann 2003, Goffawet al. 2005, La-
pointe et al. 2006, Benejama 201@tc) and the
diurnal sampling variability (Sanders 1992, Thu-
row & Schill 1996,Gaygusuzet al. 2010, Vasek
et al. 2009, Rihaet al. 2011 etc) are common
subjects in the articles, but issue of representative
sampling of fluvial fish is a neglected area of re-
earch, according to our literature analysis.

For example, in comparison of effectiveness of
Figure 1. The annual number of pubditions dealing with four different sampling gear (seine net, ring-fram-
electrofishing. ed fish trap, Windermere trap and electrofishing),
seine net seemed to be the most efficient in
abundance and species richness, in an American
survey carried out on the Detroit river (Lapointe
et al. 2006). At the same time, electrofishing is
described as the most effective way of assessing
fluvial fish assemblages in other publications
(Goffaux et al. 2005). In a survey of the Belgian
section of the river Meuse, electrofishing were
compared to gillnetting, and electrofishing proved
to be more efficient, althuogh less selective for
larger individuals of fish. With regard to the dif-
ferent efficiency of the various fishing gears, the
elaboration of combined sampling methods is re-
Figure 2. Proportion of main type_s qf surface waters in commendable (Goffaue;t al. 2005). For the more
literature of electrofishing. complete exploration of the fish assemblages of
o ] varied water types combination of different tools
Electrofishing is one of the most widely used \yas suggested by several studies: combined appli-
sampling methods in routine ichtyological surveys cation of electrofishing with gillnets (Mehnet e
of fluvial fish assemblages all over the world al. 2005), or combination of electrofishing with
(Cowx & Lamarque, 1990, Hendricls al. 1980,  trammelnet (Fischer & Eckmann 1997, Paukert
Harvey & Cowx 1996, Reynolds, 1996). The 2004).
advantage of electrofishing in large rivers and

streams is its utility for the examination of the the Danube Guti (2009) suggested a combinated
spatial distribution of fish. Its usage is not limited application of two types of electrofishing units.
by the roughness of the riverbed and trees falleny, ihe one hand, a conventional design, medium
into the water, and it is simply applicable along powered (5 kW) electrofishing unit, with hand
the shoreline, where fish are often accumulated inheld anode placed in boat, for the shallow (<1,5
larger numbers (Reynolds 1996). Nevertheless, itsm) stretches along the shoreline of the river. On
application and effectiveness is affected by nume-the other hand, a high powered (13,5 kW) electro-
rous environmental, biological and technical fac- fishing boat with fixed anodes is advised getting
tors (Bagenal 1979, Bohliet al. 1989, Cowx farther from the shoreline, in deeper (<2,5 m)
1990, Zalewski & Cowx 1990, Rodgeet al. water.

For sampling of shorline fish assemblages in
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ENVIRONMENTAL BIOLOGICAL TECHNICAL
1. Abiotic 1. Community structure 1. Personnel
Conductivity Species diversity Size of crew
Water quality Species composition Experience
Water clarity Motivation
2. Habitat 2. Population structure 2. Equipment
Habitat structure Density Design
Habitat dimensions Size distribution Maintenance
Substrate Age structure
Water velocity
3. Seasonality 3. Species specific 3. Organization
Temperature Behavior Site selection
Weather Physiology Standard effort
Morphology

Table 1.Factors affecting electrofishing (adapted from Zalewski & Cowx 1990).

Night sampling by electrofishing in large ri- and selectivity of the electrofishing tools applied
vers is usually more effective than in daytime, be- in standardized surveys. Another important direc-
cause of the diurnal changes of the activity andtion in research is the revision of the sampling
spatial distribution of the fluvial fish (Witt & strategy, with special attention to the issues of
Cambell 1959, Paragamian 1989, Sanders 1992spatial and temporal scaling of sampling. Further
Reynolds 1993). The species richness and abuntasks are among others: study of impact of hydro-
dance of fish in the night samples is usually logical changes (raising or dwindling water level,
significantly higher than in the daytime samples, etc) on spatial distribution of fish, evaluation of
according to surveys caed out on the Ohio and impacts of hydraulic patterns and geomorphology
Muskingum rivers, because at night, fish move of river bed, assessment of diurnal and seasonal
from the deeper locations of the riverbed to the changesetc.
shallower inshore zone to feed, and all fish seem
less apt to avoid capture (Graham 1986, Sanders REFERENCES
1992).

AMoORos C., Roux, A. L., REYGROBELLET, J. L.,
DISCUSSION BRAVARD, J. P. & PauTOu, G. (1987): A method
for applied ecological studies of fluvial hydrosys-

For the standardized monitoring of the Euro-  téms.Regulated Rivers: 17-36.
pean fish fauna, the CEN’s regulation for electro- ANDERSON C. (1995): Measuring and correcting for
fishing (CEN 2003) it has to be taken into con- size selection in electrofishing mark-recapture ex-
sideration. The sampling protocol of national ge”m,? nfé‘l.r %%Ssa(g?g s of the American Fisheries
ichthyologcal monitoring network in Hungary ANGS:,:AeEIyE’R P.L a;d KA.\RR 3.R. (1986): Applying
_(NBmR, Natura 2(_)00$tc)_was elaborr?lted tak_lng an index of biotic integr’ity based on stregm fish
into account the instructions of the international  communities: consideration in sampling and
standards. At the same time the problem of taking interpretationNorth American Journal of Fisheries
representative sampling arose increased on larger Management6: 418-429.
rivers, especially on the Danube, that is why it iS ANRAS, L., ANRAS, M. L. B., BODALY, R. A., COOLEY,
so important the examination of reliability of P. M. & FupGE R. J. P. (1999): Movement and
information got by the recently accepted monitor-  habitat use by lake whitefish during spawning in a

ring methods, with considation of further deve- boreal lake: integrating acoustic telemetry and geo-
lopments ' graphic information systemdransactions of the

American Fisheries Societ$28: 939-952.

One direction of the relevant research projectsBacenaL, T. B. (1979):EIFAC fishing gear intercalib-
is the comparative examination of the efficiency  ration experimentsEuropean Inland Fisheries Ad-
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