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Three Groundwater Candoninae
{Ostracoda) from Romania

Dan L. Danielopol*

SUNMMARY

Description  of  Mizieandone  botnseneanui.  Mixlecandona  WGffleri  and
Phregiocandona mofasi, is presctted. The first two species Delong to the group
laisi-chappuisi and have been found in porous and karstic aguifers in South
wesl Bomania in or a nesr the Lower Danube Valley, Phregfocandonn mofaszi,
QCCUTE i oo poTous dguifer in the Ot Valley, at Jiblea, near Calimanesti, Bio-
geographical information on the presen: distribution of the Mictacondona of
the group laddsi-chappuizi and on the subterranean Candoninae from the Lower
Danuby Vallev in Romania is given.

During 1967 and 1971 I had the opportunity to sample ground-
water fauna in the Lower Danube Valley [(between Berzasca
and Fetesli as well as in several valleys of the Danube tributa-
ries e Jiu tat Tirga Jiu), Olt (between Turnu Rosu and Rimmni-
cu Vileeal, Arges (at Hotarele and Heresti, near Bucharest],
Buzau (between Intorsura Buzaului and Cislaul, Iza (between
Sacel and Sighetu Marmatieil, Somes (at Cimpia Turzei), Cri-
sul Repede (hetween Valea Draganului and Vadu Crisuluil, The
groundwater fauna was sampled in the large wells already dug
in the alluvial sadiments and used by the habitants for drin-
king water supply. In collaboration with T Dancau, E. Serban
and |, Tabacaru we investigated the fauna of about 250 wells.
Mr, L. Boloseanu (Bucharest) offered me a collection of osira-
cods from the Banat caves, which he previously had sent to Prof.
H. Loffler (Viennal, This latier recognised several new specices
but has no time o describe them.

In the present paper I shall describe three species belonging
to the genus Mixtocondono Klie and Phreatocandona Dan, The
two Mixtocandona species have close affinities with ground-
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Fig. 1 . Mirtacandona boloseneanui Dan., female, A-general aspect, left walve
removed; B-right valve;, C-carapace, dorzal view,
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water Candonids living in the Upper Danube Valley and its tri-
butaries, in Austria,

The description and the notations of the ostracod follows the
system used by Danielopol and Cvetkov (1879) (l-long, s-short,
c-claw).

SYSTEMATICS

Mixtacandona botosaneanu!, Danielopol, 1978k(1),

Holotype. A female deposited at the Institute of Speology +E.
G. Racovitzas, Bucharest,

Type locality. The cave Zamonita in the Mounis Almajului,
Jud, Caras Severin [(see for location, Botosaneanu and Negrea,
1g72).

Material

A dozen of specimens {adult femmales and juveniles) collected
in the Pestera Zamonita by Mr. L. Botosaneanu (sample nr.
1118) ome female collected in a well dug into a porous aguifer
in the village Berzasca, near Moldova Veche (see for location,
Dancau and Danielopol, 1972).

Degeription

Carapace and valves {fig. 1, A-C, 2A}: The shape is elongated,
oblong small size (0,57 - 0.6 mm length); dorsum almost straight;
large cardinal angles present: anterior and poslerior marging
broadly round venter straight; greatests height medial, about
45% the lingth. In dorsal view: narrow elliptic with pointed
extremities; greatest width less than 143 rd of the length. Inter-
nally: maximum width of the vestibulum, about 15% the length,
anteriorly, and 12% the length, posteriorly. In lateral view the
inner margin appears separated from the cuter margin. Radial
pore canals short, more numerous on the anterior margin, The
position of the adductor muscle scars: in the ceniral part of one
valve. The outer lamella is smooth without ornamentation, The
left walve slightly larger than the right one.

Eyes: invisihle,

Antennule fig 2B,C): Length ratios of segments 2-7 are 2/1,
671, 471, 571, 5/2, 2. Chaetotaxy: [I=A-1s, P-O: TlI=A-1s, P-(3: TV =
A-zl, P-ls; V=A-21, P-ls; VIi=A-2l, P-2s; ViI=lc, 21, Ya. The fwo
posterior setae of the 6th segment of equal size, a little longer
than the distal segment, This latter with a strong sclerotized

(1) Specigs dedicated to Mr, L. Botosaneanu, who lirst collected the species,
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Miziacandorne botosoneanui Dan,, female. Aleft valve; B-anienmale;
Cassthetase ¥a;, DG - antenna! Degeneral aspecl; E-aesthetasce 7
and adjacent seta; Fe-aesthetasg ¥, G-aesthetasq ¥,
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seta [c), 2 unagual setae and an antennular aesthetasc Ya (the
hyaline extremity represent 40% of the aesthetasc lengthl,

Antenna (fig. 2, D-G): Exopodite with 2 short and one long
setae. Endopodite 3 segmented, Chaetotaxy: [=P-Y =11, II+
III=J':'L'25,P'Y|.1:I_-[-|.] Yg.,D-G],Gg,Gg,ZFZ:ﬁ [V =G:.1,G~.-,,Ya,2].. iy he
aesthetasc Y long (107% the length of the Ist endopodial se-
gment).

The aesthetascs Y,-Y. with a distal hvaline extremity,
The z,-z. setae inserted on the lateral side. The length of the
claw G, repraesents 1 times of the 1st endopod al segment. The
length of the G. represents about 2/3rd of the G, length. The
length ratio G../Gu is 54/7.3,

Mandible (fig. 3,A): The length ratio of the last 2 segments
of the mandibular palp is 271, The chaetotaxy of the palp: I=
[-1] Tsmoot) 11 {plumose), ls (smooth with a filamentous tip),
ls (gonate-paposel II=E-21, 1-3+2 (papose); [ll=-31, I-3]; IV=
le, 1o [fused to the segments and distally pectinated), 21, The
Znd segment on the interior side with 2 rows of setae; one has
3 long setae, the second 2, one long and one shorter.

Maxillule (fig. 3,B): The 3 endites with stout setae. The ma-
xillula palp with 4 papose setae on the proximal segment and
& setae on the distal segment.

Maxilla {fig. 3.C): Exopodite and endopodite, each with 3
short setae. Masticatory lobe with 12 setae,

Ist thoracic limb (fig. 3,0): Chaetotaxy: Pr. - O, -0, [I-1s; 1M1
Als; TW-1s, 1o ls. The lengih of the distal claw is 1'% times of the
Ist endopodial segment.

2nd thoracic limb (figz. 3E). Chaelotaxy: Pr.=E-2s, 115 I=-0;
N+111=E-ls; IV =1l2s. The 2nd and ird endopodial segment are
fused and a shallow intersegmental groove is visible on the
outer side.

Furca f{fig. 3 F): The distal claws nearly equal; the anterior
claw 27/3rd of the furcal shaft. The anterior and posterior se-
tae are tiny.

Male unknown.

Discussion

This species was first recognised by Professor H. Laf-
fler when he studied the ostracod collection of Mr. L. Botosa-
neanu. It has close affinities with M. éransleithanica (Loffler,
1960} from Austria and with . chappuisi (Klie, 1943] from
Romania. M. ironslethonica (Loffler) has a small vestibulum
(12,5% the length). The ventral inner margin, in lateral view,
appears fused with the ouler margin. The cleaning leg has
the 2nd and the Zrd endopodial segments fused and an outer
circular intersegmental groove. Loffler (1980) wrote: «Der Pulz
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Fig. 3 - MWiztgegrdona bolosaneanu) Dan., female. A-mandibolar palp: B.ma-
xillule; Cmaxilla; Delst thoracic limb; E-2nd thoracle limbp; F-furca.
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fuss tragt am Grundlied drei Borsten, sein vorletztes Glied is
in zwei Scheinglieder geteilt-. p. 27.

The female of M. chappuisi (Klie} collected from alluvial
sediments of the Dragan Valley (see Klie, 1943) has a carapace
similar to that of M. botoseneanut Dan. (0,58% length! the maxi-
mal heigth 45% the length. The anterior and posterior vestibules
are slightly larger (17% and 19% the length] than those of
M. botosaneanui. The antennular chaetotaxy is: [[=A-Is,
FP-O; II=A-1s, P-O: [V=A-11, P-ls: V=A-0P-0; VI=A-1] P25
VII=Ic,2[,Ya. The antenna has on the anterior side of the Znd
endopodial segment only one short seta; The aesthetasc Y re-
presents 87,5% on the st endopodial segment. The male of AMi-
sfacandona chappuigi illustrated by Klie, 1943 {fig. 4, 5 10)
was found in a well in Bratca and belonges to a species close
to Mixtacandona lgisi (Danielopol, in preparaiton).

Mixtecandona (Gffleri, Danielopal, 19780 (1},

Holotype. A female deposited al the Limnologisches Institute,
Vienna.

Twpe localily, Ada HKaleh Island, Danube (jud. Mehedintil.
Muaterial

3 males and 6 females collected in a well in Ada-Kaleh Island,
near Orsova {leg. A Danielopol and DLDJ, | female in a well
at Virciorova, near Ada-Kaleh (leg. E. Serban and D. Dancaul
and 1 female and several juveniles in a well at Moldova Noua,
Jud, Caras-Severin, leg. E. Serban (see for location Dancau
and Danielopol, 1872).

Deascription

Carapace and valves {fig. 4,A-F): trapezoidal, small size
{0.683-0.64 mm length), no sexaual dimorphism; dorsum almosi
straight, large cardinal angles present; anterior margin broadly
rounded, venter straigth. Greatest height in the central area,
about 51% the length on the left valve and 50% on the right
one. In dorsal view the carapace is narrow elliptical with poin-
ted extremities; greatest width less than 1/rd of the length. The
left valve sleghily larger than the right one. Internally: maxi-
mum width of the vestibulum aboul 18-20% anteriorly and 14-
15% posteriorly. In lateral and ventral view the inner margin
appears separated from the outer margin, Radial pore canals
short, open subterminally on the outer lamella; they are more
numerous on lhe anterior and antero-ventral margin and de-
creas in number on the postero-ventral and peosterior margins,

14 Species dedicated o Prof, H, Lofler, Limnglogisches Institug, Vienna,
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Fig 4 - Mizigeandong Sfleri Dan., carapace and valves, A, B, D, Fmale; C-
female; A, D, E, F-left valve; A-general aspect; DF . details of the
anterior, posterior and ventral margins; B, © - carapace,
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The position of the adductor muscle scars: in the central P.
Ornamentation: outer lamella smooth.

Eves: invisible in living specimens.

Antennule similar to those of M. botosanegrui. Length
ratie of segments 2-7 are: 3.5 - 28 - 2, 5- 23 - 2,6 - 3.8 Chaseto-
taxy: II=A-15, P-O. lll=A-l5, P-O- IV=A-21P1s.V=A-2]P-15; VI
=A-2] P2s; VII—lc 21 Ya.

%ntenna (fig. 5, A-D, 6, A-B): Exopodite mth 2 short and one
long setee. Endopodite dimorphic: female: 3 segmented; chae-
totaxy: I=P-¥, Is 1l [T4I1I=A-1s P-Y  0,-1,], Y. D-G G G22IV =
GG Y2l

The aesthetasc Y long (102% of the length of the lst endo-
podial segment). The distal part of the sesthetascs Y.-Y. is
hyaline and the outer surface is covered with minule pits. The
z, small; z: twice the length of the distal endopodial segment;
both 2z, and z. inserted on the lateral side of the segment. The
length of the claw G, is 1428% of the lst endopodial segment.
The length of the G; represents about 61% of the G, length.

The length ratio of G,./Gy is about 273 The male: 4 endopo-
dial segments; l.i; rod-shaped, = inserted on the medial side
of the segment. The length ratios G/I1=1,5 and G./G,=1/3.

Mandible (fig. 6, C, DI: The gnathobasis with 7 pointed testh
and a papose guide seta. The cheaetotaxy of the mandibular
palp is: I=I-11 (smooth}, 1l (plumose), 1s (smooth with fila-
mentous tip), 15 (conate paposel; II=E-21, [-34-2 (paposs); 111
=LE-3L,D-3,1-2l15; T¥W=lg, 1z (fused to the segment and distally
pectinated), 21,

Maxillule: similar to those of M., botosoneanud,

Mazxilla (fig. 5, E-G). Exopodite with 3 setae, Endopodite di-
morphic, Female, with a single segment and 3 distal selas; the
central one longer. Male; the clasping organs slightly asymme-
tric: the left one inflated ventro-distaly: the right endopodite re-
sembling the left one but without a ventro-distal protuberance,
(MNote that the clasping organ in the figure 5, G is in a slightly
ohligue positiond,

1st thoracic limb fig, 7.B): Chaetotaxy: Pr-Ol=0,; 1[=ls; III
=ls; IV =ls, lc, 1s. The length of the disial claw is 144% of the
1st endopodial segment,

2nd thoracic limb fig. 7, CJ: resembling those of M., botosa-
el

Furca (fig. 7, Di: the anterior claw about 80% of the shaft
length. The posterior claw shorter (90% of the anterior claw
lengthl; anterior and posterior setae, minute.

The fernale genital lobe (fig. 7, [): flat, round posteriorly,

Hemipenis {fig. 8, A): peniferum with a laleral fingerlike lo-
be (al; the ventral margin (see arrow) of the medial lobe (bl
largely bent toward the lateral side. The distal margin of the
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- Miztacandona 16fter; Dan. A-E . female; F, Gomale; AT - antenna;

A-general aspecl; B-detail of the endopodite; C-aesthetase ¥, Dedl-
stal part of the aessthetasc ¥; E-maxilla; F&left and right clasping

OIEAnS.
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lobe D (h), largely rounded. The bursa copulatrix (e) with
a finger-like lobe on each side {Note that the hemipeniz illu-
strated above should be in the post copulation-retroaction po-
sition). The medial scleratized strip {(¢) with 2 distal arms .

Discusgsion

Mixtacandona 16ffleri shows close affinities with Mixta-
candonag laisi vindobonensis (Loffler, 1963) from the Upper Da-
nube Valley, near Vienna, The male copulatory organ of M.
laisi vindobonensis (fig. 8, E) differs from those of M. l&ffleri
as follows: the distal tip (see srrow) of the medial Iobe
(bl is slightly bent toward the lateral side; the lobe D (h} is
less extruded from the peniferum; the peniferum is narrower
than those of M. I&ffleri; the bursa copulatrix (e) does
not display 2 lateral distal processes. The carapace height of
M. laisi vindobonensis does not reach 50% of the length (tab.
1), opposed to M. laffleri, which exceeds it slighty. The mals
clasping organs of the maxilla are almost symmetric (fig, 8§,
F, 3} in M, laisi vindobonensis (the ventro-distal protuberance
of the left endopodite is poorly developed).

Table 1 - Carapace hight of Mirtecandone [Gfleri and Mirlocondona lgisi win-

dobonensis.
Height in % of . )
. ; Mr, Confidence
Taxa and location i length {mean
specimen valie limits

M, l6fer:
{ada-Ealeh Isl) 9 5144 50.80.51.84
M. Inisi vindobomnensis

{Lobau-Eberschiittwasser) 19 45.73 45,0046 38

FPhreatocandono Danielopal, 1978b.

Diagrosis

Carapace elongated with the posterior end acuminated. An-
tennal exopodite with 3 short selae, The Ist thoracic limb has
on the 3rd endopodial segment a long seta which represents
about double the length of this segment. The 2nd thoracic limb
without setae on the first two endopodial segments; the distal
segment bears three long setae.

Type-species, Phreatocandona rmotasi.
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Mirtaeardone offeri Dan., male. A, Bantenna; €, Dmandible; Age

nerpl aspect; Bendopodite; O-mandibular

thobasgis.

palp; D-mandibular gna-



CANDONINAE FROM ROMANIA a4

Fig. 7 - ADvMiztacandong [Oferi Dan, E-Mixtorandons lalsi vindobonensis
(LéfR.y. A, Emale; B-I' | female, A, Ehemipenis, latera]l view, BE.lst
thoracic limb; C2nd thoracle limb: D-furen and gerita] lobe,
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Fig. 8 - AE - Phregfocendong motasi Dan., female. A, B _ leit and right valves,
general aspect; Canterior margin, lstt wvalve, detsil; Decarapace, dor-
szl view; E-mandibular palp: Fiurca and genital lobe, PG . Micts
candong lnisi vindoborensis

(LAl y, male; F-leit clasping organ; G-
right clasping organ.
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EPhreatocandong motasi, Danielopol 1978h.

Holotype. A female deposited at the Limnologische Institut,
Vienna, Type locality. A well in Jiblea near Calimanesti in the
Ot Valley {Jud. Valceal.

Maierial

3 females, 2 juveniles found in the well of Jiblea.

Description

Carapace and valves (fig. 4. A-D, 10): Thin calcareous lamel-
laa; -

In dorsal view, anterior and posterior thirds, very pointed;
sharp asymmetry of the wvalves, the left one is more elongated
than the right one. The valves have the anterior margin stron-
gly bent, the dorsal straight which in his posterior part forms
wilh the veniral margin a sharp angle; the ventral margin
slightly concave in the central third. The fused zone iz narrow
and traversed by shorl marginal pore canals; there are more
canals on the anterior and antero-ventral margins than on the
ventro-posterior one, The vestibullum less dewveloped on the
anterior side than on the posterior one; (9% of the carapace
length against 18% the lengthl. The inner marginal line is
strongly bent on the anterior and posterior sides.

Selvage and flange poorly developed. Hinge adont, the left
valve has a dorsal groove Maximal height (38% the length!l
and width (29°% the length! in the anterior third, The adductor
muscle scars in an antero-subcentral positions, Valves asym-
metric, the left one larger (0,65 mm lengthl than the right one
{064 mm!, Ornamenation: surface of the lamellas smooth.

Antenna (fig, 9, A-Ed: Exopodite with 3 short setae of equal
length. Endopodite 3 segmented. Chaetotaxy: [=P-Y s 1l 1+
].“.[I=.|‘5.|.-].5,P"fr|,t|.tg {t-g,t-; jnViSibﬂE}, D-Z|-Z_',,G|.G3,G:|: ]-.V-_-G:H.G.-_-.E].
Y

G represent 186% the length of Lhe st endopodial segment;
G, very small and slender, slighlly exceeding the length of the
distal segment. The Y, reduced. The G, is 1/5 shorter than G
The distal part of the aesthetasc Y. represents 30% of the fotal
length.

Mandibular palp fig. (8, El: Chaetotaxy: I=1-11 {(smoothl, 1l
(Humosel, s (paposel. ls {smoothl; [I=I-3+1-2E-0;, III=1I-31,
D-11; W-lc e (fused to the segment, disialy pectinated), 21

Maxillular palp: 3 long and one short setae on the distal mar-

gin of the proximal segment. The 3 inner setae of the distal

(1) Species dedicated to to Prof, ©, Meodas (189119800
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Fig. 9 . Phrectocandong teolesi Dan, female. A-E . antenna; A-general aspact:
Baesthetase ¥ C-exopodite; E-lateral and medlal view of the endo-
podite; Fist thoracic limb; Godnd thocacie limb; H-furca.
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seggment are very short compared to the outer 2 claws {length
rutic 1:2), On the anterior side of the distal margin of the
proximal segment. The 3 inner setae of the distal segment are
very short compared to the 2 outer -clawss,

Maxilla: The endopodite with 3 short distal setae; Exopodite
not visible,

Ist thoracic limb (fig. 9, F1: Chaetotaxy: Pr=0; 1=0; II=ls;
[II=1l1s I¥V=1slc,ls. The length of the distal claw is 144% the
length of the 1st endopodial segment. The long seta of the srd
endopodial segments represents 55% of the distal claw.

2nd thoracic limb (fig. 9 G): Chaetotaxy: Pr=11T1-11;: 1=0,
N--1l=ls; IV =231 There is no groove on the middle segmnt
suggesting a rest of the intersegmentary joint. The distal se-
gment with 3 setae; the length ratios are 1.3 - 2 - 3,2

Furca and genital lobe (fig, 9, H): The furcal shaft is short.
The length ratios hetween the anterior and posterior setae and
the anterior and posterior claws are: 1 - 2 - 3,1 - 6,8 The ante-
rior claw ropresents 86% of the furcal shaft. The genital lobe
is round.

Eves: invisible on living specimen.

Male unknown.

Discussion

The carapace resemble that of Candonas fossiliformis (Ma-
zepova, 18700 and that of the Mixiacandona of the group ljo-
vieschhking (Danielopol and Cvetkov, 1979). The structure of the
2nd thoracic limb resembles those of Candonae, Feboeformis-
candona and Psesudocondona (see Klie, 1938, b). No other can-
donid genera have 3 tiny setae on the anetnnal exopodite, a
very long seta on the drd endopodial segment of the 2nd thora-
cic limb and the antennal aesthetasc Y, and the antennal claw
G, very small. The furca with a strong asymmetry between the
anterior and posterior claws is similar to Pseudocondona mar-
chica [Hartw).

Fig 10 - Phreaiocandone motesi Dan., female (photomicrograph made by Dr,
T, Crghidan, Bucharest),
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Fig. 11 . The geopraphic distribution of the Mirtecondone species belonging to
the group loisi-chappuisi.

Phreaiocandona motasi occurs in a well where other
remarquable groundwater animals have been found ie. Niphar-
qus olutensis and Niphargopsis sp. {amphipods) (Dancau,
1971), Pseudocandona serbani (Danielepol, 1978b) (an ostracod)
and a water mite belonging to the family Stygotrombidiidae.

BIOGEOGRAPHICAL COMMENTS

The Mixiocandong species of the group laisi-chappulsi are
widely distributed in Europe (fig. 11). It must be noticed that
this group of species does not ocour in Northern Europe, in
areas covered by ice during the Pleistocene, The other groups
of Mixtecondong have more restricted distributions. The groupe
liovuschini and riongesse are located in East Europe (Danie-
lopol and Cvetkov, 1972) and the group teurica in East, South
and South-west Europe {Danielopol, 1878a),
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Mixtacandona botosaneanui Dan. and Mixtocandona Iiffler]
Dan. occurring in the Lower Danube Valley, in Romania, are
closely related to Mixtacandena transieithgnica (LéfTler] and
Mixtocandona laisi vindobonensis (Loffler) occuring in or near
the Upper Danubs Valley, in Austria (Loffler, 1960, 1963, 1964,
Danielopol, 1976, 1978h).

The distribulion of other subterranean Candoninas occurring
in or near the Lower Danube Vallsy in Romania differ from
those found in the Upper Danube Valley in Austria eg. Mixta-
condona pietrosanii Dan & Cvetk. does nol ocour in Austria
(Danielopol and Cvetkov, 1978}, Pseudocandona serbani Dan. s
very common in Bomania but rare in Lower Austria {(Dancau
and Danielopol, 1972, Danielopol, 1976, 1978b), Crypiocandona
kiefferi {Klie} which iz common in Austria (LafTller, 1963, Danie-
lopol, 1976) has never been found in Rormania.

RESUME

On preésente la description de Mirtacandoma  bofnsaneonwd, Miztoocamdona
[afflert et Phreatocandong moelasi Les deux premigéres espiees appartiennent
dans le Sud-Ouest de Ix Roumanie, dans on prés de 1o Vallée du Bas-Danube.
Phreafocondong molasi vit dans "aguifére poreux de la Valléde de 100t & Jiblea
an groupe ioisi-chappuisi et ont é1d dans des aquiféres poreux eb karstigues
prés da Calimanesti, Des informations blogdographigues sont données sur la
distribution des Mizfaeendong du groupe Jgisi-chappuizi et des Candoninae
hypogées de lu Vallde du BasDanube, en Houmanie
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