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Summary. Two marine oligotrich ciliates, Spirostrombidium agathae n. sp. and S schizostomum (Kahl, 1932) n. comb. (basionym:
Strombidium schizostomum Kahl, 1932), were isolated from the littoral zone of coastal waters near Qingdao (Tsingtao), northern China.
Themorphology and infraciliature of each was studied from live and protargol -stained specimens. The new species S. agathaeisdistinguished
fromitscongenersby thefollowing combination of characters: small size, distribution of extrusomes, presence of two prolonged thigmotactic
membranelles, number of anterior and ventral membranelles, and number of dikinetidsin girdle and ventral kineties. The ciliary pattern of
the poorly known Strombidium schizostomum Kahl, 1932, which has never been studied using modern methods since it was originally
reported, indicates that it should be a member of the genus Spirostrombidium. Thus a new combination, Spirostrombidium schizostomum
(Kahl, 1932) n. comb., is proposed. Based on the present studies and data published previously, a key to the identification of seven well-
characterized Spirostrombidium spp. is provided.
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INTRODUCTION et al. (1995) improved thediagnosismainly by including

the arrangement of the ventral and girdlekineties, which

The genus Spirostrombidium Jankowski, 1978 was
established by Jankowski (1978) on the basis of the
spiraled “ cytoskeleton”, which Agatha (2004) consid-
ered to be a misinterpretation of the distribution of
extrusomes, as the main distinguishing feature. Petz
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are parallel to one another in the posterior portion of the
cell. Agatha (2004), however, noted that this arrange-
ment of somatic kineties can be achieved in one of two
ways and that these can be distinguished by the ciliation
of thedikinetidsthat comprisethekineties, i.e. either the
anterior or posterior basal bodies can be ciliated (but not
both). Based on this character, Agatha (2004) split the
genus into two: Spirostrombidium (sensu stricto) in
which the ventral kinety and posterior portion of the
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girdle kinety are inversely orientated, i.e. anterior basal
bodiesareciliated intheventral kinety vs. posterior basal
bodies ciliated in the girdle kinety, and
Parallelostrombidium in which the ventral kinety and
posterior portion of the girdle kinety have the same
orientation, i.e. the anterior basal bodies are ciliated in
both cases. Consequently Agatha (2004) supplied a
further improved diagnosis of Spirostrombidium: girdle
kinety dextrally spiraled, posterior portion inversely ori-
entated and parallel to longitudinal ventral kinety.

During surveys of the ciliate fauna in the costal
regionsnear Qingdao, China, two oligotrich ciliateswere
collected. After comparison with similar taxa, one of
them is believed to be a new form of Spirostrombidium,
S agathae n. sp., and the other is conspecific with
Srombidium schizostomum Kahl, 1932. Based on its
pattern of somatic ciliature, thelatter istransferred to the
genus Spirostrombidium as a hew combination.

MATERIALS AND METHODS

Soirostrombidiumagathae. Organismswere sampled from coastal
waters near Qingdao (Tsingtao, 36°08'N; 120°43'E) on 1 March
2005. The upper 10 cm layer of sand was collected with seawater
in situ. The samples were then transferred to Petri dishes and main-
tained in the laboratory for several days at room temperature
(ca 22°C) as araw culture for further studies.

Spirostrombidium  schizostomum. Samples were collected on
5 August 2002 from shrimp-farming ponds near Qingdao, China.
Glass dlides fixed in adlide frame served as artificial substrates and
were immersed in the water until a biofilm was formed (~10 days).
Thenthe dlideswereretrieved out and transferred to Petri disheswith
marine water from the sampling site.

The locomotion of the organisms was studied in Petri dishes
under a dissecting microscope. The morphology was investigated
using bright field and differentia interference contrast microscopy.
The infraciliature was revealed by protargol impregnation (Wilbert
1975). Drawings of live cells were based on free-hand sketches and
photomicrographs, whilethose of silver-impregnated cellsweremade
using acameralucida

Terminology ismainly according to Agathaet al. (2005).

RESULTS

Order OligotrichidaButschli, 1889
Family Strombidiidae Fauré-Fremiet, 1970
Genus Spirostrombidium Jankowski, 1978

Spirostrombidium agathae n. sp. (Figs 1, 2; Table 1)

Diagnosis: Small marine Spirostrombidium, approxi-
mately 35 x 25 um in vivo, and 30 x 23 pm after

protargol staining; dorsoventrally flattened ca 2:3; body
oblong (Iength: width ratio ~2:1) with apical protrusion at
right anterior end; transparent hemitheca which covers
posterior half of cell composed of two parts; buccal
cavity extends posteriorly to about one-third of cell
length; onaverage 14 anterior and 7 ventral membranelles;
two posteriorly directed thigmotactic membranelles; one
ellipsoidal macronucleus; extrusomes prominent, com-
posed of three parts: (1) on ventral side, the extrusomes
evenly arranged along the girdle kinety, (2) an extra
extrusomes group arranged along shoulder area on
dorsal side, and (3) the extrusomes arranged along the
margin of hemitheca on dorsal side; girdle and ventral
kineties consist of approximately 37 and 16 dikinetids
respectively.

Type locality and ecological features. Marine
sand in coastal area near Qingdao (Tsingtao, 36°08'N;
120°43 E), China; water temperature ca 6°C, salinity ca
32 %o, and pH ca 7.9.

Deposition of slides. Two permanent slides of
protargol-impregnated specimens are deposited as a
holotype and a paratype in the Laboratory of Protozool-
ogy, OUC, Chinawith registration numbers2005:03:01:01
and 2005:03:01.02, respectively.

Dedication: We dedicate this new species to Dr
Sabine Agatha, University of Salzburg, Austria, in
acknowledgement of her contribution to the taxonomy of
marineplanktonic ciliates.

Description: Cellsin vivo 30-35 x 25-30 um, mostly
35 x 25 um. Cell shape constant, oblong (length: width
ratio ~2:1) with posterior end bluntly rounded; when
viewed from ventral side, usually broadest at the “ shoul -
der” region, equatorial area aways dlightly constricted
(Figs 1A; 2A). Anterior end of cell transversely trun-
cated with hyaline, ca 5 um high, apical protrusion (also
known as the peristomial collar) at right side of peris-
tome that can be recognized in vivo but usually disap-
pears or becomes undetectable after protargol impreg-
nation (Figs 1A; 2A, arrowhead). Cell dorsoventrally
flattened with thickness:width ratio approximately 2:3
(Fig. 1C).

Cdll fragile, sensitive to presence of coverslip and
easily bursts when water temperature increases or on
contact with the water surface. Pellicle delicate with
thin, transparent hemitheca that covers posterior half of
cell (Figs 1A, B, C arrows). Hemitheca obliquely ori-
ented and composed of two parts: one ventral, which is
comparatively small, and one dorsal whichislarger (Figs
1B, C). No cortical platelets recognizable either in vivo
or insilvered specimens. Cytoplasm colourless, contains
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Figs 1A-1. Spirostrombidium agathae n. sp. from life (A-F) and after protargol impregnation (G-1). A - ventral view of a representative
specimen; B, C - dorsa (B) and right lateral (C) views, arrows indicate the transparent hemitheca, arrowheads mark the two prolonged
membranelles; D - swimming trace; E - to show the creeping state, notethe cell attached to the substrate by itstwo thigmotactic membranelles;
F - extrusomes; G - pattern of somaticciliature; H, | - ventral (H) and dorsal (1) viewsof ciliary pattern. AM - anterior membranelles; AP- apical
protrusion; DC - distended cell surface; E - endoral membrane; Ex - extrusomes; GK - girdle kinety; Ma - macronucleus; TM - thigmotactic
membranelles; VK - ventral kinety; VM - ventral membranelles. Scale bars: 10 um (A, H, I); 5 um (F).
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Figs 2A-1. Photomicrographs of Spirostrombidiumagathae n. sp. from life (A-E) and after protargol impregnation (F-1). A - resting specimen
showing typical body shape, arrowhead marksthe apical protrusion; B - |eft lateral view, arrow indicates refractive particlesin cytoplasm and
arrowheads mark two thigmotactic membranelles; C - posterior view to show extrusomes (arrowheads); D - dorsal view, arrowheads
demonstrate extrusomes; E - arrowhead to show apical protrusion; F - ventral view, arrowheadsindicate thigmotactic membranellesand arrow
marksthe large refractive particle in cytoplasm; G - to show dikinetidsin girdlekinety; H - ventral view, arrow indicates girdle kinety while
arrowhead marks ventral kinety; | - to demonstrate macronucleus. Scale bars: 20 um (A, B).

green inclusions 1-2 um across and quartz particles 3-
10pminsize(Figs 2B, F, arrow). Extrusomes prominent,
acicular, 6-8 pm long, composed of three parts: (1) on
ventral side, the extrusomes evenly arranged along the
girdle kinety (Fig. 1A), (2) an extra extrusomes group

arranged along shoulder area on dorsal side (Figs 1B;
2D, arrowheads), and (3) the extrusomes arranged along
the margin of hemitheca on dorsal side (Figs 1B; 2C,
arrowheads). Neither contractile vacuole nor cytopyge
detected. Singlemacronucleusbroadly ellipsoida in shape
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Table 1. Morphometric characterization of Spirostrombidium agathae n. sp. (upper line) and S. schizostomum (Kahl, 1932) n. comb. (lower
line). Databased on protargol-impregnated specimens. All measurementsinim. Abbreviations: M - median, Max - maximum, Mean - arithmetic
mean, Min - minimum, n - number of specimens, SD - standard deviation.

Characters Min Max Mean M SD n
Cell length 26 34 29.4 28 2.6 15
40 60 45.3 45 4.8 20
Cell width 20 28 231 24 22 15
24 32 28.2 28 3.6 20
Apex to cytostome, distance* 14 16 14.8 15 0.9 15
16 26 209 20 29 20
Apex to the macronucleus 11 13 11.9 12 1.0 15
8 14 11.0 10 15 20
Apex to anterior end of girdle kinety, distance 12 16 14.1 14 13 14
8 13 105 10 14 16
Posterior cell end to posterior end of girdle kinety, distance 3 6 44 45 1.0 14
3 6 4.4 4.0 0.9 16
Anterior membranelles, number 13 16 14.1 14 0.8 11
16 19 17.3 17 11 18
Ventral membranelles, number 7 8 7.4 7 0.5 11
10 12 10.5 10 0.7 18
Thigmotactic membranelles, number 2 2 2 2 0.0 18
0 0 0 0 0 20
Macronucleus length 10 14 12.6 13 17 16
14 28 216 22 3.8 18
Macronucleus width 9 11 9.8 10 0.6 16
10 13 11.9 12 1.4 18
Girdle kinety, number of dikinetids 34 42 36.9 36 2.8 14
46 67 56.3 56 5.9 16
Ventral kinety, number of dikinetids 14 17 155 16 0.8 14
12 18 14.7 14 21 16
Ventral kinety, length 10 13 11.2 105 14 14
16 20 17.3 18 16 16

* Measured from anteriormost point of cell to the posterior end of buccal zone of membranelles (= ventral membranelles);

and centrally located, containing many small nucleoli
each ~3 pm across (Figs 1l, 2I). No micronucleus
detected possibly due to its poor uptake of silver.
Locomotion by one of two mechanisms. moderately
fast when crawling on debris with its ventral side facing
down and two thigmotactic membranelles in contact
with substrate (Fig. 1E), or swimming smoothly while
rotating about longitudinal body axis (Fig. 1D).
Somatic ciliature composed exclusively of dikinetids
(Figs 1H, I; 2G, H). Girdle kinety consists of approxi-
mately 37 (34-42) dikinetids, each having a cilium (ca
1.5 uminlength) associated with the left basal body and
a relatively shorter fibre (?) with the right basal body.
Girdlekinety extendsfrom mid-ventral sidetransversely
across ventral and dorsal sides, curves posteriad along
left margin, across posterior pole and terminates
subterminally on right ventrolateral area (Figs 1G, H, [;
2G, H, arrow). Thus, the girdle kinety spirals approxi-

mately once around cell. Ventral kinety, which is com-
posed of approximately 16 (14-17) densely arranged
dikinetids, each having a cilium associated with the
anterior basal body (ca 1.5 uminlength) and arelatively
shorter fibre (?) with the posterior one. Ventral kinety
extends anteriad from posterior pole, parallel to distal
end of girdle kinety and terminates in sub-equatorial
region (Figs 1G, H; 2H, arrowhead). Girdle and ventral
kineties have inverse orientation in terms of their
basal body ciliation. No fragment-like “extra’ kinety
observed.

Oral apparatus occupies anterior end of cell (Figs 1H,
I; 2F, H). Buccal cavity extending obliquely to the right
and terminating about 1/3 of theway down the cell (Figs
1A, 2A). Adora zone of membranelles divided into
anterior and ventral portions separated by the two
thigmotactic membranelles. Anterior portion with about
14 (13-16) membranelles, ventral portion with about
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7 (7-8) membranelles, all of which are composed of
threerowsof basal bodies. Ciliaof anterior membranelles
cal5puminlength, stretching laterally or slightly anteri-
orly when swimming (Fig. 1A). Two thigmotactic
membranelles distinct in vivo due to their longer cilia
(about 20 um long) and always directed posteriorly like
two tails (Figs 1A, C; 2B, arrowheads), but less con-
spicuous in protargol impregnations where the bases
(about 5 um long) are only dlightly longer than those of
theanterior membranelles. Basesof ventral membranelles
2-3 um long and bases of anterior membranelles about
4 umlong. Endoral membraneoninner wall of buccal lip
onright side of oral cavity, rarely recognizable either in
protargol-stained specimens or in vivo, probably com-
posed of asinglerow of monokinetids. Pharyngeal fibres
not observed.

Remarks: There are only two congeners with
thigmotactic membranelles, i.e., Spirostrombidium
cinctum and Spirostrombidium urceolare (Table 2).
Unlike the genus Strombidium, the hemitheca of which
is composed of polygonal cortical plates (Song
et al. 2000, Agatha et al. 2005, Xu et al. 2005), no
cortical platelets are recognizable in either of the
Spirostrombidium spp. species studied here, either
in vivo or in silvered specimens. Furthermore the
hemitheca of both species is obliquely orientated and
appears to be composed of two parts whereas the
hemithecaof most other strombidiidsisusually cup-like.
However, it is unknown whether it is a species-specific
feature or merely depends on the nutritional state (hun-
gry/well fed) or the nutrition type (mixotrophy/heterotro-
phy) of the species. According, such adifference should
not be overinterpreted.

Spirostrombidium agathae can be separated from
S urceolare (Stein, 1867) Lei, Xu et Song, 1999 by its
smaller cell size (30-35 % 25-30 vs. 70-80 x 35-50 pmin
vivo), different course of the girdle kinety (originates
from mid-ventral cell vs. originates from dorsal side of
cdl), and in having fewer: thigmotactic membranelles
(2 vs. 3); anterior membranelles (13-16 vs. 20-22):
ventral membranelles (7-8 vs. 13-16); dikinetids in the
girdlekinety (34-42 vs. 87-21) and ventral kinety (14-17
vs. 38-48) (Lei et al. 1999).

Soirostrombidium cinctum (Kahl, 1932) Petz, Song
et Wilbert, 1995 has a similar cell shape to S. agathae
and is also a marine species. It can be differentiated
from S. agathae by presence of extra kinety (vs.
absence in S. agathae) and having more: anterior
membranelles (23-28 vs. 13-16); ventral membranelles
(12-15 vs. 7-8); thigmotactic membranelles (3-4 vs. 2);

dikinetids in the girdle kinety (51-77 vs. 34-42) and
ventral kinety (18-29 vs. 14-17) (Xu and Song 2006).

Spirostrombidium sauerbreyae (Kahl, 1932) Petz,
Song et Wilbert, 1995 is the type species of the genus
although its infraciliature remains unknown. It can be
separated from S. agathae by its much larger cell size
(100-55 vs. 30-35 um) and its lack of thigmotactic
membranelles (vs. 2 thigmotactic membranelles in
S agathae) (Sauerbrey 1928, Kahl 1932).

Considering their morphol ogy of live specimens, three
marine Strombidium spp. (the infraciliature of which
remain unknown), which also have thigmotactic
membranelles, should be compared with our new spe-
cies, namely: S fourneleti (Dragesco, 1960) Maeda et
Carey, 1985, S. faurei Dragesco, 1960, and S. clavellinae
von Buddenbrock, 1922.

Srombidiumfaurei wasfound in fine sand at Roscoff
and also has two thigmotactic membranelles. It can be
distinguished from S agathae, however, by its much
larger cell size (75 vs. 30-35 um), position of thigmotactic
membranelles (separating from the adoral membranelles
vs. locating in the adoral membranelles) and absence of
a hemitheca (vs. present in S. agathae) (Dragesco
1960).

Although it has two thigmotactic membranelles,
Srombidium fourneleti can be separated from our new
species by its cell shape (globular vs. elongated barrel -
shaped), presence of polygonal cortical platelets
(vs. absent), position of thigmotactic membranelles(sepa-
rating from the adoral membranelles vs. locating in the
adoral membranelles), and larger cell size (50-65 vs.
30-35 pm) (Dragesco 1960).

Strombidium clavellinae is similar to
Spirostrombidium agathae in terms of its genera ap-
pearance (Buddenbrock 1922). It differs from the latter,
however, by its much larger cell size (70-80 vs. 30-
35 pum) and having 4 thigmotactic membranelles (vs. only
2 in S agathae).

Spirostrombidium schizostomum (Kahl, 1932)
n. comb. (Figs 3, 4; Tablel)

Basionym: Strombidium schizostomum Kahl, 1932

Theinfraciliature of Spirostrombidium schizostomum
has never been described, hence we here supply an
improved diagnosis based on previous aswell as present
data.

Improved diagnosis: Medium-sized marine
Spirostrombidium, approximately 50-70 x 25-30 um in
vivo, and 45 x 28 after protargol staining; dorsoventrally
flattened ca 2:3; body asymmetric barrel-shaped with
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Figs 3A-1. Spirostrombidium schizostomum from life (A, D, E-G, 1) and after protargol impregnation (B, C, H). A - ventral view of atypical
specimen; B, C - ventral (B) and dorsal (C) viewsof ciliary pattern; D - extrusomes; E - pattern of locomotion; F, G - right lateral (F) and dorsal
(G) views, arrowheads mark the hemitheca; H - pattern of somatic ciliature; | - ventral view of specimen (from Kahl, 1932). AM - anterior
membranelles; AP- apical protrusion; DC - distended cell surface; E - endoral membrane; GK - girdlekinety; Ma- macronucleus; VK - ventral
kinety; VM - ventral membranelles. Scale bars: 25 um (A, C, G); 5 um (D); 40 um (1).

apical protrusion; on average 17 anterior and 11 ventral
membranelles; one €l lipsoida macronucleus; extrusomes
prominent, arranged along equatorial area on ventral of
cell and along the margin of hemitheca on dorsal side;
girdle and ventral kineties consist of about 56 and 14
dikinetidsrespectively.

Deposition of slide: One voucher slide (registration
number 2002:08:05) with protargol-impregnated speci-
mens is deposited in the Laboratory of Protozoology,
Ocean University of China.

Description of the Qingdao population: Cells in
vivo mostly about 55-65 x 25-30 um. Cell shape gener-
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Figs4A-G. Photomicrographs of Spirostrombidium schizostomum from life (A-E) and after protargol impregnation (F, G). A - ventral view of
atypical specimen; B - right lateral view, to show the hemitheca (arrowheads) and diatoms in cytoplasm (arrow); C - top view, to show the
apical protrusion (peristomia collar, arrowhead); D - dorsal view, arrowheads indicate hemitheca; E - ventral view of adightly compressed
individual, arrowsmark ventral membranelles; F - ventral view, to show themacronucleus, girdlekinety (arrow) and ventral kinety (arrowhead);
G - dorsal view, arrows mark the girdle kinety. Scale bars: 30 um (A, B, D).

aly constant, dlightly asymmetric and elongated barrel-
shaped with posterior end bluntly pointed; when viewed
from ventral side equatoria area always dightly nar-
rowed (Figs 3A, 4A). Cell dorsoventraly flattened,
thickness: width ratio about 2:3 (Figs 3F, 4B). Collar
region domed to form a conspicuous apical protrusion
(also known as the peristomia callar), ca 5 um high,
which may disappear or become undetectable after
protargol impregnation (Figs3A; 4A, C, arrowhead). No
thigmotactic membranelles detected.

Pellicle relatively rigid with thin and transparent
hemitheca covering the posterior 1/2 of cell. Hemitheca
obliquely oriented and composed of two parts: aventra
part, which is comparatively small, and a dorsal part
which islarger (Figs 3F, G). No cortical platelets recog-
nizable either in vivo or in silvered specimens. Cell
surface distinctly distended posterior to equatorial area
in fixed cells. Cytoplasm colourless to grayish, some-
timesyellow-green dueto ingested algaeincluding large
diatoms (Figs 3A, 4B), which often render cell dark or



even opaque when observed at low magnifications.
Extrusomes prominent, acicular, ca 8-10 umlong, evenly
arranged along equatorial areaof cell onventral sideand
along margin of hemithecaon dorsal side, not in bundles
(Figs 3A, F, G). Neither a contractile vacuole nor a
cytopyge were detected. Macronucleus ovoid to €llip-
soid, centrally located, containing numeroussmall globu-
lar nucleoli about 2 um across (Fig. 4F). Micronucleus
not found. Moving fast in wild spirals and changing
direction frequently, never observed to stop swimming
(Fig. 3E).

SomaticciliatureasshowninFigs3B, C, H; 4F, Gand
composed exclusively of dikinetids. Girdle kinety con-
sistsof 56 (range 46-67) dikinetids, each having acilium
(ca 1.5 umin length) associated with the left basal body
and arelatively shorter fibre (?) withtheright one. Girdle
kinety starts in shoulder area on right ventral side,
follows an almost complete circle across dorsal and
ventral sides, then curves posteriad along left margin,
across posterior pole and terminates subterminally in
right ventrolateral area (Figs 3B, C, H; 4F, G). Thus, the
girdle kinety spirals approximately twice around cell.
Ventral kinety composed of approximately 14 (12-18)
densely arranged dikinetids, each having a cilium
(ca 1.5 um in length) associated with the anterior basal
body and arelatively shorter fibre (?) with the posterior
one. Ventral kinety located to right of girdle kinety,
extendsanteriad from posterior pole parallel to distal end
of girdle kinety and terminates at subequatoria level
(Figs 3B, H; 4F, arrowhead). The girdle kinety and
ventral kinety haveinverse orientation. No “extra’ kinety
detected.

Ora apparatus consists of an endoral membrane on
inner wall of buccal lip and a membranellar zone (Figs
3B, C). Buccal cavity deep and prominent, extending
obliquely totheright and terminates about 1/3 of theway
down the body (Figs 3A; 4A, E, arrows). Membranellar
zone bipartitewith anterior and ventral portionscompris-
ing about 17 (16-19) and 10 (10-12) membranelles
respectively, al of which are composed of three rows of
basal bodies (Figs 3A, B; 4A). Cilia of anterior
membranelles about 20-25 um long, stretching laterally
or even dlightly posteriorly as shown in Figs 3A, 4A.
Endoral membrane (E) on inner wall of buccal lip on
right side of oral cavity, probably composed of asingle
row of monokinetids but rarely recognizable either in
protargol preparations or in vivo, probably due to being
covered by perilemma (Fig. 3B). Pharyngeal fibres not
found.
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Remarks. Spirostrombidium schizostomum was
originaly reported by Kahl (1932) under the name
Srombidium schizostomum. Its infraciliature, however,
remained undescribed until the present study. Conse-
guently we identify our organism mainly on its basic
morphology in vivo and habitat, viz. the cell shape and
size, the shape of the macronucleus, the number of
anterior membranelles, and its marine biotope. Kahl
(1932) mentioned the presence of 4 “pointed”
membranelles in his organism. We also found several
anterior membranelles that appear somewhat pointed in
some, though not all, specimens during live observation.
We do not, however, consider this to be a significant
character for species circumscription. Furthermore, the
buccal cavity of Kahl's population is narrow, amost
entirely covered with the buccal lip, and extends almost
longitudinally. We surmise these differences could be
popul ation-dependent and should not be exaggerated.
Given the strong similarities between the Qingdao popu-
lation and that described by Kahl (1932), we are confi-
dent that the two are conspecific.

Spirostrombi dium pseudocinctum (Wang, 1934) Petz,
Song et Wilbert, 1995 resembles S. schizostomum in
having similar cell sizeafter staining, asimilar number of
dikinetidsinthegirdlekinety and in lacking thigmotactic
membranelles. The former can nevertheless be clearly
separated from S. schizostomumby: (1) the girdle kinety
spiralsonly oncearound thecell (vs. girdlekinety spirals
amost twice in S. schizostomum); (2) the horizontal
arrangement of the ventral membranelles (vs. ventra
membranelles almost longitudinally positioned in
S. schizostomum); (3) the greater number of anterior
membranelles (26-29 vs. 16-19 in S. schizostomum)
and ventral membranelles (14-17 vs. 10-12 in
S schizostomum); (4) the number of dikinetids in the
ventral kinety (ca 6 vs. 12-18 in S. schizostomum) (Petz
et al. 1995).

Spirostrombidium cinctum (Kahl, 1932) Petz, Song
et Wilbert, 1995 differsfrom S. schizostomumin having
extra kinety (vs. absence), more anterior membranelles
(23-28 vs. 16-19), more dikinetids in the ventral kinety
(18-29 vs. 12-18), and 3-4 thigmotactic membranelles
(vs. absent) (Xu and Song 2006).

Based on both morphology of live specimens and
infraciliature (Petz et al. 1995, Song and Packroff 1997,
Lei et al. 1999, Song et al. 1999, Xu and Song 2006,
present study), a key to the identification of the seven
Spirostrombidium spp. that have been examined foll ow-
ing silver impregnationissupplied:
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1 Thigmotactic membranelles present....................... 2
1' Thigmotactic membranellesabsent............c.ccc....... 4
2 Extra Kinety present...........oceeenenenenenens 3
2" Extra kinety absent..........ccccoeevirieiennenn. S cinctum
3 Girdle kinety originates from mid-ventral cell.....
.................................................................... S. agathae
3 Girdle kinety originates from dorsal side of
CEllL e S urceolare
4 Girdle kinety spirals approximately twice around
CEll. e S. schizostomum
4" Girdle kinety spirals approximately once around
CEIL e 5
5 Free liViNg... e 6
5" Endocommensal in sea urchin..................... S echini
6 >25 anterior membranelles........... S pseudocinctum
6' <25 anterior membranelles............ccocennee. S platum
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